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Adhering to its traditional policy of meeting in alternate years 
in Washington, the Association of Land-Grant Colleges again as- 
sembled in this city for its thirty-eighth annual convention, held 
from November 12 to 14, 1924. The choice of the Nation’s Capital 
as a meeting place proved felicitous. In addition to the usual help- 
ful contacts of a Washington meeting, the association program for 
the first time in its history included an address by the President of 
the United States, who thus by his presence, and his words mani- 
fested his appreciation of the work of the institutions represented 
and his sjTOpathies with their purposes and ideals. 

The cohvention was attended by over two hundred delegates and 
a considerable number of visitors. The registration showed repre- 
sentatives from every State, and in nearly half of the institutions 
complete delegations for the subdivisions of agricultural instruction, 
research, and extension, home economics, and engineering. In 
about three-fourths of the States the delegations were headed by 
their presidents, by far the largest proportion for many years. 
The stations were also well represented, the only directors or vice 
directors not registering being those from Florida, Mississippi, 
Montana, Nevada, and Ohio. 

The number of organizations meeting at substantially the same 
time as the association was much smaller than formerly. The 
American Society of Agronomy held a largely attended and thor- 
oughly successful meeting, and the American Association for the 
Advancement of Agricultural Teaching presented an interesting 
program. The informal dinners of station directors, college and 
luiiversity presidents, extension directors, and home economics and 
engineering heads again proved pleasant social occasions. 

The convention program was imgeneral conformity with those of 
recent years, with three general sessions, two meetings of the execu- 
tive body and an informal conference of presidents, and two-day 
programs of the sections of Imme economics and en^neering. The 
section on agriculture held parallel half-day sessions of its divisions 
of resident teaching, experiment stations, and extension, and three 
joint sessions dealing with questions pertaining to the interests of 
each of the divisicms in turn. 
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The first gwawal sessions, shifted from evening to afternoon 
at the 1928 convention, were restored to their customary place in 
the evening. Despite many evidences of careful planning, consid- 
erable variation was again noted in the sessions as regards fullness 
of program, some groups finding ample opportunity for discussion 
and others a good deal of congestion. The evening sessions in 
particular were quite protracted. On the other hand the final 
general session was so abbreviated as to permit the executive body 
to meet immediately at its close and complete its work at an earlier 
hour than for many years. The whole situation was considered by 
the executive body, and the incoming executive committee was re- 
quested in the formulation of the 1925 program to discourage over- 
long papers at the general sessions and to provide greater oppor- 
tunity for discussions from the floor. 

The address of President Coolidge attracted wide public notice 
and was naturally the outstanding event of the convention. The 
President discussed the prevailing agricultural situation in some 
detail, and he emphasized quite specifically the opportunities before 
the land-grant coUeges for leadership, stating that he looked upon 
these institutions ‘‘as the group in whose hands rests a greater re- 
sponsibility for the destiny of American agriculture than can fairly 
be attributed to any other single body.” He went on to express the 
view that these colleges are concerned in contributing in every pos- 
sible way to making a better rural civilization. “ Your efforts,” he 
said, “comprehend all the problems of better farming methods, of 
larger and cheaper production, of conserving all resources of the 
soil, of more efficient marketing, of better homes, better rural schools, 
better places of religious worship, and more intimate and helpful 
neighborly kindness among the people of the open country. They 
look to wise and intelligmit cooperation in all the business operations 
which affect the fanner, so that wasteful and unnecessary processes 
maj be eliminated. They contemplate the establishment of a closer 
contact, a better understanding, a more sympathetic and helpful 
relationship, between the people of the farms and those of the cities 
and the industrial areas.” 

The President drew attrat^ to the far-reaching eocmomic 
changes under way, predicting that “in the lives of many who are 
now among us” the Unitedt States is likely to become one of the 
world’s greatest buyers of agricultural prbducto. Hitherto, as he 
pointed out, history has shown that agriculture has tended to dis* 
couragement and decademse when the predominant interest of a 
country tunm to manufaoture and trade. The land-grai^ college, 
in his opinion, woold'prove the main grMt agency fcv ^e preven- 
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tion of sooh a derelopment and for the maintonanoe of ** a pros- 
perous, self-reliant, confident agriculture.” 

The central theme of the convention was this fundammital ques- 
tion of the special responsibilities of the' land-grant colleges and the 
lines along which their development should be directed. It was the 
subject of the presidential address delivered by Fresid^t Pearson 
of Iowa and subsequently discussed as regards agriculture by Pres- 
ident Knapp of Oklahoma, mechanic arts by Dean Hitchcock of 
Ohio, and home economics by Doctor Stanley of the Bureau of 
Home Economics of the U. S. Department of Agriculture. 

President Pearson outlined as among the matters needing par- 
ticular attention from the colleges the development of a system of 
permanent agriculture, the conservation and proper use of the nat- 
ural resources, more and better instruction in citizenship, and a 
thorough study of the scope and work of the land-grant institutions. 
Regarding the last of these he pointed out that the situation through- 
out the country is very different from what it was whai the first 
Morrill Act was passed, and that “ we now should have a study of 
the basic laws and the whole problem with a view to show how to 
eliminate the least desirable, reduce that which is least profitable, 
and magnify that which is best suited to the purposes these insti- 
tutions ^ould serve. There is good precedent in the recent study 
of medical education which was financed by Rockefeller funds and 
has resulted in greatly strengthening education in medicine. Al- 
ready engineering education is being investigated by a group of 
engineering educators, and the work is being financed by Carnegie 
funds. Tliis leaves agriculture and home economics education es- 
pecially in need of such a study as is proposed. Ample funds should 
be secured for this purpose, and the work should not be done hur- 
riedly.” 

Whatever may be thought as to the need or the practicability of 
such a survey as President Pearson evidently had in mind, it re- 
flects a very apparent desire of the institutions themselves to render 
their most effective service. From this point of view it is most en- 
couraging, indicating an attitude far removed from complacent self- 
satisfaction or a disposition to rest on the <»rs. 

Should such a survey be attempted, much would depend upon the 
machinmy through which it would be carried on. One plan was put 
forward at the convention in the report by Dean Vivian of Ohio 
for the special committee on objectives in college instruction in agri- 
culture. This committee recommended, as a result of its yeaV’s delib- 
erations, the esUi^lishment of a permanent sfonding committee on 
which the collies of agriculture, experts in job analyst the Federal 
Board for Vocational Education, and the U. S. Departinent of Agri- 
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culture would be represented, and whose function would be the csrry- 
ing on of a oompreh«isive survey of the field over a period of years 
and including cooperative studies with the colleges of agriculture. 
While no formal action was taken by the executive body on this 
question, the interest manifested would seem to point to the proba- 
bility of the ultimate provision of detailed studies in some form. 

In the division of resident instruction two papers were presented 
which still further discussed the situation. One of these by Dean Kyle 
of Texas took up the building of an agricultural curriculum to meet 
present-day needs. This paper referred to the decrease in the en- 
rollment of agricultural students in many colleges and indicated 
that what is especially needed is a clear understanding on the part 
of the colleges of their function in training leadership for agricul- 
ture, giving proper weight to economic phases of the industry and 
educating the public as to the importance of an agricultural educa- 
tion and the opportunities for graduates. In this connection it was 
believed that entrance requirements should be raised, trade courses 
eliminated, and all subcollegiate work turned over to Smith-Hughes, 
Smith-Lever, and other agencies. 

The second paper in the group, entitled Capitalizing an Agricul- 
tural College Education, led to conclusions similar to those brought 
out by Dean Kyle. Its author. Director Haskell of Massachusetts, 
referred to the difficulties encountered by agricultural graduates in 
actual farming through a lack of capital and the frequent necessity 
of competing against the unpaid family labor system followed by 
immigrant farmers with a lower standard of living, the general in- 
crease of knowledge of better farming methods acquired through the 
free teachings of the extension service, and the unfavorable rate 
of exchange prevailing between the products of the farm and other 
commodities. Such considerations, of course, greatly influence the 
answering of the much mooted question as to how far tine function 
of the agricultural college should be the training of prospective 
farmers. 

Several concrete suggestions as to a delimitation of the field were 
made by the committee on instruction in agriculture, mechanic arts, 
and home economics. This committee reported through its chair- 
man, Dr. A. C. True, regarding the status of short courses, defining 
these courses os the systematic instruction in a subject or group of 
subjects of shorter duration than a four-year college course and not 
leading to a degree. The committee recommended the abandonment 
of all work of this t^pe which is of secondary grade as soon as other 
agencies are available, and it even regarded the retention of the more 
advanced courses of from one to three yeans ak of doubtful ex- 
pediency, 
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A report presented to the executive body by a special committee 
on institutional classification suggested that the association proceed 
to set up minimum requirements for the bachelor’s degree in agri- 
culture, and that for the corresponding task with regard to engineer- 
ing and home economics the services should be enlisted of the Society 
for the Promotion of Engineering Education and the American 
Home Economics Association. This report was accepted by the ex- 
ecutive body as to agriculture, but amended for the remaining sub- 
jects by substituting as the proper agencies the engineering and home 
economics sections of the association. 

Still another plea for a reassessment of institutional values and 
objectives was made by President Thompson of Ohio in an address 
entitled The Nature and Strength of the Leadership That Ought to 
Characterize x\gricultural Colleges under Present Conditions. In 
his usual vigorous fashion, President Thompson ^rgued for a train- 
ing much broader than the mere technique of production, a training 
which would embrace economic and social relationships and would 
prepare in the fullest sense for citizenship. 

The policy followed at recent meetings of stimulating interest in 
the improvement of the quality of college teaching through ad- 
dresses by authorities in pedagogic methods was continued. A talk 
on modern problems in education was given before one of the joint 
sessions of the section on agriculture by Prof. W. H. Kilpatrick 
of Teachers College, Columbia University, and a second address 
later by the same speaker on Relative Values in Education. A 
paper before the division of resident teaching by Prof. M. F. Miller, 
entitled Some Results from Applying the Principles of Job Analysis 
to Agricultural Teaching, set forth the experiences of the faculty 
of the Coll^;e of Agriculture of the University of Missouri in a 
study at informal faculty seminars held several times during the 
school year of their own teaching methods. It is quite evident 
that interest in this important matter is steadily increasing, and that 
distinct improvement in the quality of the instruction is being made. 

The comparatively new problem of providing vocational guidance 
for students was presented in some detail by Deans Freeman of 
Minnesota and Farrell of Kansas. In the opinion of the former, 

educational departments could make no more significant nor valu- 
able contribution to agricultural education generally than in the 
classification and analytical study of all the vocations and professions 
in the whole field of agriculture.” Dean Farrell also indorsed the 
idea that the «itire subject should be studied scientifically so that 
it may be dealt with sy^cmatically and objectively. 

Another fidd to which much attention has been given in recent 
programs is that of economii», and in this respect the 1924 conven- 
tion was no exception. The joint sessiem of the section on agnoul- 
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ture assi^ed to research was devoted entirely to ecmomics papers, 
Director Cooper of Kentucky discussing experiment station leader- 
ship in economic problems, Dr. E. G. Nourse the significance of pre- 
vailing European conditions to American farmers, and Dr. it. T. 
Ely the relation of land valuation to our agricultural future. Two 
papers were also given before the extension division on cooperative 
marketing, and the economic and social aspects of research in home 
economics found consideration in that section. Of related interest 
was a paper by Dr. C. J. Galpin entitled Spending the Dollar Wisely 
for Home and Community. 

The address of Director Cooper referred to the nation-wide demand 
and hope among farmers that the experiment stations will present 
“ the same leadership in the broad economic field which they have 
so patently exerted in the field affecting production.” He men- 
tioned the recent establishment of private foundations and other 
agencies for the study of economic questions, maintaining that “ the 
question of the economic development of agriculture, the steps which 
should be taken to meet shifting demands, their relationships or 
the relationship to industry and iinance, organization, and legisla- 
tion are much too important to be left to individuals or groups, 
irrespective of their worthiness of purpose. This will occur unl^ 
experiment stations exert to the full extent th6ir leadership in the 
economic field. . . . Eesearch is the only vehicle by which agri- 
culture may avoid the rough and often disappointing road of experi- 
ence. It will serve as the foundation for the development of an 
economic policy which is as essential to the farmer to-day as a live- 
stock policy, a cropping policy, or any other program of betterment.” 

In accordance with the usual custom, the general sessions were fur- 
ther enlivened by a number of miscellaneous papers. Of these spe- 
cial mention should be made of the inspiring address of Dr. Eugene 
Dav^port, who discussed as the needs for success in technical fields 
otiier than research and education such elements as a knowledge of 
men, an adequate philosophy of life, and native ability, and indicated 
how the colleges could help in developing these essentials for leader- 
diip. Opportunity was also given for a description of the research, 
extension, and regulatory activities of the Federal Department of 
Agriculture through brief accounts by Directors Ball and Warburton 
and Solicitor Williams, tlie last-named repr^enting Director Camp- 
bell A paper by E. E. Hunt of the U. S. Department of Commerce 
on Waste Elimination in Industry outlined the camp ai gn which is 
being made by the Government in this direction. Similasly, CoL W. 
B. Greeley of the Forest Service described to the section <m agricul- 
ture some of the recent developments in the conservation of natural 
rsBoarcee, espeeialfy frean the forestry viewpmnt. 
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The annual bibliographical report as presented by Doctor True 
took the form of a partial index to the proceedings of the association 
itself since its organization. Such an index has been long needed, 
and its preparation will greatly facilitate ready reference to the 
many matters with which the association has dealt during its long 
history. 

A distinct note of sadness permeating the convention proceedings 
was occasioned by the death of Secretary Wallace, who had accepted 
the customary invitation to participate in the program. Opportu- 
nity was afforded, however, for the President, the Department of 
Agriculture, and the association itself to pay tribute to his memory 
at one of the general sessions. A notably sympathetic address of ap- 
pi^eciation was delivered on this occasion by his successor, Secretary 
Gore. 

Brief tributes were also iiaid to the memory qi the late President 
Riggs of South Carolina, for many years one of the outstanding fig- 
ures in the association and at his death engaged in its service as a 
member of its executive committee. The principal address was given 
by President Lory of Colorado, who spoke appreciatively of the* 
career of President Riggs and his services to Clerason College and 
the land-grant colleges of the Nation. 

The interests of research received sympathetic consideration, al- 
though perhaps they were less conspicuously in the foreground than 
at some previous conventions. Progress reports were received as to 
the status of pending Federal legislation to increase the funds of the 
stations and broaden their work, and the details of this legislation, 
especiallj" in its relations to home economics, were under discussion 
at several sessions. 

The experiment station division presented an interesting program 
and attracted an excellent attendance of directors. The principal 
business was the presentation of committee reports and papei-s on tlie 
familiar subjects of the scope and functions of the station reports 
and the formulation of expeiimental or research projects. A nciable 
feature was the ample opportunity pi^esented and utilized for discus- 
sions. 

No report was made by the joint committee on projects and corre- 
lation of research, but Director lipman reported for the. joint com- 
mittee on publication of research, Director Thatcher for the com- 
mittee on experiment station organization and policy, and Director 
Dodson for the special committee on the status of the Purnell bill. 
Director Lipman reported that the Jownal of AgTicnJ4m^ Be^earok 
for the current year had accepted SflB contributions, of which 60 
were from the stations, a somewhat smaller proportion than usual. 
As classified by subjects, the largest number of papers continued to 
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be in plant pathology and mycology, followed in order by entomology 
and insecticides, chemistry and animal physiology, plant physiology, 
genetics, and soils and fertilizer’s. 

The I'eport of the committee on experiment station organization 
and policy dealt mainly with the proposed code of ethics for station 
workers. A revised draft of the tentative code presented in 1923 
incorporating changes which had been suggested by the various sta- 
tions was submitted. From the discussion which followed it appeared 
that objections previously raised liail been largely remetiied in the 
revision, and the code was adopted by the section. While it was 
made plain that no binding rule or administrative regulation for the 
individual institutions coidd be made in this way, it was felt that 
much good might follow the adoption of the code as a statement of 
what is regarded by the group as a professional standard of conduct. 

The committee also called attention to the importance of conducting 
correspondence concerning the use of the station frank and similar 
matters in which legal questions or interpretations may arise through 
the Office of Experiment Stations rather than directly with the 
various branches of the Federal Government. It was pointed out 
that rulings or orders vitally affecting the business of all the sta- 
tions have sometimes resulted from the decision of points raised 
by individual officers, and that tlic presentation of such matters 
could commonly be made in a more orderly and more effective fashion 
through a central office taking up the question in a broad way than 
by an individual station or its officers. 

The status of the station report was discussed by Assistant Di- 
rector Morrison of Wisconsin, directors of several other stations, 
and Dr. E. W. Allen, Chief of the Office of Experiment Stations. 
Although the topic has frequently appeared in the association’s 
programs, much diversity of viewpoint as to what these reports 
should contain was again revealed. In practice, great variation in 
treatment exists, ranging from a brief and somewhat formal ad- 
ministrative report including the organization list, the financial state- 
ment, and similar data and issued in very small editions to compre- 
hensive detailed accounts sometimes supplemented by reprints of 
the other station publications of the year or frequently made up in 
popular form for wide distribution. Advocates were not foimd want- 
ing for most of these varioiu forms, and there seemed to be little 
trend toward standardization, particularly in view of the legal re- 
quirements in numerous States. There was substantial agreement, 
however, that the report should be a record of stewardship so fav 
as this is a matter of puUie interest It should not be nmrged with 
i^xnis of instruction or extenuon work, and, in general, it need not 
be encumbered with departmental r^rts. The value of indading 
listo of the station projects and of tte puUieations of members of 
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the staff in outside journals was brought out, but the fitness of the 
report as a medium for presenting results of investigations was 
seriously questioned. Concerning its value in bringing the station 
work prominently before the public, there were some differences of 
opinion. 

Administrative problems in the handling of research projects were 
taken up by Director Farrell and several others. The need of suffi- 
cient supervision to keep the work moving was indicated, although 
it was made clear that this should not be carried to a point which 
would chill initiative. The possibilities of cooperation in research 
projects, changing their direction, or closing out projects when 
necessary were also considered. 

The presidency of the association was bestowed upon President 
Woods of Maryland. This created a third vacancy in the executive 
committee in addition to those previously occasioned by the death 
of President Biggs and the resignation of Dean Mann. One of 
these vacancies was filled by the return of President Pearson to the 
committee and the others by the elections of President Hetzel of 
New Hampshire and Director Lipman of New Jersey. President 
Morgan of Tennessee was elected vice president, and Dean Hills of 
Vermont reelected secretary-treasurer. A complete list of the 
officers and of the changes in committees has been noted in the 
December issue of the Record. 

No final decision was reached as to the place of holding the 1925 
meeting, some strength developing for Kansas City and San Fran- 
cisco, as well as for Chicago, which had been tentatively favored by 
the executive body. The matter was left with the executive 
committee. 

Taken as a whole, the 1924 convention was a very harmonious 
gathering, with few outstanding issues and comparatively little 
business of a controversial nature before it. This seemed to be due in 
no se^ to an avoidance of such matters, but rather to the absence 
at this time of pronounced differences of opinion. The attitude of 
the convention was progressive, as was indicated by its disposition 
to make certain that the land-grant colleges were discharging their 
full responsibilities. The needs of research seemed to be well under- 
stood, and there were many evidences of a desire to obtain for it 
mow liberal financial support as speedily as posmble. The various' 
sections presented strong and helpful programs, and the general 
sessions were stimulating and constructive. The address* of Presi- 
dent Coolidge, as already pointed out, was of great public interest 
and significance, and will doubtless bo the event longest remembered 
in the years to come. 
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The chemistry of milk and dairy products viewed from a colloidal stand* 
point, L. S. Palmer {Indus, and Engin. Chem., 16 {1924) , No. 6, pp. 6S1S2S). — 
This contribution from the Minnesota Experiment Station consists of a 
general discussion of the more important colloidal problems of milk and dairy 
products, with particular reference to some of the recent advaxkces in this 
field. A bibliography of 33 titles is appended. 

Some factors concerned In the aotoxidatlon of fats, with especial refer* 
once to butter fat, G. R. Green bank and G. E. Holm {Indus, and Engin. Cheni., 
16 (1924), No. 6, pp. 598-601t figs. 2). — The course of autoxidatlon or the auto- 
catalytic oxidation of fats under varying conditions was followed by exposing 
pure butterfat, alone and subjected to various treatments, to oxygen with 
rapid stirring and measuring the absorption of oxygen at definite periods 
of time. The oxygen absorbed was plotted against the time in hours. 

Two definite periods are noted in the curves obtained: (1) The period 
of induction during which there is but little absorption of oxygen, little or 
no loss of color, only a faint tallowy odor, and a faint Kreis test, and (2) 
the period of logarithmic absorption in which there is rapid absorption of 
oxygen accompanied by bleaching, a tallowy odor, and a pronounced Kreis 
test. One of the factors infiuencing the length of the period of Induction 
was found to be the presence of water or water vapor. This not only re^ 
tarded the oxidation but also the development of the tallowy odor. The 
addition of fatty acids to butter tended to hasten the cataljrtic action, the 
higher acids having a greater effect than the lower. Oleic acid, which 
had a much greater effect than butyric, is thought to owe its strong catalytic 
power to the ease of oxidation of its double bond. The more rapid oxida- 
tion of old than of fresh butter is explained on the ground of slight hydroly- 
sis with the liberation of acids, particularly oleic, from the glyceridea 

Of various methods of treating fats to prevent oxidation, steam distilla- 
tion and thorough washing were found to be the most satisfactory. It Is 
noted, however, that the steam treatment should not be continued too long. 
** There may be similar changes if washing is prolonged, but undoubtedly to 
a very slight extent. Heat seems to be an important factor in the prepara- 
tion of a good quality butterfat by the steam distillation process. 

«*The fact that the keeping quality of butterfat can be so materially in- 
creased by subjecting it to a process which removes the fatty acids is of 
great practical importance, not only from the standpoint of the butter-oil 
industry, but also from the point of view of butter manufactarers and 
manufacture of oils and fata The foregoing experiments Indicate the Im- 
portance of Uie use of sweet cream in the manufacture of butter for storage, 
and indicate also that a thorough washing of any fat that la to be held 
in atorage is not only adviimble but necessary when exceUent keeping 
quaUty is desired.** 

10 1 
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CUrification of jreiiat extracts with neatral lead acetate, F. W. Extnoums 
(/ ftdffs. omd Engin, Chem., 16 (1964)f 6, p. 662). — ^The method prevloiudy 

described (E.S.R., 51, p. 112) has been modified farther by osing neutral 
lead acetate In amounts Just sufilclent to produce a fiocculent, easily filtered 
precipitate. The filtered extract Is then dialyzed or washed on an ultra- 
filter to complete the purification. The amount of lead acetate required Is 
given as 15 gm. per liter for top yeast and 35 gm. for bottom yeast. 

Attention is called to the fact that the lead precipitate washed free of 
soluble material with distilled water may be used as a filtering medium for 
the removal of the turbidity or opalescence which sometimes develops in 
yeast extracts after concentration and washing on an ultrafilter. 

Pectin and Its hypothetical precursor “ protopectin,” F. Tutin {Univ. 
Itristol^ Agr. and Sort, Research 8ta. Ann. Rpt., 1923, pp. 91-96). — ^Previously 
noted from another source (E. S. R., 60, p. 310). 

Ethylene glycol — 4ts properties and uses, H. C. Fuixee {Indus, and Engin, 
('hem., 16 (1924), No. 6, pp. 624-^^6). — ^Attention is called to possible uses of 
ethylene glycol as a solvent and preservative in food and drug Industries. 

Insulin and its manufacture, F. H. Carb (Jour. Soc. Chem, Indus., ^3 
(1924), No. 29, pp. 228T-234T, fign. 4).— This paper deals chiefly with the 
adaptation of the original laboratory method of making insulin to Its large- 
scale manufacture In England. A diagram is Included showing graphically the 
successive steps in the continuous process employed. 

Condenser for distilling oils of wide boiling range, H. N. Calderwood, jb. 
(Indus, and Engin. Chem., 16 (1924), No. 6, pp. 516, 577, fig. 1). — ^The apparatus 
described consists of a condenser tube 1,100 mm. in length fitted with three 
Liebig Jackets, each 250 mm. in length. The jacket nearest the outlet end is 
connected with the water tap, and the middle one with a 300 mm. Liebig con- 
denser set up vertically with its lower end connected with the lower tube of 
the middle condenser and the upper end with tiie upper tube of the condenser. 
This condenser is filled with water or a suitable liquid which is kept in cir- 
culation through being heated in the. course of the distillation. The upper 
condenser is connected with an air supply for the initial air cooling of the 
distillate. 

Through the cooling of the vapors in three stages, the apparatus Ls said to 
make possible in a single uninterrupted operation the distillation of materials 
with a wide boiling range. 

A simple turbidiscope, W. P. Hobne and E. W. Rice (Indus, and Engin. 
Chem., 16 (1924), No. 6, p. €26, fig. 1). — The source of light in the turbidiscope 
described is a nitrogen-filled, concentrated-filament, incandescent lamp bulb 
hung in a closely fitting tin cylinder extending a little above the top of the 
lamp and about 1 cm. below the filament About 1 cm. below this cylinder is 
fastened by soldered wires a second cylinder about half the height of the first. 
Both cylinders are painted black inside and out to prevent dispersion and 
deflectiom Around each cylinder is an annulus perforated with holes of the 
right aiae for the test tubes to contain the sample and standard solutions. 
These are supported on a broader annulus at the base. In use, the solution is 
placed in one of the tubes and compered with tubes containing known amounts 
of fine material in suspension. 

Peleriiiittattoii of nitrate nitrogen: A colorimetric method, F. M. Scales 
and A. P* Habbxson (Indus, and Engin, Chem,, 16 (1924), No. 6, pp, S71, ST2). — 
The method described, which is said to be applicable to the determination pf 
sipall amounts of nitrate nitrogen in biological solutions, is based on the 
Denlgds color test with reduced strychnine (E. S. R., 2a, p. 511). Directions 
are given for the pr^;Nuratlon of this reagent and the technique of the prooed- 
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lire. Among the advantages claimed for the test are that, on account of the 
high sensitivity of the reagent, interference from colored extracts may l>e 
eliminated by dilution, that only a small Quantity of the sample is needed, and 
that chlorides do not interfere with the test. 

Teatiiig milk and its products, E. H. Farrinoton and F. W. Woix {Mtidison, 
Wis,: Mendota Book Co., 1924, 26. ed., rev. and enl., pp. VI-\~2S0, pi. 1, figs. 
6S). — ^This is the twenty-sixth edition of this work (E. S. R., 24, p. 514). 

Physical tests of flour quality with the Chopin extensimeter, C. H. 
Bailey and A. M. Le Vesconte {Cereal Chern., 1 {1924), No. i, pp. SS-6S, 
fig. 1 ). — ^This paper, which should be consulted in the original, contains a brief 
review of the literature on various Instruments which have been deviled to 
test flour quality, a translation by the Junior author of a paper by M. Chopin ' 
on the Relation Between Physical Properties of Dough Samples and Bread, 
in which an apparatus called an ex leiisi meter is (Ujscribed, and the report of the 
use of this apparatus in the examination of doughs prepared under different 
conditions and from flours treated in various waya The principle upon 
which the apparatus is based is that a simple and general relation exists 
between the power which a flour dough possesses of being stretched into a 
thin membrane and the specific volume of bread which can be obtained with 
it The stretching power or extensibility of a flat disc of dough prepared 
under standard conditions is measured by the volume of air inclosed at the 
moment of breaking. 

In the tests reported, the effect of various factors upon the extensibility 
of dough was investigated with the following results : 

** Prolonged mechanical treatment or mixing of a dough decreases the extensi- 
bility, probably because of an Increase in the degree of dispersion of the 
colloidal particles. Water added to ordinary bread dough tends to make it 
more extensible and less tenacious and more easily stretched. After reaching 
an optimum absorption, the dough becomes less extensible. Starch mixed 
with a flour decreases the extensibility of the dough appreciably, indicating 
that the quantity of gluten in a flour is an Important factor in determining 
flour strength. • 

**H-ion concentration is a factor In determining the extensibility of dough. 
At an approximate pH 6, the dough is most extensible, and below a pH 5 or 
above a pH 7, the extensibility is greatly lowered. 

** Chlorine treatment of the flours tends to decrease slightly the elasticity 
of the dough, probably because it iri<!reases the H-ion concentration, although 
it may be of value in increasing the baking value because of accelerated eneyme 
activity, 

** Flour improvers are primarily yeast foods and do not necessarily increase 
the strength of a flour. Calcium add phosphate tends to increase the extensi* 
bility of a dough, phosphoric acid decreases it only slightly in the proportions 
used. 

**The Chopin extenslmeter readings afford a useful index of the extensi* 
blllty of a dough and are of value as an indication of the strength or baking 
value of a flour, giving in one simple and rapid test tiie result of the several 
factors that may affect the extensibility. ^ 

The physico-chemical properties of strong and weak flours. — VH!, Bffect 
of yeast fermentation on imMbItional properties of glutenin, P. F. SHAar 
and E. A. GoBTNEa {Cereal Chem., 1 (1924), No. 1, pp. 29-^, fig. i).— The mrperl- 
mental woik reported in this cemtinuation of the series of studies pmriouiay 
noted (S3. S. B., 51, p. 808) was carried out in connectloh with Indies of 

Soc. Eneoar. Indus. Natl. [Paris], 18$ (1021), No. 8, mi, 861-278. 
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Oollatz on the prodnctlon and dleappearance of sugars in dough during yeast 
fermentation (B. S. R., 49, p. 12). Samples of the various doughs in this 
study were used for the determination of Imblbitlonal properties of the glutenin. 

Yeast was found to produce a marked change in the imbibltional properties 
of the glutenin during fermentation. The viscosity of a suspension prepared 
from tlie dough with electrolytes removed and following treatment with lactic 
acid dncreased as fermentation progressed. Malt flour and malt extract de- 
creased the imbibitional power of the glutenin during fermentation. As fer- 
mentation progressed it became impossible to wash the gluten from the dough. 
These results are thought to indicate that yeast exerts a marked effect on the 
gluten during the period of normal fermentation. 

A viscosimetric study of wheat starches, O. S. Rask and G. L. Atjsbeso 
{Cereal Chem,, 1 (1924), 'No, 1, pp. 7-26, figs, 2 ), — A technique has been devel- 
oped for determining in a Stormer viscosimeter the viscosities of starch 
pastes at 90* C. and at concentrations ranging from 2.85 to 5.75 per cent. 
The technique is described, and data are reported on its use in the examina- 
tion of starch obtained from 11 flours milled from unblended wheat grown in 
the different wheat-producing sections of the United States. Chemical and 
baking studies of the same flours are also reported. The principal conclu- 
sions drawn from the study are as follows : 

“With one possible exception, wheats were observed to divide themselves 
according to their growing habits when arranged in the order of their gelatin- 
ized starch paste viscosities, starches of the winter wheats having the higher 
viscosities and those of spring wheats the lower. Durum wheat is not consid- 
ered in this scheme of division. 

* “The highest viscosities of gelatinized starch pastes prepared from durum 
and Kansas hard red winter wheats suggest the possibility that the superior 
macaroni-making qualities of produts of these wheats may be due to their 
starches as well as to their proteins. It may be possible, therefore, to sup- 
plement present methods for evaluating the macaroni-making qualities of a 
tloiir by a viscosity determination of its starch paste. 

“High starch viscosity was observed to be associated with two or more of 
tlie following conditions in the case of each flour : (1) t.ow loaf volume, (2) 
low protein content, and (3) high temperature of locality of growth. Low 
viscosities were observed to be similarly associated wdth the opposite condi- 
tions.” 

, The removal of gummy, oily, and waxy matters from raw cane sugar, 
C. M. Key WORTH and R. B. Forster {Jour, iSoc, Chem. Indus., J^S {1924), No, 27, 
pp. 20ST-2Q6T ). — ^As a method for removing gummy and waxy material from 
raw sugar sirup, the authors suggest heating the sirup to boiling in vacuo 
and passing steam tlirough the solution. The residual solution is then evap- 
orated to its original density and Is ready for the usual clariflcatlou. Experi> 
ments on a laboratory and commercial scale are reported, showing that the 
rate of filtration of the sirup through carbons such as Norit and Filter-Cel is 
increased by about 190 per cent by such treatment. It is stated that the 
optimum time for distillation varies with the sugar to be treated, but that 
ftom 80 to 60 minutes is usually sufilcieiit If the live steam coil is of suitable 
proportions. 

Starch In sorghum sirupt J. J. Wujahan and F. R. Davison {Indus, and 
Bngin, ChefU., 1$ {1924), No. 6, pp. 609, $10 ). — An Investigation at the Minne- 
sota Experin^ent Station of the cause of jellying in sorgo sirup has led to 
the conclusion previouAy reached by Sherwood (B. S. R., 50, p. 509) that 
starch Is the primary cause of this phenomenon. Some true gum containing 
galactan was also found to be present. 
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Firnit products {CaUforfUa 8ta» Rp%. 19BSf pp, Md-dW, flffs. f).-— In a con- 
tinuation by J. H. Irish of the work on fruit sirups (B. S. R., 48, p. 507) the 
best results were obtained with pom^anates by pressing the whole fruit, 
heating the Juice to coagulate the proteins, allowing it to settle for from 12 
to 24 hours before filtering, and sweetening with cane sugar to 85* Balling. 
The sirup is said to be of a deep red color and of pleasing flavor. 

Berries yielded the most satisfactory sirups when picked soft ripe and 
sweetened not to exceed 45* Balling. 

Concentration of fruit Juices by freezing and i)ouring off the liquid from 
the ice was found to give sirups of better flavor than that obtained by any 
other process. Deterioration of sirups during storage was found to be re- 
tarded by increasing the density of the sirups to about 70* Balling or by ap- 
plying flash sterilization. A raisin sirup suitable for the preparation of car- 
bonated beverages has been made by J. Q. Brown by blending the raisin sirup 
with orange and lemon sirups. 

Further studies by Irish have shown that infusorial earth either cal- 
cined or washed thoroughly with water to remove the earthy taste can be 
used satisfactorily as a clarifying agent. 

The work on carbonated fruit beverages has been continued on a semi- 
industrial scale by Irish. Loganberry, raspberry, and orange beverages were 
the most popular and strawberry and pomegranate the least. 

In further experiments by W. V. Cruess, J. H. Irish, et at on the use of 
fruits in candy, it was found that a pleasing candy could be made by mixing 
various dried fruits with a heavy Jam prepared from ground unpeeled oranges. 
Seeded Muscat raisins combined with orange pulp is recommended as a satis- 
factory material for centers for chocolate-coated candies. Satisfactory Jelly 
centers for candies have been prepared by boiling 4 parts of any fruit Juice, 
1 part by volume of a concentrated poctln sirup such as Certo, and sugar equal 
In weight to that of the mixed Juice and pectin sirup until the temperature 
reaches 225* F., pouring the liquid into depressions of suitable depth in dry 
powdered starch, and allowing It to solidify for 24 hours. 

Dlfflculties in preventing canned raisins from fermenting have been over- 
come by sterilizing the raisins in sealed cans for 80 minutes at 212^. Fresh 
prunes have been canned successfully by dipping them in dilute boilinjif lye, 
canning In a light sirup (80** Balling), exhausting the filled cans for about 
8 or 10 minutes in steam, sealing, and sterilizing for 80 minutes at 212**. In 
the canning of grapefruit, it has been found that the skins can be peeled very 
quickly and economically by the use of a 2 per cent boiling solution of lye. 

A . special study by A. W. Christie of the dehydration of prunes has shown 
that with the same quality of prunes dehydration results In a greater yield of 
a larger sized product than sun drying. A comparison of different temperatures 
and humidities has shown that the best quality can be produced by dehydration 
at a moderate temperature and humidity. Walnuts have been dehydrated suc- 
cessfully, using the time of 46 hours at 80**, 19 hours at 100, 16 hours at 110, 
and 11 hours at 120**. The progress of dehydratimi in the State is shown by 
comparison of statistics for 1921 and 1922. With the exception of pumiflcins, 
which showed a decrease, there was a marked increase in all products, amount- 
ing to 2,640 per cent for peaches, 1375 per cent for grapes, 858 per cent for 
pripes, 223 per cent for apricotA and 236 per cent for pears. At the University 
FUite certain improvements were made In the dehydrator, and 169 tons of fnflt 
were dehydrated in a period of 40 days. A maximum temperature of 1^* was 
used for apricots, prunes, and grapes, 11^* lor peaiflies, and 145* flor pears. 

In experiments conducted by B. H. Gnthier and O. SL Woodworth on I3te 
packaging of dried fruits and vegetable^ it has been found that the i^yttmum 
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moisture content for the development of Insects in dried prunes and apricots 
is about 18 per cent Moisture contents of 10 and 26 per cent prevented the 
development of the insects, but the latter contait permitted the grovrth of mold 
in unsulfured fruits. Tin cans packed in vacuum and hermetically sealed have 
been found to preserve dried fruits in the best condition. Enameled cans are 
necessary with acid products, especially sulfured fruits. 

Freeing fruit for by-product use {California 8ta. RpU 192S, pp. 18^, 
195). — In experimepts conducted by J. G. Brown under the direction of E. 1». 
Overholser and W. V. Cruess, satisfactory results were obtained in the preserva- 
tion of fruits and berries in a frozen condition. 

Strawberries, blackberries, raspberries, loganberries, cherries, apricots, 
peaches, figs, and grapes stored with dry sugar or covered with sugar solutions 
did not lose their original color or flavor after being kept frozen at a tempera- 
ture of 10* F. for six months. The texture of the fruits frozen in sugar solu- 
tion was better after thawing than of those mixed with sugar alone or frozen 
in water. No appreciable changes took place in the chemical composition of 
the fruit. The frozen fruits were found satisfactory for making Jams, jellies, 
preserves, pie filling, ice creams, and desserts. For use as pie fillers, berries, 
apricots, and peaches proved most desirable when crushed and mixed with an 
equal weight of sugar before freezing. For jams and preserves, berries were 
most satisfactory when kept whole and mixed with an equal weight of sugar 
before freezing, imd apricots and i>eaches when stored in a 30 to 45 per cent 
sugar solution. For figs to be used for preserves, the freezing method proved 
cheaper and more satisfactory than the customary practice of canning them in 
water. 

‘ Making vinegar In the home and on the farm, E. LeFavre (U. 8. De^. 
Apr., Farmers^ Bui. (192i), pp. //4-88, figs. 10), — ^The methods described 
are classified as home, farm, and commercial methoda The home method is 
a simple process for making vinegar from surplus fruits such as peaches, pears, 
etc. The crushed fruit is Inoculated with compressed yeast for alcoholic fer- 
mentation, and after this Is complete (requiring from 4 to 6 days) the juice 
is separated from the mash, 1 part of vinegar is added to 4 parts of the juice, 
and the acetic fermentation allowed to proceed with frequent tests for acidity 
until the maximum acidity has been reached, when the vinegar is filtered and 
bottled. **Anyone who has a supply of surplus fruit, 2 or 3 large stone jars, a 
few cakes of compressed yeast, axMl 8 or 4 qts. of good vinegar to act as a 
starter can in this way make all the vinegar that is required by an ordinary 
fkmily for a year, Tinegar with an acetic acid strength of 4.5 per cent has 
been made from peaches by this method in 13 days.** 

In the farm method the apple juice is allowed to stand for a day or two in 
covttced receptacles and is then inoculated with yeast, 1 cake to 5 gals. Thim 
methods of acetic ferm^tatlon are described, the slow barrel process, which is 
essentially the same as the household process; the continuous process, in 
whidi arrangmnent is made for drawing off the vinegar as formed and adding 
a new charge without breaking the surface film; and the rolling generator 
process. The commercial method or quick vinegar process makes use of the 
rapid generator described by Ghace (B. S. R, 48, p. 18). For this process 
the use of pure starters for both alcoholic and acetic fermentation is recom- 
mmided, and directions are given for their preparation. 

The pubttcatloh also contains directions for the after treatment of the 
Tinegar, a discussion of causes of failure in vinegar making, a description of 
animal parasites with which vinegar may be infested, end descriptions of 
dieiiileal tests for vinegar. 
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METEOEOLOOY 

The organization of agricultural meteorology (agricaltural ecology) in 
Germany, P. Holdefueiss (Intermtl. Rev, Sci, and Pract, Agr, [Bome], n. «er., 
2 (1924), No, 2, pp. 26$-'271),--The partially developed decentralized system of 
collecting and digesting data regarding phenology and the relation of climate 
and weather to crops through questionnaires sent to various institutions and 
agencies in Germany Is briefly described, and the importance of such service 
is explained. The objectives are in brief as follows; (1) To map the ter- 
ritory from the standpoint of agricultural meteorology, (2) to secure a more 
useful and reliable basis for forcastlng crop yields, (3) to develop the possi- 
bilities. of longer weather forecasts, and (4) to study evaporation in relation 
to plant and animal life. 

Correlation between production of grain and rainfall in Sicily [trans. 
title], F. Ebedia (Atti R , Accad, Naz, Lincei 5. ,wr.. Rend, Cl. Sci. Pis,, Mat. e 
Nat, 92 (1929), II, No. 10, pp. 358-^61, fig. 1; rev. in Nature ILondonh IIS 
(1924), No. 2847, p. 769). — This article reports a qualitative study, without 
computation of correlation coefllcients, of the relation between yields of grain 
and annual and seasonal rainfall for the period 1909-1923. 

“In Sicily, rainfall is negligible between June and September, and is small 
in April and May, but the crops are especially susceptible to variations In 
the fall of these two months. The major relationship brought out by the tables 
and diagrams is that, whereas years of scarcity are always those of low rain- 
fall, the converse does not always hold, which points to an optimum quantity 
of rain, put ... at 840 ram. (33 in.), above which rain is damaging. 
Certain discrepancies come out as between different districts of Sicily in con- 
nection with differences in agricultural methods and the use of manures, 
which tend to complicate the simple cllinatlc influences.” 

The review in Nature expresses the opinion that “nothing would throw so 
much light on the important subject of agricultural climatology” as a geo- 
graphic coordination of the results of the various studies of this kind which 
have been made in Great Britain, Sweden, and other countries. 

Phenology and the possibilities of its application to agriculture, H. 1^. 
Webneck (Intematl. Rev. Sci. and Pract. Agr. [Rome), n. «er., 2 (1924), No. 1, 
pp. 19--21). — It is pointed out how phenology developed first as an auxiliary of 
l>otany dealing with species of wild plants growing in their natural habitat, 
and that its extension to cultlvatefl plants has been slow and partial. 

“Agricultural phenology takes as its lowest unit the race or variety of culti- 
vated plants In their area of agricultural distribution. ... Its task is to help 
to determine, from specific differences in growth and other characters, whether 
certain varieties of cereals, fruit trees, vines, vegetables, and forage plants are 
suited for cultivation in given districts. The more widely and generally artifi- 
cially bred varieties are cultivated in districts where the growth-rhythm and 
the development-rhythm are different from those found in the plants* country 
of origin, the more Indispensable becomes the knowledge of agricultural phe- 
nonogy if it is desired to obtain any i^[>ecial performance on the part of the 
variety, and especially if the object is to produce heavy crops under determined 
cUtnatlc conditions.” 

, Agricultural phenology can also “ be used to determine the country of origin 
of varieties, Just as Scharfetter has employed botanical phenology in tracing 
the origin of wild jdants,” as explained in an article prevlousAy noted (E, S. B., 
51, p. 717). 

The character and agiicultnral cojisequences of the ralnlall r%ixae of 
Montpellier [trans. title], L. Ohaptax. (Ann. Sci. Apron. Prang, et jStrang^re, 
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4i i, pp, S^8S8, pi 1, figs 2). — ^The rainfall conditions of the region 

are summarized, diagrams being given which show the total annual rainfall, 
1878-1922, and the yields of grapes, 1897-1922. 

The mean annual rainfall for the 39 years was 733.51 mm. (28.88 in.), die- 
tributed as follows: Winter 182.28 mm. (7.18 in.), spring 186.29 ( 7.33), sum- 
mer 125.62 ( 4.95), and autumn 238.79 mm. (9.4 in.). The average number of 
days of effective rainfall (over 4 mm. or 0.16 in.) per year was 93. It is ex- 
plained that smaller rainfalls than this decrease rather than increase the soil 
moisture when the soil is very dry. While the total rainfall is high, it is not 
w^ distributed and often too intense to be well absorbed by the soil, especially 
in autumn. Moreover, the number of days of effective rain is rather low. It is 
maintained, however, that the soil derives a considerable amount of moisture 
from dew, fogs, and internal condensation of water vapor, and this in part 
makes up the deficit due to excess of evaporation and transpiration over pre- 
cipitation. There appeared to be no simple relation between total annual 
rainfall and yield of grapes, and it is stated that the data furnish no evidence 
of periodicity in rainfall. 

Brief reference is made to various means which have been proposed for 
modifying and conserving rainfall. 

SOILS— FEETILIZERS 

Report of the fourth annual meeting of the American Soil Survey Asso- 
ciation (Amcr, Boil Suri^ey Attaoc. flpt., J iJ92S), pi 8. i, pp. [2] 4*^3; 2, pp. 
[2] -1-5.4-76*2, pU. 7). — The proceedings of tills meeting are reported in two 
])arts. They contain, in addition to reports uf committees, special papers as 
follows ; 

Part 1. — ^The Future of the Soil Survey in Our National Agricultural Policy, 
by M. Whitney ; Problems in the Mapping and Classification of Soils in Kent 
County, by G. N. Kulinke; Field Methods for the Profile Study of Peat De- 
posits, by A. P. Dachnowski ; Mapping the Swamp and Marsh Lands of North- 
ern Michigan, by L. It. Sehoenmann ; Some Problems in Classification and 
Mapping Soils in Southeastern United States, by W. E. Hearn ; Problems in 
Mapping and Cla.ssifying Iowa Soils, by P. E. Brown; Textural Problems in 
Mapping Glacial Soils, by H. G. Lewis ; A Study of Native Vegetation as Re- 
lated to Soli Classification, by W. T. Carter, jr. ; Soils for the Landscape Gar- 
dener, by B. A. Kaiist; Mapping Peat Soils, by W. E, Tharp; Application of 
Soil Classification to Forestry and Silviculture, by J. O. Veatch; The Im- 
portance of Mottled Colors In Solis, by G. W. Conrey; Utilization of the Soil 
Survey by Station and Extension Agronomists, by A. T. Wiancko ; Soil Acidity 
Tests in Relation to Soil Classification, by S, D. Conner ; Acid Studies in Illinois 
in Connection with the Soil Survey, by R. S. Smith; The Active Acidity of 
Soils, by E. T. Wherry (B. S. R., 51, p. 617) ; Soil Acidity as Related to Soil 
Types in Missouri, by M. F. Miller and W. A. Albrecht; Relation of Soil Re- 
action to Crop Response to Liming, by C. O. Rost and E. A. Fieger ; Relation of 
Soil Acidity to Soil Classification, by P. L. Gile ; Acidity Tests on Soil Types in 
Michigan, by J. O. Veatch; Some Observations on the Relations of Acidity 
Tests and Soil Types, by T. M. Bushnell; and A Suggested Laboratory and 
Field Test for Soil Acidity, by P. Emerson. 

Part 2.— The Solltex Metliod for Testing for the Soil Reaction, by C. H. Spur-^ 
way ; The Value of Soil Survey as a Basis for Soil Studies and Soil Use, by M. M. 
McCool ; The Value of the Soil Survey as a Basis for Soil Studies and Soil 
Use, by E. E. DeTork ; UtilisEatlon of the Soil Survey in the Teaching of Soils, 
by F. E. Bear; Some Experiences with the. Thiocyanate Test for Soil Acidity. 
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by G. W. Conrey ; How the GoTemment Soil Survey of Bach County Can Be 
Uaed for Practical Purposes, by O. A. Stauton ; Color as a Factor in Boil Classi- 
fication, by J. G. Hutton; Dlflaculties in Utilising the Work of the Soil Survey, 
by A. B. Whitson ; The Belation of the Soil Survey to the Settlement of the 
Unused Inuds, by T, D. Rice ; The Utilisation of the Soil Survey In Planning 
Crops Bxperimental Work, by W. L. Burlison ; UtiUsation of the Soil Survey 
In Crop Experimental Work, by C. A. Mooers ; and A New Soil Acidity Test for 
Field Purposes, by E. Truog. 

Soil survey of O'Brien County, Iowa, J. A. Elweix and H. MsumuM 
(U. S, Dept. Agr., Adv. 8tt.€et$ Field Oper. Bur. Soils, 19161, pp. 
flg. 1, map 1), — ^This survey, made in cooperation with the Iowa Experiment 
Station, deals with the soils of an area of 3e4,160 acres in northwestifm Ipwa. 
A gently rolling plain of loess covered drift characterises all but the extreme 
eastern part of the county. The natural drainage varies from fair to good. 

The soil materials are of glacial deposition modified in varying degrees by 
a surface deposit of loess. They have no relation to any underlying rock 
formations. Fifteen soil types of 12 series are mapped, of which the Marshall 
silt loam covers 72.8 per cent of the area. 

Soil survey of Beadle County, South Dakota, W. I. Watkins et ax. ( U . 8. 
Dept. Agr., Adv. 8heets Field Oper. Bur. Soils, IBftO, pp. flg. 1, 

map 1). — ^This survey, made in cooperation with the South Dakota College of 
Agriculture, deals with the soils of an area of 800,000 acres in east-central 
South Dakota. The greater part of the county lies within the prairie plains 
of the James River Valley. Drainage is said to be poorly established. 

The soils of the county are derived from glacial drift, either weathered in 
place or transported and redeposited as glacial terraces or as recent alluvium. 
The drift is derived from granite, limestone, sandstone, and shale rocks, and 
it varies in thickness from a few feet to over 100 ft. Including swamp, 19 soil 
types of 7 series are mapped, of which the Barnes loam and silt loam cover 40.8 
and 14.1 per cent of the area, respectively. * 

Analyses of soils of the Oattavia Valley, Island of Rhodes [trans. title], 
A. Febkaba and M. Sacchetti (Agr. Colon. [Italy], 17 (192S), No, 9, pp. 
$SSSS7). — ^Physical, mechanical, and chemical analyses of five samples of soils 
typical of the valley lands in the southwestern extremity of the Island of 
Rhodes are presented and briefiiy discussed. 

Some characteristics of the peat in the chalky valleys of northern 
France [trans. title], A. Demolon and V. Dufont (Compt. Bend. Acad. Set, 
[Paris], 179 (1924), If PP- 72-74). — Studies of the reaction of so-called acid 
peats from northern France showed that they are in fact only feebly acid as 
indicated by the electrometric method, having a pH value usually greater than 
6. This value varied with the depth of the peat sample. The low acidity of 
these peats is attributed to the presence of water containing calcium bicar- 
bonate, which includes from 200 to 250 mg. of calcium carbonate per liter. 
This results in a continuous neutralisation of the acid substances formed by 
the decomposition of the vegetable ddbria Since there is no intimate satura- 
tion of the peat with this water, the neutralisation of the acidity is impBPfect 
and a slight residual acidity persists. 

A comparis<m of the actions of llmewater and ot a solution of caV*iupi 
lil^rbonate on this peat showed that treatment with the latter, followed by 
Washing with distilled water, remilted in a nearly neutral reaetioii, while treat- 
ment with the former resulted in a much more intenie fixatlmi lime and a 
niailiHidiy alkaline reaction, teeatment with a aeries of reagents including 
dletiiled water, 5 per cent sugar solution, 2 per cent casboRe add, 5 per cent 
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axnxDOiiliim chloride solution* and a saturated solution of cartx>n dioxide re- 
sulted in a progressive increase in the amount of lime dissolved out. This is 
taken to indicate that the lime fixed by peat in excess of that necessary to 
neutralize Its acidity is combined in a form easy to dissociate. 

A brief study of the mineral composition of peat leads to the conclusion 
that that fraction of the ash in excess of 7 per cent of the dry peat should be 
considered as of external origin, and consists of fixed lime and of a small 
quantity of argillaceous matter retained by the peat. 

[Soil studies at the California Station] (California 8ta» Rpt 198St PP> 
figs. S). — A continuation of studies by B. V. Winterer on the percola- 
tion of water through soils (E. S. B., 48, p. 512), in which soils of different 
texture were studied under different heads of water and percolation was con- 
tinued for periods ranging from 150 to 275 days, showed that the presence of a 
water tfible does not decrease the rate of percolation, and that an increase in 
head results in a greater loss by i>ercolatlon and is not dependent upon the 
time that the head of water is increased. 

The rate of percolation through a gravelly phase of a sandy loam is about 
twelve times greater than through loam, all other things being equal. There 
is a striking similarity between all of the percolation curves, with a decrease 
in flow followed by a second maximum and then a gradual diminishing of the 
flow. The variations in the rate of percolation are dependent upon the effective 
head operating on the soli column, which varies according to the dispersion 
of the soil colloids, the loss or gain of organic material, the gradual silting up 
of the pore spaces of the soil, and tlie loss of colloidal and fine clay material 
in the drainage water. 

The amount of colloidal material leached out of the soil varies directly with 
the rate of percolation. The effective head varies with the fiow of water at 
any point in the soil column and is dependent upon time. The hydraulic 
gradient in a column of soil with a head of water operating upon its surface 
is not a straight line but a uniform curve, which in about 10 days approaches 
a straight line for the soil used. A dilute solution of copper sulphate Increases 
the rate of percolation by altering the soil structure. An increase in the rate 
of percolation may be also obtained with a dilute solution of formaldehyde. 

Studies by Winterer on the mechanical composition of rice soils are said to 
have resulted in the development of a method similar to that used by Oddn. 
The method d^iends upon the relation existing between the diameter of the 
particles and the rate of fall through a liquid. The particles are weighed 
continuously and automatically as they fall on a pan arranged near the bottom 
of a cylinder containing the clay particles in suspension in a liquid. By 
mathematical calculations, and the use of Stokers law, it is possible to determine 
the size and distribution of the particles. In one soil the smallest size 
measured had a diameter of 0.(X)004 mm. 

[Soil molstnre studies at the California Station] {California 8ta. RpU 
J9$Sf pp. IS6, 1S7 ), — Studies of the movement of moisture from moist to dry 
soils by F. J. Yeihmeyer at Mountain View showed that the maximum move- 
ment eithmr upward or downward from the moist soil into the dry soil was 
lest than 7 in. during a period of 4.6 months. 

Further studies by Velhmeyer on the accuracy of moisture equivalent de- 
terminatloos Indicated the extreme care necessary to obtain a definite quan- 
tity of soil In the centrifuge boxes. 

The composition of the soil solution as indicated by the displacement 
method (Omfornia 8ta. Rpt, 19tS, pp, fig, i).— A modification of the 

Porter displacement method for obtaining the soil solntlon is explained by 
J, a Martin and J. S, Burdt and progress results are reported. 
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It IB Stated that, aided by positive air pressure never exceeding 100 Ibs^ 
per square inch and using distilled water as the displacing medium, solutions 
have been displaced from closely compacted columns of soils having a con-^ 
stant concentration, the volume being from 50 to 80 per cent of the original 
moisture in the soil. The concentrations of solutions displaced from the same 
soil at different moisture contents are inversely proportional to the total mois- 
ture. When the displaced solution from a soil was used as the displacing 
agent on another column of the same soil at the same moisture content, the 
displaced solution was identical with the displacing agent, and the latter 
passed through the soil unchanged, indicating that the displaced solution has 
the same concentration and composition as the solution with which it came 
in contact in the soil. 

Comparisons made between dieplaced solutions and the water extracts of 
the same soils at the same moisture content indicated that either method 
gave the same concentration of nitrate and chloride, and both showed very 
similar concentrations of calcium and magnesium. The extraction method 
in every case Indicated a higher concentration of potassium and phoi^horlc 
acid than was present in the displaced solution. In the case of the latter 
the excess was directly proportional to the excess water used in extraction. 

The concentratioii of phosphate in the soil solution according to the 
displacement method {California Sta. Rpt. 192S, p. 178, fig. i). — Studies by 
J. O. Martin and J. S. Burd of solutions displaced after the Initial displacement 
solutions had ceased to give uniform concentrations indicated a rise in the 
concentration of phosphoric acid concurrently with a lowered concentration 
of other electrolytes. This Is taken to indicate the possibility of considerable 
fluctuation of phosphoric acid concentration in field soils when conditions 
occur which bring about a lowering of certain other electrolytes. Such a 
relation must inevitably increase the phosphoric acid concentration of soils 
which are subject to leaching or in which, for any reason, the cations are 
removed. The farther possibility is suggested that the removal of cations by 
the plant would tend to increase the phosphoric acid concentration in the soil 
at the time when the plant can best profit by such enhanced concentration. 

Relations of increases in water-extractable soil constituents to their 
withdrawals by plants and to crop yields < Calif omia Sta. Rpt, 19Z8y pp, 172, 
17S). — Studies of an Infertile soil by J. O. Martin and J. S. Biird are said to 
have shown that there exists a more definite correlation of plant withdrawals 
with yield of dry matter than with increased solubility of most soil con- 
stituents. In the case of nitrate the correlation between increases in water- 
extractable nitrate is as definite as that between yield and withdrawal. The 
results are taken to indicate that the amount of growth, however produced, is a 
preponderating element in causing an increased withdrawal of such constit- 
uents from the soil. 

Rlectric charge of clay colloids {California 8ta. Rpt, 1928, p, 17i )» — 
Studies by D. K. Hoagland and W. O. Dayhuff showed that a highly colloidal 
clay was charged negatively tlirougliout the whole range of H-lon concentra- 
tions from pH 2 to pH 12. The intensity of the electric charge was decreased 
by cations in suitable concentrations, bivalent and trivalent cations being the 
most effective. No ^evidence of an isoelectric point was obtained In this clay, 
and the H-ion concentration of the solution seemed to have a significant efiBsct 
because of its infiuence on the quantity of calcium or other multivalent bases 
held in solution. 

[Mil uHcsli studies at the Califoniia StsUoii] (Cfuil/orsia 8ta, Bpt, IMS, 
pp, 9Si experiments at Fremio by H. H. Thomas on the use of 

sulfuric add, calcium chloride, ealdum nitrate, iron snllhte, alum, manure^ ai^ 
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lime for the reclamation of black alkali soil are said to have resulted in a 
satisfactory yield of barley by the use of calcium nitrate. Promising results 
also followed the use of calcium chloride and iron sulfate, but there was a 
complete failure of crop following the use of both lime and manure. The 
Indications are that iron sulfate, If applied in conjunction with a nitrogenous 
fertilizer, may prove to be a valuable treatment for this soil. 

Laboratory studies by A. B. Cummins on the formation of sodium carbonate 
in soils (B. S. R., 48, p. 615) indicated that, in addition to replacement of 
bases as a prolific source of black alkali, the reaction of neutral salts with 
calcium carbonate may also under suitable conditions give substantial amounts 
of sodium carbonate. 

Studies by S. M. Brown on the use of saline irrigation water are said to 
have shown tliat the soluble salts applied In irrigation water do not neces- 
sarily accumulate in the upper soil zone, but may move downward to a great 
depth. 

[The use of alkali water with least injury to the soil] {California 8ta. 
Rpt 1923t pp, 170, 171). — Preliminary studies by P. L. Hibbard showed that 
saline water may be passed through certain soils for some time without cans- 
ing an accumulation of salts in the soil. Sodium carbonate may produce bad 
effects on the soil very quickly, but this may be largely or entirely prevented 
if chemically equivalent amounts of g;vpsum are added to the water before 
applying it to the soil. The presence of calcium carbonate and organic matter 
such as alfalfa meal may still further counteract the injurious effects of alkali 
waters on soil. 

Dispersing power of alkali in soil ftrans. title], A. De Dominicib {Ann. R. 
Scuola Super. Agr. Portioi, 2. set., 17 {1922), [Art. i], pp. 22).-~Studles are 
reported which showed that electrolytes infiuence the tendency of soil colloids 
to change their state. Also progressive dilutions of neutral salts have an in- 
fluence contrary to dispersion, which is considered to govern the formation 
of absorptive compounds that are insoluble in the presence of electrolytes. 

Constant concentrations of alkali compounds favor dispersion, which is 
attributed to the infiuence of the OH ion. This action is caused by the elec- 
tronegative charge of the soil colloids, particles having the same charge 
repelling each other. 

The OH Ions determine both the sign and amount of the charge. Therefore 
the tendency toward dispersion and major subdivision of the colloids increases 
with the concentration of active OH ions. The active OH ions which are calla- 
ble of combining with the colloidal particles are able to influence a certain 
number of particles of each mass of soil colloids, which coincides with the 
maximum of dispersion and with the stability of the disperse state. Beyond 
this maximum the alkalis twd to favor coagulation. This Is due to the 
activity of the ion having an elwtrical charge opposite to that of the OH ion 
and the charge of the colloidal particle. 

Stiidijr of soil acidity and lime deficiency [trans. title], V, Vincent {Ann. 
Soi, Agron. Frame, et ^trangcH^, 41 {1924), Nos. 1, pp. J^IS; 2, pp. 122--1S4).— 
Studies are r<^rted showing that free lime occurring in the soil in the pres- 
ence of free silica and alumina is combined according to the formula SiO* 3 CaO 
or AhOa 3 CaO, with the iK>sslble formation of a stJluhle illuminate AhOi 3.5 
CaO. Where the silica and alumina occur as aluminum silicate, the reactions 
are the same as where these materials t>ccur alone. 

Ferric hydrate does not combine with the lime, but Uie process is one of lime 
adsorption, varying in proportion according to the llme-ferriC hydrate ratio. 
8uch adsorption ts diminished in the presence of free alumina and silica* 
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Where the lime is combined with carbonic acid the silica is inactiTe, bnt the 
alumina combines according to the formula AIsOs 3 CaO. Calcium bicarbonate, 
in the presence of free and soluble silica and alumina, precipitates the i^Uca 
without combining with it, while the alumina remains in solution. 

These results are taken to indicate that in the soil lime combines solely with 
silica and alumina, in addition to organic matter and mineral salts, and is ad- 
sorbed in very small quantities by ferric hydrate. In fact, silica and alumina 
are considered to be of primary importance in the fixation of lime in the soil. 

Studies of the influence of solutions of soda, lime, and calcium bicarbonate on 
ground pebbles showed that coarse pebbles in tlieir natural state in the soil do 
not possess acid properties, and that free or combined bases react with the sili- 
cates. 

Studies of the action of lime and the bicarbonates of calcium and sodium on 
blue clay demonstrated that clay is one of the Important factors In the mineral 
acidity of soils. 

Soil washing: The cause and methods of prevention, P. H. STBWiiBT and 
I. D. Wood (Nebr. Apr. Col. Ext. Oirc. I2S (1924), PP* ^S ). — Information 

on the erosion of Nebraska soils and methods of preventing it are presented in 
this circular. 

Saving soil by use of Mangum terraces, E. W. Lehmann and F. P. Hanson 
(IlUnoiB Sta. Ore. 290 (1924), PP- /IP*- 18)* — Practical information on the 
planning and construction of Mangum terraces for the prevention of soil erosion 
in Illinois Is presented. 

Radioactivity and nitrogen fixers [trans^ title], E. Katskr and H. Delaval 
(Oompt. Rend. Acad. Sci. {Paris}, 179 (1924), 2, pp. 110-112 ). — Studies on 

the influence of a powdered mineral containing 60 per cent of uranium oxide on 
nitrogen fixation by Aaotobacter chroooocoum, A. apUe, and A. de la comore in 
a mannite medium showed that this radioactive mineral markedly increased 
nitrogen fixation in all cases, and that the Increase in fixation varied widely 
for the different organisms. The greatest increase was shown by A. de la 
comore, especially where the radioactive mineral was used in the largest 
amount employed in the tests. 

Nitrogen-fixing bacteria in Vesnvian soils [trans. title], S. Rxccabdo (Ann. 
B. Scupla Super. Apr. Portioi, 2. ser., 18 (192S), [Art. 9}, pp. 80, ftps. S ). — 
Studies of the morphology and nitrogen-fixing powers of bacteria in Vesuvlan 
soils are reported, special attention being drawn to the distinction between 
aerobic and anaerobic types. 

The results showed that the group Bacillus amylobaeter contains anaerc^ic 
nitrogen-fixing bacteria which were always present in Vesuvlan soils at alti- 
tudes under 300 meters (084 ft). Th^ were not present in these soils at 
higher altitudes during parts of the year. Species of aerobic Schissomycetes 
were also present in these soils, which possessed nitrogen-fixing powers in 
suitable culture media. Other species possessing nitrogen-fixing powers were 
also present which are thought to be related to the Mycoderma. 

The streptothrices in Vesuvlan soils (trans. title], S. Hxccabdo (Ann. B. 
Scuola Super. Apr. Portioi, 2. ser., 18 (1928), {Art. 12}, pp. 14).-— Studies of the 
Ufe and activities of strep^thrices isolated from Vesuvlan soils of long cultiva- 
tion are r^rted. These organisms were Apparently not present in large 
numbers in these soils, at least in those acted upon by the more reomit atfties 
and during the winter and spring perhNls. The species isolated semned to have 
a certain capacity for nitrogen fixatton. 

IMEset rice enllwre on mleroorgsniaxns <Mf soli (OuHfom^ Sta. Rpt. 
1928, p. I7f).-— A comparison at sanqfies of rice soil and fallow soil by F. Jm 
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mbiMLVd and A. XL Daris Is said to have indicated tbat no marked change in 
the actiyities of soil microorganisms has been Introduced by the culture of rice. 

The yield and mineral content of crop plants as indnenced by those 
precedingt P* S. Bitbobss (Rhode Island Bta. BuL 198 (1984), PP» ^95 ). — Soil 
studies are reported which showed that when compared with other crops certain 
ones» as for example mangels, increased the acidity and readily soluble alumi- 
num content of soils, while others, like redtop, behaved in an opposite manner, 
and still many others produced no measurable effect A correlation was found 
between decreases in the yields of mangels and increases in the acidity and 
active aluminum content of soils. More aluminum and less phosphorus were 
present in the mangels from the more acid soils. Mangels were also found to 
remove large amounts of calcium and magnesium from soils. 

The yields of com were less in all cases when grown following mangels than 
following com. This was especially true where either phosphorus, iKitassium, 
or lime was omitted in the fertilization. There was a tendency for the com 
plants following mangels to absorb larger percentages of acid constituents and 
of iron and aluminum than for those following com. 

Onions were found to be extremely sensitive to acid soil conditions, and the 
yields were much impaired by a preceding crop of mangels 6r by a lack of either 
lime, phosphorus, or potassium. The percentages of the several ash constituents 
in onions were higher following mani^ls than following com. This was espe- 
cially true of iron, aluminum, and the acid-forming elements. Carrots showed 
small differences in yield when following different crops or where lime, phos- 
phoras, or potassium was withheld. The chemical composition of both the tops 
and the roots was also remarkably constant larger yields of oats were inva- 
riably obtained following com than following mangels. 

Kffects of manure on crop growth (California Bta. Rpt. 1928, p. 64 ). — 
Studies by J. W. Qllmore and J. A. Denny at the Kearney Substation on soil 
which has received considerable manure and is becoming unproductive are said 
to have indicated that the unproductive conditions may be due to an excessive 
accumulation of nitrate in the soil. 

Manures and fertilizers for track crops, J. H. Goublet and R. Magrudeb 
(Ohio Bta. Bid. STT (1924), PP* 119-152, figs. 4). — The results of two series of 
expprimmts dealing with the fertilization, manuring, and liming of tmck crops 
over a period of eight years are summarized. The crops involved in the 4- 
year rotation used were sweet com, cucumbers, cabbage, and tomatoes. 

It was found that all four crops often re^nded differently to a given treat- 
men{, and that fertilizers, manures, and lime should be applied in accordance 
with the requirements of the crop rather than as a basic treatment for all 
vegetable crops. Ground limestone alone was profitable on all crops, and on 
cabbage returned a profit of over 1,200 per cent on the investment. When 
used in connection with 16 tons of manure per acre, ground limestone was 
prvdltable on all crops except nw^t com and was especially profitable on 
eucumbera It is recommended that ground limestone be applied to soil on 
which cabbage and sweet com are to be grown several months previous to the 
applicaUou of add phosphate in chemical fertilizera 

In the first series d basic treatment of 2 tons of ground limestone biennially 
and a cover crop of cowpeas and rye was given all plats. The results showed 
that the production from this soil can be maintained by the use of chemical 
fevtUlzerSi ground limesbme, and cover mrops. More than twice as much nitro- 
gen and potash and about half as much phosphoric add were supplied in the 
manure as in the largest chemical treatment, and yet the yteld^ was nearly 
equal In many cases. Furthermore, the net returns from the use of chemical 
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ferttUzers were nearly double In this series, doe to the cost of the manorial 
treatments. 

In the second series a cover crop of cowpeas and rye constituted the basic 
treatment. In this series the use of fresh straw mulch was decidedly unprofit- 
able, and the largest yields were obtained from the treatments of manure or 
manure with chemical fertilizers, although these treatments were not the 
most profitable in all cases. 

Comsnercial fertilizers {California Sta, Rpt 192S, pp, $48-^60, flffs. S). — 
The results of coox>erative tests with commercial fertilizer materials in 39 
counties in QMi^ornia involving the use of 5,507.75 tons of fertilizers are 
summarized. 

Marl digging demonstrations, H. H. Musselman (Michigan Sta, Quart. 
Bui., 7 (1924), Ko, 1, pp. 16-19, flg». 4). — Brief information on methods of 
digging marl with low-cost equipment Is presented. 

Rotation of chemical elements in agriculture: Snlfur, W. Oiltneb and 
R M. Snyder (Michigan Sta. Quart. Bui., 7 (1924), No. 1, pp. SO, SI, fig. 1). — 
The sulfur cycle in soils, plants, and animals is briefiy outlined and illustrated. 

Composition and prices of commercial fertilizers in New York in 1923, 
U li. Van Slyke (New York State Sta. Bui. 511 (1924), PP. 3-id).— A general 
review of the situation with regard to commercial fertilizers in New York 
during 1923 is presented in this bulletin. A comparison is made with pre-war 
conditions and with changes noted during the years since the war. It is 
stated that the gradual return to pre-war conditions noted during the past 
three or four years with respect to the kinds of materials offered for sale, the 
composition of fertilizer mixtures, and the cost of plant nutrients continued in 
general through 1923 to an appreciable degree. 

Analyses of commercial fertilizers, season 1923-*! 024, 11. N. Brackett 
and H. M. Stackhouse (South Carolina Sta. Bui. 220 (1924), pp. 61). — Guaran- 
ties, actual analyses, and relative commercial values of 1,272 samples of 
fertilizers and fertilizer materials collected for inspection in South Carolina 
during the season 1923-24 are presented and discussed. 

AOBICirLTirBAL BOTAITY 

[Studies in] plant nutrition (California Sta, Mpt. 192S, pp. 167, 168, 171, 
172, 177, 178, figs. 2). — In a study of the composition of plant roots in relation 
to alkali injury, M. S. Benjamin made an analysis of roots of bailey, wheat, 
pea, and cucumber seedlings grown in tap water or culture solution. Pentoses 
and starch were found to be absent from all of the roots examined, white the 
hemicelluloses of the barley and wheat roots consisted chiefiy of pentosans 
with a small amount of hexosans. Much larger amounts of both cellulose and 
hemicelluloses were found in the barley and wheat than in the pea* and 
cucumber, and this, together with the higher pentosan content, is thought to 
partly explain the superior resistance of the cereals to alkali injury. 

Extending the above work, W. H. Dore analyzed barley and Bermuda grass 
roots and found no significant differences between the amounts of c^lulose, 
hemicelluloses, and pentosans of these two plants, higher content of 

suberin in Bermuda grabs roots Is thought to possibly account for the remark- 
able resistance of these plants to alkaline salts. 

In continuation of Investigations on the infiuenee of the climatic cemsdex 
tggon the duplication of experiments (E. B. B., 4S, ,p. 522), A. B« .Davis con- 
cedes that the growth efficiency relatidnshlp between Any Psfo culture eolu- 
tione inuy be greatly modified by the various fiactim meAlnir up the climatic 
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complex, and that such modification may be great enough to preTeut the 
duplication of results. 

W. F. Gericke has continued his studies on the growth of wheat in combina- 
tion with single salt solutions and found that wheat would grow to maturity 
when the essential elements were supplied In the form of single salt solutions 
used in rotation, provided the proper salts are used and the proper apportion- 
ment of exposure of the cultures to the various salt solutions is made. The 
order of exposure of the cultures to different single salt solutions is believed 
to have considerable physiological importance, and it is thought that the 
physiological response of the plant to a given salt will be afTectcd by the 
nature of the salt used in a previous exposure. With initial exposure to 
potassium salts, the highest yield of all types was obtained when magnesium 
followed the potassium salt, and the lowest when calcium followed potassium 
salts. With initial exposure to calcium salts, the best yields were obtained 
when potassium salts followed calcium salts, and the lowest wlieir magnesium 
salts were used ft)llowing calcium salts. No great relationship \vas found be- 
tween growth and the order of exposure In reference to the initial exposure to 
magnesium .salts. 

The results obtained from culture solution experiments by Gericke are said 
to show that the relative earliness or lateness of (lifferent vai-ioties of spring 
wheat is markedly affected by the kind of media in which the plants are rooted. 
This indicates that environmental factors, such as the nutrition of plants, 
play u considerable part in influencing the development of certain genetic 
characters used in agronomic descriptions of wheat. 

D. R. Hoagland and D. (\ Oaudron, from exi>eriments on the influence of 
plants on the reaction of culture media, found that numerous single salt 
solutions, especially ammonium salts and sulfates, brought about an increase 
of the acidity of culture solutions. 

In a study of the nitrogen metal>oUsm <»f plants, the same authors found 
from experiments with barley and peas that ammonia nitrogen is present only 
in snmll concentrations In the juices from stems, leave.s, or roots and is 
relatively constant in amount. The concentration of nitrate is generally higlier 
in the roots ami stems than In the leaves. Preliminary experiments are said 
to indicate tliat the concentration of potassium or calcium present in the 
Juices exercises a signlflcant effect upon the reduction of nitrate and upon the 
formation of complex nitrogenous compounds. Amino acids are reported to 
be usually present in considerable concentration, and tl^ey may be increased or 
decreased by various conditions which are subject to control. 

In continuation of previous experiments (K. S. R, 4S, p. 524), A. R. Davis, 
in work with barley in which the plants were grown to maturity In Iloagland's 
solution plus sodium chloride in amounts varying from 500 to 1,000 parts per 
million, found that where the dry weight of the tops was used as a criterion 
of growth, stimulation over the control was greatest in cultures grown during 
the winter months when. lower temperatures and light values prevail. The 
higher temperature and light values during the summer period are believed to 
accelerate the rate of abson)tion of the salt, the toxic qualities thus being 
emphasij»^. 

Hoagland, Davis, and J. C. Martin, studying the fresh water alga (Nitena 
clavata), found that the absorption of various ions wms determined by a 
variety of conditions in the culture medium. Nearly all the inorganic ele- 
ments found in the cell sap were present in dlf*sociated form. Potassium was 
not combined organically nor was it precipitated out, It was found that 
209e5-‘» 8 
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nitrate penetrated more rapidly from a slightly acid solntlon than from an 
alkaline solution, and It is believed that this condition exists in the case of the 
roots of higher plants. 

[Plant nutrition studies at the Citrus Experiment Station] (California 
Sta, Rpt, J92S, pp. 104-107 1 ftffs, S ). — Summaries are given of the results of 
studies by H. S. Reed and A. R. 0. Haas on the effect of sodium and calcium 
salts on the growth and composition of orange trees, the toxic effect of 
chlorides, and the relations of potassium to orange trees. A great Increase in 
the sodium content of the nutrient solution was reflected in the composition of 
the tree as a whole, but the increase in the sodium content was not proportional 
to the increase of that element In the nutrient solution. When potassium was 
omitted from the culture solution, the trees absorbed slightly larger amounts 
of sodium but gave no evidence that the increased amount of sodium' performed 
any of the functions of potassium. The addition of appreciable amounts of 
sodium salts to a culture solution retarded the growth of the trees, manifesting 
Its Influence principally upon the growth of the shoots and rootlets. 

In studies of the effect of calcium on the growth and composition of the 
orange trees, It was found that the amounts present In leaves depend somewhat 
upon their age, the trunk and the roots usually having higher percentages of 
calcium than shoots or rootlets. The ash of leaves from trees grown in soil 
was generally richer In calcium than those grown in a complete nutrient 
solution. The percentage of calcium was found to bear an Inverse relation to 
that of potassium. Trees afforded a supply of calcium salts showed less injury 
from high concentrations of sodium salts, while lack of calcium resulted in 
characteristic Injuries to the foliage, shoots, and rootlets. Tlie effect of a 
lack of calcium salts on leaves was quite marked, and the repeated stopping 
and starting of new growth led to the condition known as multiple buds. In 
the concentrations employed the growth of roots was Influenced more by the 
amount of calcium in solution than by the character of the anion with which 
the calcium cation was combined in the salt used. 

In a study of the toxic effect of chlorides on orange trees, the same authors 
found that large amounts of chlorides caused tipburn, abscission of the leaves, 
and death of young shoots. Sodium chloride was found to restrict the root 
growth under conditions where osmotic influences were eliminated and cause 
the death of old leaves if the concentration was much in excess of 1,000 parts 
per million. Calcium chloride in concentrations up to 8,000 parts per million 
increased the growth of roots and tops, although slight injury w^as caused 
by the higher concentration. It was found that the composition of the ash of 
trees reflected increased concentrations of chlorides in sand or soil cultures. 
Chloride contents as high as 20 per cent of the ash were found In leaves 
severely injured by sodium chloride. Solis which had been irrigated with 
sodium chloride solution until the trees were severely injured were freed from 
the harmful amounts of chlorides by leaching with water and subsequent 
additions of nutrient solution. Saline soil from an orange grove was greatly 
improved for trees by a process of leaching and treatment with nutrient 
solution. 

The authors found that orange trees in sand cultures to which no potassium 
salts were added made a fair growth for about a year and a half. There was 
some tendency for chlorophyll to fade in the leaves, but no premature abscission 
occurred. The sap of the leaves was slightly more acid that that from trees 
in otiier cultures which received potassium salts. Leaves of trees to which 
no calcium salts were supplied were very rich in potassima, and, conversely^ 
those receiving no potassium salts were high in ealdum. Where potasslnm 
salts were withheld the roots and rootlets were the last to be depleted of that 
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particular ion. Leaves from trees receiving no potassium were characteri 2 «d 
by bronze-colored stripes on either side of the midrib, and in advanced stages 
of Injury dead spots occurred in the bronze-colored areas. Prior to leaf fall 
there was sometimes a general destruction of chlorophyll. 

Studies of factors which affect the solubility of iron in nutrient solutions 
showed that ferric tartrate soon becomes converted into insoluble compounds, 
the conversion being more rapid In solutions of higher pH value. The intro- 
duction of carbon dioxide lowered the pH of slightly acid, neutral, or alkaline 
solutions, but did not increase the solubility of the Iron compounds which they 
contain. The addition of certain organic compounds to an alkaline nutrient 
solution was found to increase the amount of soluble iron in that solution. 

In a study of the effect of hydroxyl-ion concentration on walnut rc»ots, the 
authors found that much of the injury shown by Persian walnut trees may 
he due to the effect of the hydroxyl Ions on the nutrient media rather than to 
any direct effect on the plant. Walnut seedlings are said to be very sensitive 
to the lack of calcium, and tlie injury to walnut roots from solutions of high 
hydroxyl-ion concentration Is to be ascribed principally to calcium stnn^ntion 
rather than to the effect of high hydroxyl-ion concentration upon the plant. 

Some relations between the growth and con^position of yonng orange 
trees and the concentration of the nutrient solution employed, H. S. Reed 
and A. R. C. Haas (./oar. Agr, Research [U. S.], 28 {1924). A'o. 5, pp. 277-284, 
pi. 1 ). — The authors defleril)(‘ the effects of different concentrations of the 
nutrient solution upon the growth and composition of j^oung Valencia orange 
trees {CitruH sineitaiH) and seedlings of the African sour orange (C. auran- 
fium). 

Sap was expressed from leaves of orange trees and was found to show 
remarkable constancy in the concentration of solutes and in Il-lon concen- 
tration, although grown in nutrient solutions of differing composition. Orange 
seedlings grown in water cultures, in which the concentration was varied 
from 304 to 3,035 parts per million of solutes, indicated that the most favor- 
able concentration was near 2,200 parts per million. This was also the con- 
centration at which the ratio of transpiration to dry weight was lowest. 

The water-soluble inorganic constituents of the dry matter were usually 
found to l>e greater in the case of trees which received the more concen- 
trated nutrient solutions, exceptions being found in the case of calcium. 
The solubility of the Inorganic constltutents of the dry matter varied con- 
siderably In various parts of the tree, the highest percentage l)eing found in 
the dry matter of tlie leaves and the next highest, with the exception of 
phosphates, in the rootlets. The lowest percentage of soluble materials was 
usually found to occur in the trunk and root. 

Transport of organic substances in plants, H. H. Dixon and N. G. Ball 
{Nature C/^ondon], 109 (1022), No, 2730, pp. 2S6. 237 ). — (Contrary to the state- 
ment that the organic materials (carbohydrates, etc.) manufactured in the 
leaves of plants are transported downward by means of the bast through 
their organs to places of consumption and storage, which belief seems to the 
authors to be based entirely on ringing experiments, the hast appears to them 
to be very unsuitable for carrying out this function. Reasons for this view 
are given. 

The translocation of carbohydrates in the sugar maple, J. Adams {Nature 
[London], 112 {1923), No. 2806, p, 207 ), — Commenting upon the views of Dixon 
(SI. S. 48, p. 480) and of Dixon and Ball as above noted, the author calls 
attention t^o the behavior of the sugar maple, as reported by Jones, Bdson, 
and Morse (H S, R., 15, p. 863). He also cites observations made during 
the spring of 1023 In the botanical garden at Ottawa indicating that, while 
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some points in the metabolism of the maple sap may still be obscure, it Is 
evident that the vessels of the wood are able to carry the sugar solution in 
both directions In the tree trunk, and that the rate of flow Is comparatively 
rapid. 

Carbon dioxide production of plant roots as a factor in the feeding 
power of plants, F. W, Parker {Soil Scl., 17 (1924), No. S, pp. 2B9-247, 
figs. 2). — Four experiments are reported ns to the relation between the carbon 
dioxide production of plant roots and the feeding capability of the plant. 

Oowpeas excreted more carbon dioxide from the roots than did any of the 
other plants, including soy beans, velvet beans, sorghum, buckwheat, and 
cotton. Buckwheat roots gave off very little carbon dioxide. Between these 
lie the other plants, which arc very similar In carbon dioxide production. 
Buckwheat has the greatest feeding power of all here used, while cotton 
ranks second and sorghum lowest. 

No relation was found between carbon dioxide production and the feeding 
power of plants for calcium, magnesium, phosphorus, or potassium in a 
rather poor sandy soil. The removal of carbon dioxide by continuous rapid 
aspiration did not Influence the composition of the plants. Different plants 
absorbed widely different amounts of calcium, magnesium, and phosphorus 
Ijer gram of carbon dioxide excreted from the roots. For each gram of car- 
bon dioxide so excreted, buckwheat absorbed 41.6 mg. of calcium ; sorghum, 
cowpeas, and soy beans absorbed 6, 12.7, and 21.2 mg., respectively. Cowpeas, 
velvet beans, and sorghum grown in sand cultures absorbed different amounts 
of calcium, magnesium, and nitrogen. The legumes contained much higher 
percentages of these elements than did the sorghum. 

••Auximones” and the growth of the green plant, N. A, Ct.ark and B. M. 
Bollxr (Soil Sci., 17 (1924) t 9, pp. 19S’~198f figs. 5). — The data here pre- 
sented have been essentially noted from another soiirc*e (K. S. R., 61, p. 609). 

3^he presence of urease in the nodules on the roots of legnminous 
plants, E. A. Werner (Nature [London^, 112 (1923), No. 2806, p. 202). — Experi- 
ments carried on by the present author and J. V. Collins in Trinity College, 
Dublin, have proved the presence of urease in various leguminous plants, 
extending the work of Takeuchi (E. S. R., 22, p. 133) by reporting briefly the 
presence regularly of urease in the root nodules of all legumes examined, 
including TrifoUum procumbens, T. pratense, T. repens, Vida sativa, Medioago 
sativa, Galega officinalis, various lupines, and the garden pea. 

From these observations It is concluded that the nodules on the roots of 
leguminous plants possess an additional function to the one which they have 
been known to perform since Hellrlegers discovery. While urease was not 
found In any roots devoid of nodules, clear evidence was obtained of its pres- 
ence in the cylindrical tuberous growths developed from the rootstock of 
Rcmu/nculus ficaria. This is the only case so far In which the enzyme has been 
detected in the adjunct of a root outside ti|e leguminous plants. 

A comparative study of sand and solution cultures of Marquis wheat, 
A. L. Bakkb and L, W. Erdman (Amer. Jour. Bot., 10 (1923), No. 1, pp. 18-31, 
fig. 1). — ^The present study, in which a comparison is made of the growth of 
Marquis wheat in sand and solution cultures, represents one of several experi- 
ments involving solution III of the National Research Council series which are 
now in progress In the plant physiology laboratory at Iowa State College. The 
object was to determine the best proportion of the three salts KNOs, Ca(H»P04)t, 
and MgSOi for the growth of wheat, and also to compare the san^ and water 
culture methods with respect to transpiration, total weight of to^ and roots, 
and the reaction of the media as determined by means ot the hydrogen elec- 
troda The plan of the experiment was in all essential d^ils the same as that 
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recommended bj: the special committee of the National Research Oouncil on 
salt requirements of agricultural plants. 

** The solutions producing the maximum yield of tops for the sand and water 
cultures showed marked variations in salt proportions. The *best* water-cul- 
ture solution (R2S1) was characterized by having two-eighths of its total 
osmotic concentration derived from KNOs» one-eighth from Ca(HiP04)9, and 
five-eighths from MgSO«. The ‘best* sand-culture solution (B3S3) had three- 
eighths of its total osmotic concentration due to KNO», three-eighths to 
Ca(HsP04)2, and two-eighths to MgS04. The high-yielding water culture R2S1 
was far superior to that in Shive’s R5C2 solution. The high-yielding sand 
culture also gave much greater production than the control solution. 

** The largest amount of absorption and the maximum green and dry weight 
of tops favored the water cultures. The greatest root development was ob- 
tained from the sand cultures. In general those cultures having the greatest 
transpiration for the entire growth period also showed the greatest dry weight 
of tops and of roots. 

“ The reaction of the medium In which the plants were grown changed from 
an average acidity of pH 3.75 before growing the wheat cultures to an average 
acidity of pH 5.94 for the water cultures and to p^ 6.66 for the sand cultures 
after growing the plants for one S^/^-day i>eriod. No correlation could be shown 
between the total yield of cultures and their corresponding H-ion concentration 
values.** 

A gradient of permeability to iodine in wheat seed coats, H. Biiaun 
(Jour. Agr. Renearch [V, 28 (J924), No, 3, pp. 225, 226). — A preliminary 

account is given of experiments carried on by the author to determine the 
relation of semlpermeable seed coats to the entrance of toxic solutes. There 
was found to be very little spread of iodine under the seed coats from the 
embryo end eitl»er laterally or in a distal direction, and this was true for all 
other parts of the seed. The entrance of Iodine w'as found to take place over 
tlie entire surface of the grain radially but not uniformly. Tlie apparent lat- 
eral and distal spread from the embryo end is considered to l>e due to the 
existence of a gradient of permeability to iodine In the seed coats, which 
permeability is greatest near the embryo end, diminishes to a minimum near 
the distal end, and again increases slightly. 

^ GENETICS 

Klectrical mutations in botanical species and iniieritance in hybridiza- 
tiout A. PiBbVANO (ZfU Mutazione Eletfrica delle Specie Botaniche e la Die- 
dplina dell* Ereditd nelV Ibridazione. Milan: IJlrieo HoepU, 1922, pp. /X-f MS, 
pi«. S8, figs. 26). — lonolization is the general name given to the procedures and 
processes claimed to result in modification, by such means as electromagnetism, 
ultraviolet exposure, X-ray, and radioactive emanations, in ctirtain plants sub- 
jected thereto, such as Cuourbita pepo and Althea rosea. These mutations are 
claimed to be transmitted hereditarily. 

Rlectrogenetics [tran$. title], A. Raoionikei and A. MjsnjNissiKR (Rev. Hort. 
[PaH«3, 95 (192S), No. 16, p. 354) • — ^l^bese two authors offer comment separately 
regarding the contribution by Pirdvano above noted. 

The part played by heredity in plants: Rlectrogenetics [trans. tiUe], 
A. PiRdvANo (Rev. Uott. [Paris], 95 (1923), No. 21, pp. 459-4^8, figs. 9).— 
Farther ^liscus^on is offered regarding the publication above noted and com- 
ments thereon. 

Ctoaetiee (OaUfixmia Sia. Rpt. 1923, pp. 145-147, fig. Jf).— Genetic studies of 
Crepis have bemi continimd by F. B. Babcock and others. Approximately one- 
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third of the known species of this genus are now being grown fox genetic, 
cytological, and taxonomic studies. Additional data are presented on inherit* 
ance studies of C, capillaris. J. L. Collins is reported to haire made four addi- 
tional species crosses, which are being grown for further study. 

Heterosis and dominance of size factors in Kaphanns, H. B. Fbost 
{Qeneiics, 8 {1923) , No. 2, pp. 116-1S3, figs. 10). — “ In 1014 a study of heredity 
in Raphanus was started, employing both ordinary cultivated varieties of 
radish and wild forms often showing characters of R. raphanistrum. The in- 
heritance of color characters has been mainly considered, but certain results 
bearing on the problem of ‘hybrid vigor,* obtained 8omew}iat incidentally, 
seem to deserve special presentation. The present paper, therefore, gives 
numerical data and general observations relating to the relative vigor of 
selfed lines and crosses; observations on self -sterility and natural crossing; 
and evidence indicating the presence of biologically unfavorable recessive 
genes in the material. Evidence bearing on the behavior of several identified 
genes, two of them showing linkage, is given largely l>ecause of its Intrinsic 
genetic interest, but it is included in this paper because of its bearing on 
heterosis. . . . 

“Certain Raphanus races, both wild and cultivated, proved to be highly 
heterozygous. Much self-sterility was evidently presented, especially in wild 
races showing characters of li. raphanUirum. Selling for two generations Iso- 
lated markedly different lines, homozygous for certain genes. The selfed lines 
were often markedly deficient in vigor. Crosses between such lines were very 
vigorous ; they very commonly exceeded the larger selfed race in the size 
characters studied, and usually at least approached the earlier race in time of 
flowering. In the Fa generation, extensive segregation and recofnbination 
occurred, with increase of variability and evidently decrease of average size. 
One case of linkage, Involving color and size genes, was found. Certain 
results obtained tend to support the ‘dominant-factor* interpretation of 
heterosis.** 

Inheritance in barley. — I, The lateral florets and the rachilla, F. L. 
Engledow {Jour. Genetics, 10 {1920), No. 2, pp. figs. 5). — Genetic study 

of hybrids between varieties of barley indicated that one factor governs the 
type of hairs on the rachilla, bristly being dominant to smooth. It was thought 
possible that the same factor also governs the type of hair in the glume, 
rachis segment, and lodicule. The several forms of lateral floret in Hordeum 
sativum here described appeared to have simple Mendellan modes of inhefi- 
tance, and seemed to afford an example of multiple allelomorphism. Com- 
ment is made upon the views presented by Blaringhem (E. S. R., 43, p. 032) 
conceiving the results of certain crosses between 6-row and 2-row barleys. 

Inheritance in barley. — 11, The awv and the lateral floret, F. L. Engledow 
{Jour. Agr. 8ci. [England), 11 {1921), No. 2, pp. 159-196, pi. 1, figs, 5). — Results 
derived from a series of crosses of various awned barleys with Hordeum 
distichum inerme are described. The experimental evidence led to the general 
conclusion that the presence of a full-length awn Is due to the homozygous 
presence In the plant of one factor, while the intermediate or half-awn corre- 
siionds to the heterozygous presence of the factor and the absence of the awn 
to the absence of the factor. Although unifactorial inheritance seemed quite 
probable, further investigation upon awn inheritance involving studies of 
physiological anatomy is suggested. 

Observation on the hybrid progeny of tiie crosses of H. hemax^hum, H. 
intermedium, H. distichum, and H. deoipiens with inerme showed Hiat ** fer- 
tility ** of the lateral floret segregates on a 1 : 2 : 1 basla , In M. hcstastichum 
crosses it is Inseparable from “full awn ** whereas In H, intermedium crosses 
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this is not the case. Relativ^y long glumes are Inseparable from awnlessness 
and conversely, while, finally, dense>rachis is similarly inseparable from a 
large outer palea floret). Fluctuation of the awn and the lateral 

floret was very pronounced in some cases. It seemed possible that in conse- 
quence multifactorial Inheritance might be suspected where actually only one 
factor was concerned. Thus in one cross the Fa evidence warranted the postu* 
iation of three factors, one an inhibitor, whereas from the F» unifactorial 
inheritance was established. 

Inheritance in barley. — 111, The awn and lateral floret (contd.) : Fluc- 
tuation, a linkage, multiple allelomorphs, F. L. Enqijcdow {Jour, Qenetics, 
J4 (1924), No, i, pp, 49-87, figs, 8), — Continued investigations along the above 
lines involved further study of the fluctuation of the barley awn and lateral 
floret ; observations on the fluctuation of spike-width ; and descriptions of an 
awn-lateral floret linkage and of a case of vicinlsm in barley. The genetic 
relationships of the awn and the lateral floret in the main groups of Hordeum 
sativum and multiple allelomorphism in H, sativum are discussed in some 
detail. The multiple allelomorphism believed at flrst to be a simple phenome- 
non appears from later evidence to be complex. 

Methods of corn breeding, H. K. Mayks and L., Axexander {Minnesota Bta, 
BvX. 210 (1924), pp- 22, figs, 6). — ^The comparative value of different methods 
of seed selection as applied to an adapted variety of corn. Rustler White Dent, 
and the merits of F, hybrids between standard varieties are set forth, together 
with a brief review of corn improvement studies and suggestions for the farmer 
who produces his own seed. 

The use of Fi seed obtained by crossing the remnants of higher yielding ears 
of the ear-to-row tests gave slightly better yields than selection in perfect stand 
hills and from vigorous stalks. However, the yields obtained from seed selected 
from an increase plat planted with such Fi seed were slightly lower than those 
from selection in perfect stand hills. Selection for score-card type of ear 
resulted in a slightly reduced yield, even though the plants were first selected 
on a yield basis from perfect stand hills. As regards yielding ability, seed 
selected at husking did not differ essentially from seed chosen from vigorous 
stalks in perfect stand hills, nor did seed selected during seed corn week 
differ notably, whether stored immediately or cured in the shock before storing. 
The ear-to-row plan seems to be of slight value from the farmer’s standpoint, 
and its continuous use appears undesirable under any clrcumstancea An 
adapted variety of corn can apparently be kept in a constant state of improve- 
ment by selection on the basis of vigor vrithout close selection for score-card 
ear type. 

The only type of Fi varietal cross proving of much value was the hybrid 
between an early flint and a later dent (K. S. R., 45, p. (533), which appeared 
of promise for nortliern Minnesota, If selection to ear type is not closely fol- 
lowed, it is concludecl that the use of Ft crosses between standard varieties 
will not lead to a material, increase in yield. 

A primitive sporophyte in maize, W. H. EYsnfia {Amer, Jour, Bot,, 11 
(1924) f ^9. J, pp, 7-l4t flg^> S), — ^Embryos of corn normally become dormant in 
the seed stage, remaining so until favorable growth conditions are provided. 
Kernels with embryos which did not become dormant in the seed stage, but 
continued to grow as long as enough moisture was available, were found scat- 
tered over the surface of ears of corn grown in the summer of 1921 at the 
Missouri Blxperlment Station. This characteristic of growth was termed 
** primitive sporophyte^* because of its resemblance to the sporophytes of 
more primitive plants. Primitive sporophyte was found to be inherited as a 
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Simple Mendelian recessive. Its factor appeared to be closely linked with 
factors for pale yellow endosperm and albino seedling. 

A second factor for primitive sporophyte in maize, W H. Eysteb (Amer, 
Nat, 58 (1924), €58, pp, 436-439). — The present reaper is concerned with 

continuously growing sporophytes occurring in a strain of maize quite distinct 
from that in which were found the sprouted kernels described above. Inter- 
crosses showed that the sprouted kernels in the two strains are due to dis- 
tinct factors called primitivei and primitive*, respectively, with the factorial 
symbols pnh. and pm*. 

A hybrid between different species of cotton, T. H. Kearney (Jour. 
Heredity, 15 (1924), No. 7, pp. 309-320, figs. 11). — The more important aspects 
of hybrids between Egyptian and upland cotton (E. S. R., 50, p. 24 > are re- 
viewed, with emphasis on the profound modification of the whole organism 
resulting from so wide a cross. 

Inheritance of the colour pattern of King Edward potato, E. J. Collins 
(Jour. Genetics, 14 (1924), ^ 0 . 2, pp. 201, 202). — ^The progenies of the King 
Edward potato (splaslied with pink In and around tlie eyes) crossed with 
Majestic (regarded as a homozygous recessive white) gave results suggesting 
that the parti-colored pattern typical of King Edward der>ends on a definite 
factor, existing in the variety in a heterozygous condition. If obtainable in a 
homozygous state it should breed true, behave as a dominant to the recessive 
white, and be recessive to full color. 

Seed progeny of a potato with faintly coloured tubers, .7. P. KrxLY (Jour. 
Genetics, 14 (1924), No. 2, pp. 197-199). — The inheritance of tuber color in the 
seed progeny of self -pollinated Red McCormick potatoes and of hybrids between 
Red McCormick and cream tuber varieties of the Rural group of potatoes is 
discussed briefly. 

Inbreeding grain sorghum, A. B. Conner and R. E. Ivarpeb (Jour. Heredity, 
15 (1924), No. 7, pp. 299-302, figs. 2).- -Inheritance studlqs with strains of 
Blackliull kaflr (E. S. R,, 45, p, 585) isolated at the Lubbock, Texas, Substation, 
by inbreeding for single characters for six and seven generations gave evidence 
that inbreeding in kaflr fixes individuality by the isolation of homozygous 
forms. The results of inbreeding may be good or bad, depending upon the 
hereditary characteristics of homozygous forms. Inbreeding has not caused a 
reduction or Increase in the size of the head or in productivity, excei>t In so 
far as it has isolated subvarieties differing from the parent family, 

FIELD CKOPS 

[Field crops experiments in California] (California Sta. Hpt. 1923, pp. 
57-63, 64, 65-68, 70-74, 151-153, figs. 12).— In further trials (E. S. R., 48, 
p. 526) , G. W. Hendry found White Yolo to yield more grain and less stover than 
Dwarf milo when grown without irrigation at Davis. Examination of the soil 
to a depth of 4 ft. following harvest revealed to Hendry and J. P. Conrad a 
higher residual moisture content upon plats which had produced White Yolo 
than on ^hose which had produced Dwarf mllo. J. W, Gilmore found the total 
height range of uiiirrigated White Yolo to be 23 in. and of Dwarf mllo 54 in., 
with 90.3 and 70.5 per cent, respectively, of the heads standing between 40 and 
50 In. above ground. In comparative trials on farms mllo yielded highest on 
moist soils and under irrigation, while Yolo excelled upon upland soils without 
irrigation. The Dwarf miles and feterita were the best grain producers In ex- 
periments in Imperial Valley conducted by W. W. Mackie and L, G. Goar, but 
the leading Dwarf mllos lodged very badly. White Yolo stood erect but was in- 
ferior to the Dwarf milos in yield. The most productive iq^cing for Dwarf 
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mllo on the hard soils of Imx>erlal Valley appeared to provide for plants 6 in. 
apart in 4.5-ft. rows, and July 15 was the most favorable date of seeding. 

Onas with 81.9 bu., Little Club with 78.2, Oudebaard vrUh 71.6, Defiance 
with 70.9, and Early Baart with 70.6 bu. gave the maximum acre yields in rep- 
licated plat tests with wheat varieties by Gilmore, V. H. Florell, and Hendry, 
and Federation led the nursery-grown Australian wheat varieties. In milling 
and baking tests with the plat-grown wheat varieties in the experimental mill 
of the Bureau of Agricultural Economics, D. S. D. A., Onas, Marquis, and Bobs 
showed the highest loaf volume, and Sunset, Quality, and Bobs had the highest 
protein content. Bobs, Quality, Kharkof, and Marquis produced the most flour. 
All varieties were of comparatively good quality except Sonora, which had a low 
color score on account of smut 

Trebi, Arequipa, and Club Mariout were the highest yielding barley varieties 
in plat tests, and California Mariout, Peru, and Trebi led the barleys compared 
in nursery rowa Guysa, the best oats variety, produced 113 bu. per acre. Of 
several oats varieties highly resistant to stem rust Mackle reports that only two 
strains of Richland offer promise for California conditions. The high yields 
of soft corn varieties in tests by J. F. Duggar and Florell suggest the desirability 
of improving varieties of this type. 

The culture of tobacco for nicotine extraction by Hendry, breeding work with 
Yolo and wheat by Gilmore, Florell, and Hendry, and variety tests with cotton 
are noted,’ in addition to brief accounts of the behavior and adaptation of 
Mariofut, Glul) Mariout, Tennessee Winter, and Pour Thousand barleys, Burt 
oats, and Federtitlon, Bunyip, and Onas wheats. 

The merits of promising legumes and grasses studied by P. B. Kennedy are 
described briefly. Cowpeas produced the most green material and the most 
seed wlien planted May 2 and May 15, respectively, and in rows 24 or 30 in. 
apart in tests by Kenneciy, B. A, Madson, and J. A. Denny at Kearney Park. 
Mungo beans made the most green material in the closer spacing and the most 
seed in 36-in. rows. Experiments by Kennedy, Mackie, and Goar showed 
berseem clover to have a wide adaptation and to be tolerant to frosts, alkali, 
and to a comparatively high water table. Trials at Meloland by Mackie and 
G(»ar suggest seeding about 15 lbs. per acre around SeptemlH‘r 1 and irrigating 
not oftener than once per month. Kennedy and L. Mnh have identified six 
species of Echinochloa occurring in California. The following species and 
varieties of wild oats have been identified by Kennedy and Florell ; Slender 
wild oats (Avena harhnta)^ common wild oats (A. fatua), smooth common wild 
oats (A. fntua glahrata)^ animated wild oats (A. fiteriJiH), and large-seeded ani- 
mated wild oats (A. stcHlift macrocarpa) . A. harhaia and A. fatua are the most 
and §lK»ut eciually jdmndant in the State, slender wild oats extending into less 
fertile soils than the common wild oats. Both species are to be regarded as 
valuable range crops. 

Alfalfa yields increased slightly with each G in. of water applied at Delhi by 
M. R. Huberty and F. Dnvl.s, the largest yield being made with 42 in. Thirty- 
six in. of water applied in' 6-in. depths produced more alfalfa hay than when 
applied in 3-, 4-, and 12-ln. depths. In tests at Davis conducted by S, H. 
Beckett, H. A. Wadsworth, and Davis during 1922 the largest acre yields and 
the most favorable irrigation treatments w^ere as follows: Sudan grass, 8.07 
tons with 4 irrigsitlons aggregating 13.53 in. in depth ; Dw^arf mllo, 2.87 tons 
of grain with 4 irrigations aggregating 13.55 In.: cowpeas, 1,115 lbs. of peas 
with 3 Irrigations aggregating 16.63 in. ; corn, 8.S5 tons of silage with 3 irri- 
gations aggregating 11.31 In.; and Honey sorgo, 28.17 tons of silage with 4 
Irrigations aggregating 17.14 in. Hemp responded very definitely to thorough 
irrigation. 

20965 — 
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[Field crops work in Uganda in 1922 and 1028], S. Simpson, L. Hew- 
ETT, ET AL. {Uganda Dept, Agr. Ann, Rpta, 1922, pp, U, 19-^1, 2S, 25, 26; 192S, 
pp, 4-7, 9, 26), — The progress of experiments similar to those noted earlier 
(B, S. R., 48, p. 630) is reported. 

A report by the Imperial Institute on hay of Hyparrhenia rufa from Uganda 
showed this hay to be very similar in composition to hay from the same species 
in Brazil, but that it contains less protein and more crude fiber than young 
elephant grass. Hay from IT, rufa contained no alkaloids or cyanogenetic 
glucosides. H, rufa, one of the principal fodder plants in central Brazil, is 
highly esteemed for fattening and as a maintenance ration, although not 
favorable to milk production. Cutting the plant for hay at a height of 2 to 
3 ft. is Indicated for best results. 

Emmer and spelt, J. H. Martin and C. E. Leiqhty (17. 8, Dept, Agr„ Farmr 
ers* Bui. 1429 (1924), PP- figs, 7), — ^The history, distribution, adaptation, 

varieties, and uses of emmer and spelt are discussed briefly, and cultural, 
harvesting, and threshing practices are outlined. Experiments with these 
crops and elnkorn have been detailed elsewhere (E. S. R., 51, p. 435). 

The influence of sulfur as a fertilizer on barley [trans. title], W. Windisch 
(Wchnachr. Brau„ 41 (1924), No, 15, pp, 71, 7g) .—Application of flowers of 
sulfur to barley resulted In a grain with a considerably increased protein 
content, increases of from 1.33 to 4.3 per ccmt being observed. The barley 
produced on soil treated with sulfur was said to have been quite immune to 
the attacks of grain weevil. 

The germination of cottonseed, E. H. Toole and P. U. Drummond {Jour, 
Agr. Research [U. 8,], 28 (1924), No. S, pp, 285-292, pis. 2).— Investigation of 
the very variable and often unaccountably low results obtained In germination 
tests of cotton.seed, especially seed from Texas, revealed the existence in 
cottonseed of strong samples with a large percentage of the seeds germinating 
well under a wide range of conditions; samples containing many dead or w^eak 
seeds which always fail to produce healthy seedlings ; and ** sensitive ” samples, 
in which a large percentage of the seeds are viable and can produce seedlings, 
although the seeds tend to die under unfavorable germlnatioii conditions. The 
mold and decay seen when sensitive samples are germinated by the standard 
method were not due to contamination of the substratum or of the germlnator, 
nor did the excessive molding depend on the temperature of germination. 
Sensitive samples did not appear to be the result of heating In storage. 

It was found tliat the live seed In the sensitive samples could be determined 
by testing the seeds In .soil with controlled moisture content and temperatures; 
often by soil tests In the greenhouse ; by tests in sphagnum moss ; to some ex- 
tent by presoaking the seeds; by surface sterilizing the seeds; and by simply 
wetting the fuzz of the seeds before putting them to germinate. Field studies 
with samples of Done Star and Mebane seed showed that on the whole, the 
sensitive samples were not so poor as would be indicated by the standard 
test, being capable of producing a good stand of plants with favorable field 
conditions. On the other hand, they were not so valuable as the strong samples, 
as would be indicated by the prewetting method test, being decidedly less able 
to withstand extremes of temperature or of moisture. 

Although retaining its vitality longer during storage, very dry cottonseed 
will not germinate as promptly or vigorously when planted as seed with 
higher moisture content (about 12 per cent). If cottonseed is excessively dry 
at planting time, it is suggested that germination can be advanced by artlfi 
dally raising the moisture content of the seed by prewetting 6r presoaking 
before planting in the field. 
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The salt content of cotton flbor, T. H. Kearney and C. S. Scofield {Jour, 
Agr, Research [U, 28 {1924), No, 5, pp. 293-295). — Determinations of the 

water-soluble salts and ash in samples of cotton fiber indicated tliat, as grown 
on similar soil in Arizona, tlie salt content of the fiber of Pima cotton is not 
appreciably higher than that of Sea Island and upland cottons. Nor do Sea 
Island and upland cottons grown on irrigated land in Arizona contain appre- 
ciably more salt than lint of the same varieties grown in South Carolina. 
Somewliat more salt was observed in fil>er of Pima cotton from a very salty 
field than in Pima fiber from good soil. Pima fiber that had been exposed to 
dust did not have a higher salt content than Pima fiber from unopened bolls. 
On the average, 85 i>er cent of the total salts and ash in cotton fiber appear 
to be water-soluble material, while 67 per cent is nonvolatile material. 

The hygroscopiclty of the salts present in unwashed Pima filler seemed to 
be practically negligible, and the fiber produced by plants growing in saline 
soil had no higher capacity for hygroscoidc absorption of moisture than the 
fil>er produced by plants growing in nonsaline soil. The difficulties said to 
be encountered in spinning Pima cotton under certain conditions of the 
atmosphere are not held attributable to the salt content of the fiber. 

Markton, an oat variety immune from cov<?red smut, T. R. Stanton, 
D. E. Stephens, and E. F. Gaines (IL aS. Dept. Apr., Dept. Circ. 324 {1924), 
PP- !)• — Markton oats, recently found to be inmuiiie from covered smut 

at Pullman, Wash., by the Washington Experiment Station, was selected from 
an unnamed variety of oats, C. I. No. 857, at the Sherman County Branch 
Station, Moro, Greg., in 11)11. The original unnamed oats w’as obtained at the 
Louisiana Purchase Exposition in 1904 from a sample said to have come from 
Dede Agatch, Turke 3 ^ 

Markton, wddeh seems to he the first variety of common oats with yellowish 
white kernels and high yielding power and immune from covered smut, has 
been the highest yielding variety at Moro, Oreg.. and at Pullman and Water- 
ville, Wash., during the periods in wldch it has been compared. Excellent 
yields have been obtained from Markton at Moccasin, .Mont., and from the 
original variety, C. I. No. 357, at Newell, S. Dak. Tf Markton does not prove 
superior for commercial purposes, the authors think that it should still be 
valuable for use in crossing to produce other smut-immune varieties. 

Potato investigations at the North Central Experiment Station, 10X4— 
loss, O. I. Reugh {Minnesota Sta. linl. 212 (1924), PP- *5^58, ftps. 29). — Experi- 
ments with potatoes during the period indicated were concerned with varieties, 
improvement work, fertilizer treatment, cultural methods, and field practices. 
The progress of these studies has been noted (E. S. R., 50, p. 133). 

Green Mountain, Irish Cobbler, BUss Triumph, Burbank Russet, and Rural 
Russet were outstanding among the varieties. Immature seed gave as good 
results ns mature seed, and seed grown on peat land equaled that grown on 
mineral soil. The yield varied directly with the size of the sets, and whole 
tubers outyielded either halves or quarters. The results suggest planting 
relatively large pieces when seed is low in price. The fact that plants adjacent 
to missing hills made up only about 12 per cent of the loss showed the 
importance of a uniform and full stand. 

Continued cropping without renewing soil fertility soon reduced the yield to 
a point where the crop was growm at a loss. In fertilizer tests, a nitrogen fer- 
tilizer applied alone for potatoes was not profitable, and phosphates alone were 
used at a decided loss. Potassium was profitable In every case, whether ap- 
plied alone or in combination with nitrogen and phosphoric acid. Mixed fer- 
tilizers produced a profitable increase when they containeci a liberal amount of 
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potassium. The increased yield from applications of peat did not cover the 
cost 

Applications of stable manure were always profitable, the largest increases 
in the crop from each ton applied accruing from a light acre application. How- 
ever, the acre yield Increased as the quantity of manure applied was Increased, 
but at a lower rate. Where 6, 10, and 20 tons of manure per acre had been 
applied each third year for nine years, the potato yield for 1928 was increased 
38.9 bu., 13.3, and 10.9 bu., respectively, for each ton added. The growing cost 
was 69 cts. per bu. of marketable tubers when grown unmanured, 30.5 cts. with 
5 tons of manure per acre, 27.5 cts. with 10 tons, and 22.5 cts. with 20 tons. 
Discussion of stable manure and the conservation and use of the plant nutrients 
therein by proper handling is appended. 

Size of potato sets: Comparisons of whole andi cat seed, W. Stuabt. 
P. M. Lombard, M. C. Vosbury. G. Cordeu, W. C. Edmitndson, C. P. Clark, and 
G. W. Dewey (f/. 8f. Dept. Agr. Bui. 1248 {1924), pp- 44, hgs. 12). — compre- 
hensive review of experiments on the Influence of the size of the potato set or 
seed piece upon the resultant crop, carried on during more than a century, sug- 
gested that much of the data presented is inconclusive. Much appeared to 
depend upon the experimental procedure whether whole or cut sets gave the 
most profitable yield. The successful determination of the most profitable size 
of set and whether it should be planted whole or cut seem to involve primarily 
a careful study of the proper spacing for each size of set in order to obtain 
the maximum yield. 

Departmental studies at the Virginia Truck Experiment Station; Caribou 
and F^resque Isle, Me.; Greeley, Colo. (B. S. R., 45, pp. 39, 684) ; and Jerome, 
Idaho, covering several years showed rather conflicting results, so far as the 
yield of primes, or marketable potatoes, was concerned. Seasonal conditions 
appeared to have a very definite influence u^n yield, particularly with respect 
to the size of the tubers. Abundance of moisture and plant food throughout 
the growing season insures a mtiximum crop from whole and large sized cut 
sets, whereas lack of these favors medium sized cut sets, because fewer and 
consequently better tubers are produced. 

A definite relation is to be noted between the size of tlie set used and the num- 
ber of stems and tubers produced to the set. A study of stem-frequency correla- 
tion showed that with whole seed the stem-frequency shifts from three stems 
in tlie case of 2-oz. sets to seven stems in the case of 6-oz. sets. Halved seed 
shifts from two stems to four stems. With quartered sets on the other hand, 
whether from 3-, 4-, 5-, or 6-oz. tubers, the greatest stem-frequency was in the 
two-stem group in the Presque Isle data. In the Virginia data whole sets 
shift from three to. five stems, halved sets from two to three stems, and 
quartered sets from one to two stems. 

A list of 105 references to literature cited is appended. 

Handling rough rice to produce high grades, W. D. Smith {U. 8, Dept. 
Agr., Farmers* Bui. 1420 {1924), pp. figs. 19). — The classes and grades 

of rough rice are defined, with comments on the means of handling the crop 
to avoid common defects of rough rice. These defects, which include red rice, 
weed seeds, other grains, small mud lumps, gravel, stones, other foreign ma- 
terial, thresher-broken kernels, damaged kernels, heat damaged grains, a high 
moisture content, and a low test weight per bushel, may be reduced or elimi- 
nated by the use of better seed, by l>etter cultural m^ethods, by harvesting the 
crop at the proper stage of maturity, by improved methods of shocking and 
threshing, by cleaning the threshed rice, and by providing suitable storage 
facilities for the threshed grain. 
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Sorghum experiments on the Great Plains, H. N. Vinaix, R. E. Getty, 
and A, B. Cbon (I/. S, Dept Agr. Bui. 1260 (1924), pp. 88, figs. 25).— Varietal 
and cultural experiments witli sorghum, carried on principally in the southern 
half of the Great Plains in cooperation with the State experiment stations of 
the region, are assembled with discussion of the climatic features, soils, and 
native Vegetation of the sorghum belt, and descriptions of experimental meth- 
ods employed, and of sorghum groups and varieties. See also earlier notes 
(B. S. R., 46, p. 32; 46, p. 036 ; 49, p. 827). 

Experimental results and the experiences of farmers indicate that the sorgos 
are superior to the grain sorghums whenever forage alone is desired. Well- 
adapted varieties of sorgo have excelled the best varieties of grain sorghum in 
yields of hay, fodder, and silage in every part of the Great Plains and in 
other sections where sorghums are grown. Sorgo hay and fodder are con- 
sidered of better quality, or at least more palatable, than the hay and fodder of 
grain sorghums, and recent feeding tests showed but little difference in the 
feeding value of the silages. None of the sorghums are reliable grain producers 
in the northern Great Plains. While corn, millet, and the small grains are pref- 
erable to sorghum for forage in North Dakota and Montana, the early sorgo 
varieties make higher yields of fodder than these crops in South Dakota and 
yield equally as high in northeastern Wyoming. 

The i)rlncipal factors determining the best date to seed sorghums include 
soil conditions, the available growing season, varietal characteristics, and the 
purpose for which the crop is grown. Ile.sults of date of seeding experiments 
from eight substations hardly warrant seeding before the soil is warm, moist, 
and clean, and danger of soil blowing is past. The available time for seeding 
extends roughly from the average date of the last killing frost in spring to 
within 90 or 100 days of the average date of the first killing frost in the fall, 
allowing a maximum i>eriod of 00 days in northern Kansos and about 120 days 
at the southernmost stations. Irrespective of l(K.‘alify, the miixiinum forage 
yields are obtained from varieties best using the entire available growing sea- 
son. In the South, where Sumac sorgo is grown, the favorable seeding i)eriod 
may be from May 1 to June 15, with somewhat larger forage yields but less 
grain from seediugs between June 1 and 15. The best period for seeding from 
southern Kansas to central Nebraska is between May 15 and June 1 and north 
of this region during the first w'eek of June. 

Rather extensive rate of seeding experiments at Hays, Kans., and Chilli- 
cotlie and Amarillo, Tex., indicate that a 4-in. row space is best for forage 
purposes, and 8- to 12-in. space for grain yields. However, the row space and 
the space between the rows api>ear to be factors of less importance than the 
choice of varieties. Results at Hays and OhilUcothe indicate that larger yields 
may be expected from rows spaced the ordinary distance rather than 80 in. 
apart. Comparison of field and laboratory germination at Amarillo suggested 
that, on the average, In field seediugs about half the germination obtained in 
laboratory tests should, be exi>ected. A rate of from 30 to 45 lbs. per acre, 
according to the size and quality of the seed, seems desirable for close-drilled 
seediugs of sorgo in that part of the sorghum belt averaging less than 25 in. 
rainfall annually. In more humid areas higher rates, usually from 1 to 2 bii. 
per acre, are preferred. 

Close-drilled seedings of Red Amber sorgo were cut at Hays before heading, 
when partially headed, from bloom to dough, and when seed were ripe. The 
data showed that the yields ordinarily increase with the length of the grow- 
ing season. The quality of the hay from the second and third stages appeared 
best, and all factors considered, cutting at the third stage of maturity or a 
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little later is probably the most practicable for farm purposes. Analyses of 
the hay from the different cuttings showed a definite increase in the percentage 
of nitrogen«free extract as the sorghum approached maturity, and a cor- 
responding though less pronounced decrease in the percentage of all the other 
principal food elements. In everything except protein and crude 9ber the 
yields were largest from the fourth stage of maturity, and a deficiency in 
crude fiber is usually considered an advantage. 

[Cutting back cane not profitable], J. A. VEamcr {Hawaii. Planters* Rec., B8 
(1924), No. 2, pp. 264-267; ahs. in Facta About Sugar, IS (1924), No. 24, p. 
667 ). — Field tests in Hawaii indicated that the practice of cutting back sugar 
cane in July which was planted or ratooned in March, Ai>rll, or May, for the 
purpose of preventing tassellng later on, not only reduces the production of 
cane and of sugar but is more costly than not cutting back. 

liOBS of sugar due to burning cane before cutting, J. P. Fbank 
Hawaii. Sugar Technol. Rpts., 1 (1922); ahs. in Internatl. Sugar Jour., 25 
(1926), No. 297, p. 494 )- — When cane is burned before cutting, a sticky sub- 
stance is found on the stalks, the amount of wliich varies with the intensity 
of the heat, being greatest when the cane is unstripi)ed and the trash dry. 
This so-called “ sweating *’ was examined at the Onornea Sugar Company of 
Hawaii and proved to be concentrated juice. If the cane Is sent to the mill in 
flumes, the sweating is entirely dissolved in the water, making another source 
of loss in addition to the sucrose lost by deterioration between the time of 
cutting and milling. Sucrose In the sweating per 100 i)arts of sucrose in the 
cane amounted in unstripped cane with light fire and wet trash to 0.81, light 
burning 0.96, wet trash 1.18, normal fire 2.35, and hot fire 6.08 and 7.46; and 
in stripped cane with light fire 0.79 and hot fire 2.43. 

Belation of yield of wheat to length of period of growth (Oalifot'nia Sta. 
Rpt. 1923, p. 166). — W. F. Gericke found a correlation to exist between the 
grain yield and the relative earliness of different varieties of spring wheat 
when grown in a medium markedly deficient in nutrients- Of ten different 
varieties ranging from very early to very late, the largest yield was produced 
by the variety maturing first and the lowest yield by that maturing last, with 
the intervening values generally corresponding* to the relative earliness of the 
variety. This correlation was not observed when the varieties were grown in 
media well supplied with nutrients. 

[Studies ou factors influencing protein content of wheat] {California 
Sta. Rpt. 1923, pp. 166, 167 ). — Ten different varieties of spring wheat ranging 
from very early to very late, planted by W. F. Gericke in a soil of a moderate 
fertility, and treated with sodium nitrate at different stages of growth, were 
grown to maturity in pots in the greenhouse. Analyses of grain produced in- 
dicated that the magnitude of change in the nitrogen and hence in protein con- 
tent of early wheat, effected by nitrogen supplied at different times in the 
l)erlod of growth, is much smaller than that produced by similar treatments 
to late maturing varieties. The protein content of the varieties maturing 
earliest was changed by the treatment from 25 to 60 per cent, and in the very 
late varieties more than 100 per cent Wheats which are genetically early 
seem physiologically better adapted to produce high protein grain, when grown 
under conditions where the supply of nitrogen available at later stages of 
growth becomes a limiting factor. 

Agricultural seeds from overseas: Effect of the voyage on germination 
eapaeltyt A. W. S. MooniE (Agr. Oaz. N. S. Wales, 35 (1924), ^o. 1, pp. 59, 
fl 0 )* 7 -Seed of five grasses and of red clover was stored in a storeroom at a 
temperature range of 85-121* in a tank room at at 25-86*, and In a cabin 



1925] 


HOBTIOtJLTUBE 


39 


at 59-92* for 46 days during shipment from England to Sydney, N. S. Wales. 
(Comparative germination tests show seed stored in the tank room to give the 
most uniform results for all species. 

Prolific weeds, W, F. Bi^akely {Agr. Caz. N. S. Wales, 35 (J924), No. 5, 
pp. S46-S48) . — Notable recent' examples of weeds appearing in abundance in 
New South Wales include caltrops (Tribulus terrestris), wild heliotrope {HeUo- 
tropium europaeum), California stinkweed (Qilia squarrosa), buffalo bur 
(Solanum rostratum), Centaurea solstitialis, stinkwort {Inula graveolens), 
and stinking roger {Tagetes minuta). 

HOETICTJLTUEE 

[Horticultural investigations at the California Station] (Calif omia Sta, 
Rpt. 1923, pp. 90-93, 04-96, 101-104, 108-110, 148, 149, 155, 156, 188, 189, 190, 
191, 196, 197, 199-201, 203, 205, 206, 208-217, 247-250, 250-255, figs. 19).— A 
progress report (E. S. R., 48. p. 533) upon investigatioiuil activities in citri- 
culture, general pomology, viticulture, etc. 

As reported by H. J. Webber, the differences between citrus trees grown from 
large, intermediate, and small-sized nursery stock were less notable than in 
earlier years, some of the trt^s in the plut plahted with small stock being 
nearly as large as those in the large stock area. However, the advantage of 
large-sized nursery trees was shown in a commercial Valencia orchard near 
Pasadena, where a block of trees grown from selected stock was decidedly 
sur>erlor to others grown from Inferior stock. Studies by Webber of rootstock 
materials led to the conclusion that not all types or varieties of a species make 
satisfactory stocks, indicating variability within a species and the desirability 
of selected strains or varieties suitable for seed production which can be de- 
pended upon to produce vigorous seedlings congenial to the scion. Work with 
the Florida Rough lemon indicated that it may prove to be a good stock for 
the lemon and also for the Washington Navel orange, particularly in the dry 
interior valleys. In considering possible combination plantings, Webber sug- 
gests that In the Imperial and Coachella Valleys it is likely that the date 
and the grapefruit may be successfully iuterplauted. It is thought that in the 
hot, dry interior valleys the orange may be advantageously interplaiited with 
either the apricot, prune, or walnut. 

Studies by L. D. Batchelor and J. T. Barrett upon the causes of black- 
meated and moldy walnuts are again reviewed (E. S. R., 51, p. 42). As 
reported by R. S. Valle and G. J. Surr, alfalfa is not a satisfactory permanent 
cover crop for Tulare County citrus orchards. Puride vetch proved a good 
winter cover crop during the season 1022-23. Winter cover crops are deemed 
desirable on Tulare County adobe soils, 'which, becau.se of their high moisture- 
retaining capacities, are often too wet in the early spring to support a satis- 
factory growth. The results of a citrus orchard survey are again discussed 
by Valle (B. S. R., 51, p. 443). 

B, T. Bartholomew found that winter-injured citrus trees bore more fruits 
infected with internal decline than did normal trees, showing a likely associa- 
tion of tr^ weakness with this trouble. No correlation was found between 
seed content and internal decline, but it was found that affected lemons, 
especially yellow fruits, contained conspicuously less juice and acid tlmn did 
normal fruits. Studies by F. F. Halma upon growth and fruit bud differentia- 
tion in the Eureka lemon showed that branches tied in a horizontal position 
produced over twice as many laterals as did vertical branches. Furthermore, 
nearly all the laterals produced on the horizontal branches were of the fruit- 
ing type. The fact that laterals were produced only from the upper side of 
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horizontal branches is deemed to support a previously proposed theory (B. S. 
R., 44, p. 133) of an inhibiting substance controlled by gravity. 

Biometrical studies by H. S. Reed upon growth and correlation in apricot 
branches showed a distinct cyclic growth during the first season, each phase 
of which may be expressed by a logarithmic eq'uation similar to that of auto< 
catalysis. A high degree of association was recorded between the length but 
not the number' of laterals and the length of the parent branch. The mean 
number of secondary laterals to the branch showed a close correlation with a 
mean number of primary laterals. The mean number of blossoms to the 
lateral was found to be rather constant irrespective of length, indicating that 
factors of environment are less important than hereditary characters in deter- 
mining distribution. * 

Studies by H. B. Frost upon citrus seedlings at Riverside showed a remark- 
able variability in the Fi generation in relation to vigor, shape, and pigmen- 
tation of leaves. Crosses between mutant and ancestral tsrpes of Matthiola 
(stocks) gave rise to both normal and mutant progeny. When selfed, the 
mutant types yielded both normal and mutant forms, in no case breeding true. 
Certain mutant forms, contrary to expectation, bore a larger proportion of 
single flowers than did their parent variety. Cytologlcal studies by Frost and 
M. C. Mann show that the large-leafed mutant has one unpaired chromosome 
in addition to the seven pairs ordinarily occurring in pollen mother cells of 
nc rmal plants. Oi)servation by Frost on Fa radish hybrids showed them to 
be inferior in size and vigor to the Pi generation. It is thought that desirable 
characters such as red color and enlargement of roots depend uiwn rea^sslve or 
imperfectly recessive genes which are maintained against natural selection 
only by human agency. The Moki Lima bean and the white-seeded cowpeas 
were able to produce seed when grown under irrigation at Riverside. 

Observations upon the rooting capacity in the greenhouse of deciduous fruit 
cuttings, representing a large number of varieties and forms of fig, pear, plum, 
apple, and peach, showed only a few with the ability to root readily, while 
many formed callus tissue. Studies conducted by F. J. Veihmeyer and A. H. 
Hendrickson with prune trees growing in potometers indicated that the rate 
of use of soil moisture through transpiration is not materially infiuenced by 
the amount of moisture present In the soil, provided that it is not below the 
wilting point. Attempts to prolong the growing period by supplying abundant 
moisture at the close of the season failed. 

Observations by M. J. Heppner upon almond seedlings resulting from breed- 
ing operations conducted in previous years by W. P. Tufts and G. L. Phllp 
showed some late blossoming trees. Of 243 fruiting trees, 69 bore bitter and 
184 sweet almonds, approximating the theoretical Mendelian monohybrid ratio 
3:1. In an attempt by F. Lohse to establish correlations between bitterness 
of almonds and external or internal characters in the tree, it was found that 
twigs of the bitter fruited trees when placed for 24 hours in a solution of 
ammonium or potassium sulfocyanld gave off the odor of amygdalin, while 
in the case of sweet almonds no odor was detected but the pith turned brown. 
It is thought this may famish a means of culling out bitter almond trees in 
the nursery row. 

Studies by J. L. Fidler of the effect of storage temperature upon the keeping 
of apples showed that with a very few exceptions 3()-^2** F. is a most satis- 
factory range, fruits held at this point keeping on an average one month 
longer than those at 36''. Xn addition, the development of scald and blue mold 
was hindered by the lower temperature. As exceptions, Jonathan kept best 
at 86^' and Yellow Newtown at 40*. At 45* wilt, blue mold, and scald mate- 
rially injured all apple varieties. Varietal tests showed Winesap, Hoover, Ben 
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Davis, Gano, White Pearmain, and Stayman to be good keepers, holding In 
good condition until after May 15. The Yellow Bellflower, usually not con- 
sidered a storage apple, retained its quality and flavor in a satisfactory 
manner. In respect to wilting, immature fruits wilted much more readily 
than did mature. Certain varieties, Jonathan, McIntosh, Wagener, Grimes, 
etc., were especially susceptible to wilting. Observations upon the keeping 
quality of Delicious and Gravenstein apples harvested at different intervals 
indicated that each variety has a particular rcKiiiirement. For example, 
Gravenstein kept best when picked firm ripe and Delicious best when har- 
vested slightly green. Early picked Delicious kept in excellent condition at 
32^ until May 1. 

As conducted by K. J. Platt and F. II. Hodgson, storage studies with cherries 
indicated that varieties with dark flesh and normally having a high sugar 
content may be kept if picked when well ripened for approximately 6 weeks 
at 26**, freezing being probably prevented by the large sugar content. At 32® 
cherries kept 4 weeks, at 36® 3 weeks, and at 45® 2 weeks. Napoleon, Repub- 
lican, Black Tartarian, and Windsor were found good keeping varieties. 

Pear storage investigations conducted by E. O. Overholser and I^. P. Latimer 
showed that immature fruit keeps better at 30® than at lower temperatures. 
Observations upon Hardy, Bose, and Comice pears picked at different seasons 
showed in all case's that fruits picked later than the usual commercial date 
but before overripe attained larger size, better color, and finer eating qualities 
than earlier picked fruits. Plum storage studies conducted by E. H. Rawl 
showed 32® to be most favorable for fruit picked at the i)roper stage of 
maturity. A gradual increase in sugar content was noted with the ai^proach 
of maturity on the tree, suggesting the advisability of leaving plums on the 
tree until quite ripe. 

Studies by Hendrickson showed that on quiet nights the temperature of 
tlie air at 15 ft. elevation in the orchard is usually 2-4® warmer than at 5 ft. 
When orchard heaters were in action, there was nearly as great a rise in 
temix»rature at 15 as at 5 ft., showing that the tops of large fruit trees are 
benefited by heating. 

Observations by C. B. Wlggans on the development of pear and apricot 
buds in different localities showed that, with the exception of altitude, the 
initiation of differentiation was unafiected by environment, occurring at about 
the same date under coastal, interior valley, or foothill conditions. Environ- 
ment did, on the other hand, affect the rate and completion of development. 
The amount of pruning apparently had no influence on the inception of dif- 
ferentiation, while irrigation tended to retard development. Winter condi- 
tions apparently did not check fruit bud deveh»pment in the pear and apricot 

In potometer studies with prunes at Mountain View, Velhmeyer and 
Hendrickson found that the ratio of water loss to leaf area and to new length 
growth were remarkably uniform. The coefllcients of correlation for water 
loss to leaf area and to new length growth nearly approached unity, with oniyr* 
small probable error. 

As reported by F. W. Allen, closely planted apricot and peach trees were 
weakened by crowding and failed to yield as well, even after thinning, as 
trees originally set further apart. Tufts and Bhilp found the Eureka almond 
to be self-sterile but satisfactorily pollinated by either Ne Plus Ultra or 
Nonpareil. Bawl found the Baldwin apple self-fertile and the Yellow Bell- 
flower to be satisfactorily pollinated by either Yellow Newtown or Delicious. 
Preliminary experiments by W. P. Duruz indicated that nonsetting In Na- 
poleon, Black Tartarian, and Black Republican cherries Is partially due to 
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the influence of secretions in the pistil on the germination of pollen grains and 
the development of pollen tubes. The percentage of artificial germination 
and the length of pollen tube growth In these varieties was stimulated by the 
addition of decoctions consisting of parts of pistils of another variety. In 
germinating Black Tartarian pollen, decoctions of Napoleon ovaries were 
more effective than decoctions made from the stigma or style. In the case 
of Black Tartarian, Black Ilepublican, and Napoleon, decoctions of ovary, 
style, and stigma were slightly toxic to pollen of the same variety. Black 
Tartarian tubes attained a length of 49 m in a decoction of Napoleon stigmas 
as compared with 13 in a decoction of its own stigmas. Similar results 
were secured with Napoleon and Black Republican. Results of pear pollina’- 
tion studies by Tufts and Philp are again reviewed (E. S. R., 51, p. 241), 
Plum pollination studies reported by Hendrickson showed Jefferson to be 
partially self-sterile but effectively pollinated by Sugar, and Coates 1418 
partially self-sterile but successfully jiollinated by either Sugar, French, or 
Imperial. 

Almond-pruning investigations conducted by C. B. Austin continued to .show 
the deleterious effect of severe pruning, the average trunk circumference of 
5-year-old severely headed trees being 34 cm. as compared with 40.G cm. for 
lightly headed trees. At 4 years of age thinned trees yiehled 4 lbs. of shelled 
almonds, while severely pruned trees yielded 0.3 lb. and lightly headed trees 
1.7 lbs. Examination of root and top development of S year-old pruned almond 
trees showed a reduction in the amount of growth directly in proportion to the 
severity of pruning. Measurements of the total new growth on almond trees 
pruned In different ways showed that headed trees put forth mu<»h more new 
growth than thinned trees. Long-pruned apricot trees yielded a total of 313.8 
lbs. of fruit as compared with 25 lbs. for short-pruned trees. A study of the. 
effect of early and late summer pruning upon apricots showed both operations 
to decrease yields. Determination at different seasons of the leaf area of 
long and short pruned 6-year-old apricots showed the long-pruned trees to have 
much the larger area during the early part, while at the close of the sea.son 
the short-pruned trees had a larger area. As reix)rted by S. H. Cameron, the 
heading of pear and apricot trees resulted In shoots differing markedly during 
the early season from those of uonheaded trees. The shoots of headed trees 
were stockier, bore larger and thinner leaves, and continued to elongate later 
in the season. In the early season the cells of current growth of headed and 
nonheaded trees did not differ, but in mature shoots the cells of headed shoots 
were usually thicker walled. Data on starch deposition and utilization are 
again reviewed (B. S. R., 60, p. 835). Austin found that upright growing 
trees could be made to take on a broader form by tying down the scaffold 
limbs during the first growing season. This system of training, commonly 
known as the Caldwell (E. S. R., 46, p. 736), was tested with success on the 
almond, apricot, peach, and Japanese plum. In the cherry and prune, tying 
down was not as successful, growth stimulation being centered at the end 
(cherry) and at the bend (prune). Among the advantages of the Caldwell 
system are listed earlier and heavier production and lessened pruning. A 
comparison of the yields of long and short pruned, young Japanese plums 
showed large increases in favor of the lightly pruned trees. 

Working with 6-year-old Bartlett pear trees, Tufts found that during the 
months September to March there was a greater concentration of carbo- 
hy^ates in the tips than in the base of shoots. A study by Tufts and Austin 
upon the effect of light and severe heading on pear and prune shoots showed 
severe pruning to be deleterious, reducing diameter increment, spur forma* 
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tlon, and the total length of new growtli. Rest period studies with deciduous 
fruits conducted by Hodgson are again discussed (see p. 45). 

studies by F. T. Biolettl, in which the spurs of 6-year-old Emperor vines 
pruned according to the unilateral horizontal cordon system were cut back to 
various lengths, showed the largest production of high-grade grapes on spurs 
bearing from 2 to 4 buds. There was no api>reciable influence of length of 
spur on the total weight of crop. Counts of blossom clusters showed that 
buds on the old wood are 'less productive than buds on the young canes, the 
maximum productivity occurring apparently in buds at the second node of 
canes. Observations of horizontal and vertical cordons In a 7-year-old Emperor 
vineyard showed little difference in fruitfulness. As observed by Bioletti and 
A. J. Winkler, a spacing of 6 by 12 ft. was better in respect to yield and to 
growth than either 4 by 18 ft. or 3 by 24 ft. Cordon pruning was unfavorable 
to the Muscat variety at Davis. As reported by Winkler, the immersion of 
grape cuttings in dilute solutions of KMnO*, MnSO«, and H 2 O 2 decreased the 
time required to start rooting and increased the number of roots. Careful 
selection of cuttings prior t<* planting greatly increasetl the percentage of suc- 
cessful rooting. Microscoxnc Htiullc.s of grape buds, carried on by D. O. 
Bonnet and J. D. and W. L. Rogers, showed that in many varieties the lower 
buds of canes are not fruitful. In pruning rootstock vine.s. Bonnet found that 
vines pruned witli a head at the ground level produced more and stralghter 
cuttings than did higher-lieaded vines. A survey by H. E. Jacob and J. H. 
Herman showed a remarkable lncrea.se in acreage devoted to table graiKJS 
during the period 1011-1922. 

Preparation of cabbage for market, C. W. Haikk ((/. Dept. Apr., 
t'armerH* Bui, 142S {1924)^ pp- 1^’)* — Information of a general 

nature is offered on market types of cabbage, times and methods of harvesting, 
necessity of careful grading, shipping containers, methods of loading cars, han- 
dling for sauerkraut manufacture, methods of storing cabbage, and govern- 
iiientai inBi)eetion activities. 

Spraying and dusting cantaloupes, II, H. Zimmeiiley, R. J. Davis, and 
H. Spencek (Virffinia Truck K/a. Bui. 4^ {VMS), pp. 29o-^lS, figs, 2). — Several 
imx)ortant conclusions were rea<*hed as a result of studies extending over a 
period of five years, from 1019 to 1923, upon materials and practices for i)ro- 
tecting cantaloupes from various fungus and insect pests. Of three spraying 
pressures (7.5, 125, and 2(H) Ihs. ) at which Bordeaux mixture >vas applied, the 
best results, both in respect to vine growth and yield, were obtained \vith the 
lowest pressure. The use of Bordeaux mixture resulted in slightly better 
fungus control than did copper lime dusts. The latter, however, because of 
their easier and more rapid application, are bcH^omlng more popular among 
growers. Although in 1922 and 1923 the use of fungicides, both dusts and 
sprays, resulted in the reduction of yield below that of check plats, the pro- 
tected plats produced the more vigorous, healthy foliage and higher quality 
fruits. It is recommended that ai>pUcations of fungicides be delayed until the 
vines have made considerable growth or until disease appears. 

Sprlngtails {Bmynthurus sp.) and the cucumber beetles {Diahroiica spp.), 
found especially injurious in the early stages of the plant's existence, were 
best controlled by rei)ellents. For the sprlngtails dry ground flsh scrap sowed 
by hand along the rows, the first application when the cotyledons were spread- 
ing apart and the second a week later, was found effective. The beetles were 
best controlled by at least three applications, at weekly intervals following the 
ap];>earance of the true leaves, of hydrated lime or 3 per cent nicotln. 

Busting and spraying ^gplants, H. Spencek, H. H. Zimuebi:.ey, and R. J. 
Davis {Virginia Truck Sta, BuL 47 {1924)^ pp* S29S47^ fig. i). — ^Beginning with 
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a brief discussion of fungi and insects Injurious to the eggplant in the Norfolk 
trucking area, the authors report upon the results of various experiments from 
1918 to 1923, conducted with a view to testing various protective materials and 
methods of application. Bordeaux mixture composed of copper sulphate 4 lbs., 
hydrated lime 8 lbs., and water 60 gal., plus calcium arsenate 2 lbs., gave con- 
sistent results in the control of the three most important pests, namely, the 
fungus Phomopais vexana and the potato and tobacco flea-beetles. Calcium 
arsenate was more effective than lead arsenate. Zinc arsenite proved a satis- 
factory insecticide to supplement Bordeaux mixture. Bordeaux alone without 
arsenicals and Bordeaux plus soap were both ineffective. On the other hand, 
the use of calcium arsenate, 2 lbs. to 60 gal. of water, greatly increased yields 
above that of the checks. 

Dusting gave highly satisfactory results in 1922 and 1923, a mixture of mono- 
hydrated copper sulfate, calcium arsenate, and hydrated lime in the propor- 
tions of 16, 20, and 64 per cent, respectively, resulting in larger yields of mar- 
ketable fruits than were obtained from adjacent plats sprayed with Bordeaux 
mixture and calcium arsenate. Without arsenicals, Bordeaux dusts were com- 
paratively ineffective. Calcium arsenate dust was measurably useful, but did 
not equal the combined Bordeaux arsenate material. 

Studies of spraying and dusting practices led to the recommendation that 
sprays be applied with outfits capable of maintaining 125 lbs. pressure, and 
that dusts be apidied when the dew is still on the foliage. Hand dusters gave 
satisfactory results. It is advised that control treatments be started in the 
plant bed and continued at weekly intervals during the period of rapid growth. 
The increased yields resulting from the use of the more effective treatments 
were such as to fully justify their expense. 

Dusting and spraying tomatoes. It. J. Davis, H. Sfencku, and II. H. Zim- 
MEMLEY {Virffi/nia Truck BuL 46 (1924) t PP> 317^S27, figa. 3). — Comparisons 
in 1922 and 1923 of dusting and spraying with combined insecticides and fungi- 
cides as means of controlling diseases and insects on the tomato showed in both 
years slightly better yields of marketable fruits from the dusted plats. How- 
ever, either dust or spray was effective in controlling the more important i^ests, 
and, since the yields from both treatments were significantly higher tlian those 
of control plats, the general recommendation is given that either spray or dust 
be applied regularly during the growing season. The various diseases, leaf 
spot, leaf mold, and wilt, and the one important insect pest, the tomato fruit 
worm {Chloridea obsoleta Hbn.) are brietly discussed in relation to their 
methods of attacking the tomato. 

Nitrate of soda in the nutrition of the tomato, P. Work (A'^ew York Cor- 
nell Sta. Mem, 75 (1924), PP> S--86, flga, 38 ). — Following an earlier abridged 
report (E. S. II., 46, p. 538), the author herein presents a detailed discussion 
of work conducted at the Minnesota and Cornell Universities with a view to 
determining the optimum nutrient requirements of the tomato. Since pre* 
liminary studies indicated that nitrogen is much more potent than either phos- 
phorus or potash in influencing the growth and yield of the tomato, the major 
portion of the study is devoted to nitrogen carriers and to nitrate of soda in 
particular. On the basis of total dry weight of plant and fruit, the relative 
adaptation of manure, urea, hemoglobin, sodium nitrate, peptone, casein, am- 
monium carbonate, and nothing to the tomato plant were found to be as 
follows: 130.7, 100, 96, 92.6, 90, 88.2, 76.9, and 28.2, respectively. 

Studies In which nitrate of soda, used as the source of nitrogen, was applied 
In various ways and amounts to tomato plants growing in boxes of sand in 
which had been incorporated adequate amounts of other essential nutrients 
indicated the important rOle of nitrogen in the nutrition of the tomato. Gradu- 
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ated single applications of nitrate of soda in amounts up to 2,256 lbs. per acre 
resulted In increased vegetative growth and fruit production. Larger applica- 
tions vesulted in decreased flower and fruit formation. With small doses of 
nitrate, decidedly better results were obtained when the material was applied 
in fractional portions. However, with applications above 2,256 lbs. per acre 
this did not hold true. None of the amounts used in the study induced the con- 
dition of heavy vegetation and un fruitfulness. 

Since no lot of plants having a nitrogen content lower than 0.3 per cent in 
their leaves made a vigorous vegetative growth, the author believes that this is 
the minimum nitrogen content for insurinl^ satisfactory development. The rela- 
tion between nitrogen content and fruit production was similar to that between 
nitrogen content and vegetative growth. The stems of all vigorous vegetative 
and fruitful plants showed a nitrogen content above 0.12 per cent, green weight 
basis, the maximum being 0.206 per cent. In nitrogen-starved plants the nitro- 
gen content was usually low and that of carbohydrates high. However, there 
was found no apparent relationship between the two. Furthermore, no rela- 
tionship was observed between the amount of nitrate in the soil and the con- 
centration of total carbohydrates in the plant. 

The carbohydrate content of leaves ranged from 0.02 to 5.97 per cent, green 
weight basis, and In stems from 1.42 to 8.21 per cent. Carbohydrates in the 
leaves of vigorous vegetative plants ranged from 0.92 to 3.60 i>er cent and in 
the stems from 1.42 to 3.3 per (?ent. The maximum carbohydrates were found 
In nitrogen-starved plants. No indication was noted that either high or low 
carbohydrate content inhibited %'egetutive or reproductive activities. The 
amount of carbohydrates in the plants is deemed to he the resultant of the 
i)alance between the processes of manufacture and of use, and so long as the 
rate of manufacture is suflicient to meet current needs the amount of carbo- 
liydrates pre.sent does not condition the processes of vegetation and fruition. 

Observations on the rest period of deciduous fruit trees in a mild cli- 
mate, F. R. Hodgson (.4mcr. Soc. flort, Sci, Proe.^ 20 (1923) y pp, 151-155 ). — • 
Data on growth renewal when placed in a warm greenhouse of cuttings of 300 
varieties representing eight species taken at intervals throughout the late fall 
and winter showed a gradual emergence in most Instances. However, there 
were found a few varieties in several of the species which did not api)ear to 
undergo a rest period similar to that of related plants. For example, Japanese 
plums ended their rest considerably In advance of the European varieties, and 
In the almond the rcjst period was so brief and feeble as to be quite uncertain. 
In the apple the rest iieriod ended very late and rather abruptly. No apparent 
relation was noted between the presence and absence of leaves and the resting 
stage. 

Examination of peach twigs from which the l)iids had abscised following 
etherization showed starch to have completely disappeared In the nodal region 
and in the callusTlike layer formed at the point of abscission. On the otlier 
hand in control twigs starch was present in abundance, suggesting that etheriza- 
tion may have brought rapid hydrolysis of the starch. 

In an attempt to determine how etherization affects the renewal of growth, 
determinations of starch were made in the buds of pear, peach, and cherry 
cuttings, exposed for varying periods to ether treatment and subsequently 
placed In cold and warm environments. Buds of control cuttings showed no 
loss of starch at the end of 14 days In either the cold or the warm chamber, 
whereas all of the etherized material showed a marked loss in starch under 
identical conditions. The loss of starch began in the distal region and grad- 
ually progressed toward the base of the buds. The decrease in starch was 
apparently In direct proportion to the llbigth of the etherisation period, for 
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in tile case of abscised bnds no starch was found in the bud or in the region 
of attachment. The fact that buds of etherized cuttings lost starch about as 
rapidly in the cold chamber where growth did not occur as in the greenhouse 
where growth did take place leads the author to believe that the breaking of 
the rest period may likely be the result of stimulated enzyme action. 

Studiies of fruit seed storage and germination, H. B. Tukkt {Neio York 
State Sta. Bui, 509 {192Ji), pp. 3-J9 ), — Freshly gathered Chili peach kernels 
held for a short time in a dry, warm room failed to start in a Hottes gerraina- 
tor but did not lose their viability in 11 months, indicating the need of com- 
pleting the after-ripening process before being able to renew their growth. 
During the process the kernels gained one- third to one-half in weight by the 
absorption of moisture. That peach pits are pervious to water, both through 
the sutures and the side walls, was shown in tests in which vertical and hori- 
zontal sections were placed in contact with moist plaster. Of sev(^ral methods 
of stratification and storage tried, that one In which Chill pits were stratified 
outdoors in wet moss was most successful. Lots from which moisture was 
withheld continuously or in part failed to germinate, irrespective of the tem- 
perature. Alternate drying and wetting of pits so weakened them that they 
could be easily cracked. Exposure of moistened Chill pits to outdoor tem- 
peratures as low as — 8® P. resulted in almost complete loss of viability. That 
a combination of moderately low temiK'rature and abundant moisture favors 
germination was indicated when Chili pits placed in sand resting on cakes 
of ice cracked readily and later showed high germination. Kernels which for 
11 months had laid dormant in the Hottes germlnator grew readily after 30 
days in the sand. Chili pits nearly one year old respondeil to the sand and 
ice treatment after 2, 4, 8, 10, and 12 -weeks, by the cracking naturally of 0, 
60, 70, 80, and 100 per cent, respectively. 

Similar studies with cherry seeds showed these to be also readily pervious 
to water and capable of ready germination if allowed to go through the 
after-ripening process. Great difficulty was found, however, in securing good 
seed, abortive kernels being the rule, especially In the sweet cherry. Prunvs 
tomentosa seed, on the other hand, germinated practically 100 jier cent. In 
studies with pits of the Wild Goose {P. mumoniana) and Palatine (P. domcit- 
tica) plums, the Wild Goose responded favorably to the sand and ice treat- 
ment, while the Palatine failed to germinate at all. Apple seeds gave 100 
per cent germination after 8 weeks* stratification in wet sand on ice, wlille 
with the pear only 2 weeks were required to obtain similar results. 

Studies with seeds of various small fruit species, including the blackberry, 
raspberry, currant, and gooseberry, showed that the gooseberry alone was 
able to germinate readily after subjection to cool, moist conditions. Treat- 
ment with sulphuric acid increased the percentage of germination in all fruits 
except the gooseberry, whose seeds were killed by 15 minutes* immersion. 
With the blackberry, increased germination resulted from 4 hours’ acid 
treatment. 

New and noteworthy fruits, VII, U. P. Hedrick (New York Stale Sta, Buh 
514 (1924)f pp. 3-10, pis. 5). — This, the seventh of a series (E, S. U., 49, p. 838) 
relating to promising fruits developed or tested at the station, features the 
Gorham pear, Seneca cherry, and Hall plum, all Illustrated in color. Other 
fruits discussed are the Early McIntosh, Macoun, and lied Gravenstein apples, 
Abundance sweet cherry, Keuka grape, and the Newman red raspberry. 

The development of pecan buds and the quantitative production of 
pollen, J. G. WOODHOOF (Oeorpia Sta. Bui. 144 (1924), pp. 134-131, flpa. 86).— 
In general continuation of studies with the pecan (E. S. R., 86, p. 344), the 
author reports in detail upon microscopic and macroscopic studies of bud 
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development, taking into consideration the kinds of buds, their position on the 
tree, stages of development, amount of pollen produced, and the regularity of 
pollen production, as well as on the stamina te flower of the hickory. 

Of the two classes of pecan buds, catkin and vegetative, the former are 
always borne on the current year’s growth and In trees of bearing age con- 
stitute practically all the buds on such growth. Catkin differentiation pre- 
cedes complete development by almost exactly one year. Staminate and 
pistillate flowers are borne separately on the same tree, but adequate pol- 
lination is insured by the production annually of an extraordinary amomit of 
pollen. Examination of hand-pollinated stigmas showed the pollen to commence 
germination after 24 hours and to grow rapidly after 86 hours. 

POEESTET 

[Forestry investigations at the California Station] {California Sta. RpU 
192S, pp, 136-144, 6 ). — The usual progress report (E. S. K., 48, p. 640). 

Yield tables for second growth redwood prepared by D. Bruce from data 
taken on 135 sample plats showed that this species is capable of extremely 
rapid Igrowth, producing approximately 116,000 bd. ft. per acre on the l^est 
bites at 60 years of age. Time studies of logging are again reviewed by 
Bruce (E. S. R., 47, p. 540). Studies by H. C. Lott upon the production and 
viability of redwood seed in 1922 yielded valuable information. Seed col- 
lected September 21 gave as siitisfactory germination as did that taken from 
the same trees two months later. Maturity of seed was indicated by a yellow- 
ish color or slight separation of the cone scales. It was found that approxi- 
mately 9 lbs. of green cones, averaging 227 per pound, are required to produc'e 
a pound of clean se€»d. The proportion of viable seed increased with the age of 
the parent tree up to a maximum of about 250 years. Seed from very young 
and very old trees had very poor germinating qualities. Large seeds were found 
more viable than small, suggesting the advisability of screening. Germination 
was not hastened by soaking in warm water or dilute sulphuric acid. Im- 
mersion for 15 minutes in water heated to 65® C. (149® F.) killed the seed. High 
specific gravity was not found to be an indicator of viability. Redwood seed 
collected in Mendocino County was much more viable than that from any other 
U)Cttlity. Form factor and volume tables for Eucalyptus globulus are presented 
by W. Metcalf. 

Grazing studies In Shasta County indicated that vegetation consisting of an- 
nual plants may, under normal temperature and soil conditions, complete its 
growth cycle In from 40 to 50 days after the seed has germinated, suggesting 
that it may be possible under favorable seasonal conditions to procure a seed 
crop even if grazing is continued until April 15. 

Relative resistance of tree seedlings to excessive heat, C. G. Bates and 
.T. Robsbb, jh. (17. 8 . Dept Agt\ BuL 1263 (1924), pp- 16, fig. i). — ^With a view 
to confirming outdoor observations (E, S. R., 48, p. 641), namely, that seetllings 
of important forest species have markedly different heat-resisting capacities, 
seedlings of Engelmann spruce, Douglas fir, western yellow pine, and lodgepole 
pine were submitted to carefully controlled laboratory tests. 

Ah exposure for six minutes in air practically saturated with moisture and 
heated to 111® F. resulted In considerable injury to 30-day-old soil-free seed- 
lings. Injury increased with rising temperatures, until at 14i* an exposure 
for one minute was fatal to seedlings of all four species. The exx)osure in dry 
air of seedlings 46, 64, 90, and 92 days old to direct radiation from an electric 
heater showed the following order of decreasing resistance: (1) Tx>dgepole 
pine, (2) western yellow pine, (3) Engelmann spruce, and (4) Douglas fir. 
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While some injury followed long exposure at from 120 to ISO®, many seedlings 
were observed to survive exposure of from 170 to 180® for from G to 8 minutes, 
indicating that, under ordinary atmospheric conditions, transpiration is a 
potent factor in keeping down internal temperatures. The behavior of seed- 
lings of different ages showed quite conclusively .that increased age Is cor- 
related with increased heat resistance, a fact especially true for the spruce 
and lodgepole pine, whose seedlings are extremely small and frail in the early 
stages. The wilting of seedlings of all species was generally in the nature 
of a collapse of the stem at the ground line. The frail, shallow-rooted Engel- 
mann spruce and lodgepole pine seedlings were much more susceptible to this 
type of injury than the larger, firmer, and deeper-rooted seedlings of western 
yellow pine and Douglas fir. 

In general conclusion, it is x>olnted out that the results of the study show 
that, in the open, extreme heat must often kill seedlings which would be able 
to cope with lack of moisture. The relatively great ability of lodgepole pine to 
withstand high temperature is deemed to be the deciding factor in the estab- 
lishment of this species on openly exposed, highly heated sites. Douglas fir, 
on the other hand, because of the low heat resistance of its leaves, is unable, 
unless partly shaded, to survive on southern slopes, where during tlfe dry 
periods of autumn the surface soil temperatures may reach a maxinnim of from 
140 to 150®. 

Hardwood lands after logging, I*. A. llEunEUT {Michigan Ma. Quart. Bui., 
7 (1924)^ No. i, pp. 26-SO). — Studies of regeneration on cut-over hardwood lands 
in the vicinity of Johannesburg, Mich., indicated that ade<iuate reproduction 
may be secured under present methods of cutting, provided fire i.s exchided. 
Determinations of the age of reproduction on an iinburned area showed less 
than 5 per cent due to steeds shed from trees remaining after logging. loa<ling 
to the belief that little Is gained by leaving any trees at logging time, provided 
fire is kept out subsequently. A comparative study of reproduction on un- 
burned and burned areas showed the evil results t)f lire in loss of humus, in 
production of weeds and underbrush, and in the estal)lishment of less desirable 
forest species such as pin cherry, willow, and aspen. 

DISEASES OF PLANTS 

Plant pathology {California Sta. Rpt. 1923, pp. 170-1 87, figs. 5), — E. H. 
Phillips and B. H. Smith have shown that to a large extent the principal dis- 
eases of the fig start from infc^ctlon inside of the fruit and not from the exterior, 
and so far as their investigations went the In.side of tlie fig was completely 
sterile until it had been entered by insects. The comparative immunity of 
certain fig varieties to smut, souring, and decay is considered to be due simply 
to the fact that they have a tightly closed eye and a solidly filled interior, thus 
making difl^cult the entrance of insects. One of the roost Important factors in 
connection with these diseases Is found to l)e the dried fruit beetle {CarpophUm 
hemipterus). P. D. Caldis has also shown the possibility of the Blastophaga 
being an imijortant carrier of fig disease germs. 

A brief account is given of an imi)roved method for making nicotine dust In 
which previous difficulties have been obviated by the development of a self- 
mixing dusting machine. The raw materials are placed in the machine In the 
field and the mixing and application carried on at one operation. 

Cionsiderable trouble is reported with canning tomatoes, and an extensive 
survey made by F. L. Taw Indicated that the principal diseases are Fusarluro 
wilt, western blight, and degenerate strains producing misshapen fruit of poor 
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canning quality. Experiments are in progress In a number of localities testing 
varieties and strains which are thought promising for avoiding these troubles. 

J. P, Martin has carried on an investigation with winter injury and sour sap 
disease In deciduous fruit trees and found that several diseases or injuries 
were confused under the name of sour sap; included among these are the bac- 
terial gumraosis caused by Vneudomonas cerasus, and various injuries which 
are duo to climatic or soil conditions. Coating trees with whitewash early in 
the winter was found to prevent some forms of sour sap, Including bacterial 
gummosis. Cold water paint was also found to l)e a good material for this 
I)urposo. Top-grafting trees at least 3 ft. from the ground on resistant stocks 
was found to have j)rotectivc ^^alue to all forms of winter injury. Trees regu- 
larly sprayed in tlie fall and spring with Bordeaux mixture showed some evi- 
dence of the control of hacbndal gummosis. 

Studies by B. A. Rudolph of the brown rot fungus {Sclerotinia cinerea) In- 
dicate that it is unable to make its attack upon the blossoms of apricots in the 
absence of moisture. Observations made after several foggy nights and morn- 
ings that occurred during the blooming season showed serious outbreaks of the 
disease in lUksprayed orchards. Wliere orchards were given two or more appli- 
cations of a 8-8-50 Bordeaux mixture good contred was obtained. Sprajdng ex- 
periments for the c'ontrol of brown rot in ripe fruit indicate that fungicides 
which leave a precipitate or dep<»sit c»n the fruit can not be used late enough to 
control the disease without rendering the fruit unlit for cannery use. 

E. H. Smith rc'ports a serious disease of rasi>herries due to a Verticilllum, 
which attacks the canes near the surface of the ground and is spread by cut- 
tings. The same author reports a number of minor diseases of apple and pear, 
among them Monilio sp., which causes a blighting of blossoms and new’ growths; 
Uoirni'iH sp., causing twig die-hack of pear; and Plenodomus fusconiaculanSt 
<'a using apple bark cankers. 

Smith reports that since lesions suggestive of tlie eastern black spot are 
prevalent, appearing as h^af and fruit spotting and cankering on the new shoots 
of stone fruits, a comparis<<n w'a.s made of the black six)t bacterium {Bacterium 
pruni) with certain yellow organisms associated witli the California lesions. 
The true black six»t has not l>een found, tlie damage above mentioned being 
caused by the bacterial guinuHisis organism (Pseudomonas verasus). 

AV. T. Horne has investigated apple sappy bark, and his examination showed 
a peculiar exudatl(»n of dark-colored sap forced out of openings through the 
l)ark. Acconiiwiiiying this v.as an active decay of tlie sapwood associated with 
a fungus whlcii is not positively idcntificKl. 

The same author reports additional inve,stlgatlons on the Arnilllaria disease 
or oak root fungus, for tlie control of which carbon disulfide has been success- 
fully used. The use of resistant stocks is recommended wherever pos.sible, and 
annual winter inspection and scrajilng away rhizomorphs and diseased bark and 
tlien painting tlie wound witli B<»rdeaux mixture is recommended. 

Seed treatments ftrans. title], W. Gajiel (Angew, Bot,, 5 (192S), No. 2, pp. 

— Description, analysis, and evaluation are given of some seed treat- 
ments, mainly proprietary. 

Holative susceptibility of races and varieties of Indian corn to smut 
(California 8ta, Rpt. 1.923, pp. 33, 64 ). — A report is given of a stinly made by 
J. F. Duggar of the susceptibility of various varteties of dent, flint, soft, pop, 
and pod races of corn, in which he found a minimum amount of smut on the 
ears of two varieties of soft corn and three of dent corn. Other varieties 
appeared to limit the occurrence of smut to a few grains near the place of 
infection. 
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[Wheat smut Investigatloiis] (California Bta, Rpt. I92S, pp. — W. W. 

Mackie and F. N. Briggs report experiments on the resistance of wheat to 
stinking smut or bunt, tiie method used being that known as the surviving plant 
method, In which strains of spring wheat are repeatedly exposed to heavy infec- 
tion and the surviving plants used for seed of a subsequent crop. A number 
of strains of spring wheat have been developed that are more resistant to 
smut than the original parent. Two strains of winter and one of spring wheat 
have been developed that appear to be immune to smut. 

A test of hybrid seed of crosses made between two immune strains of winter 
wheat are said to indicate that smut resistance is dominant in these crosses. 

Control of stinking smut or bunt of wheat, G. H. Coons (Michigan Sta, 
Quart But, 7 (1924), 1, pp. 21-24, fW- i). —Suggestion is given for the use of 

copper carbonate for the control of the stinking smut of wheat, the author 
recommending that it be used at the rate of 4 oz. per bushel. 

In connection with studies on wheat smut a large number of varieties of 
wheat have been tested, none of which prove<l smut resistant to an extent 
sufficient to warrant their being planted without treatment. One variety, 
Berkeley Rock, a hybrid wheat, has proved sufficiently resistant to need no 
treatment before planting. 

The copper carbonate dust method of controlling bunt of wheat, L. E. 
Mixchebs and H. B. Walker (Kansas Sta. Circ. 107 (1924), pp. 14 , figs. 5). — 
Directions are given for the use of copi>er carbonate for the control of wheat 
smut, and attention is calleti to the fact that the fineness of the copper car- 
bonate is as important as its chemical constituents. At least 90 per cent of 
the dust should pass tlirough a 200-mesh screen. Where seed are badly smutted 
It is suggested that the standard formaldehyde treatment would be more effec- 
tive than the copper carbonate method. 

Detailed directions are given for the construction of a smut- treating machine. 
Nematode investigations (California Sta. Kpt. 1923, pp. 147, I 4 S). — W. S. 
Malloch is reported to have found 68 varieties of cantaloupes and 97 varieties 
of tomatoes susceptible to nematode attack. In addition he found the follow- 
ing varieties of cowpeas to be attacked by nematode.s: New Era, Blackeye, 
Whippoorwill, Iron, and Brabham. A list of species of plants found to be 
attacked by nematodes is included in the report. 

Cabbage seedbed diseases and Delphinium root rots: Their relation to 
certain methods of cabbage maggot control, W. O. Gloyer and H. Glasgow 
(New York State Sta, Bui. 513 (1924), PP* 3-38, pis. 6). — ^Attention is called 
to the fact that screening cabbage seed beds for the control of the cabbage 
maggot favors the development of certain diseases, especially those due to 
RUizoctmHa solani and Plasmodiophora J>rassicae. Applications of tobacco 
dust, while effective against cabbage maggot, resulted in increased prevalence 
of Khixoctonia, the fungus growing readily on tlie tobacco dust. Experi- 
ments with corrosive sublimate solutions showed that the diseases as well as 
the maggots were almost completely controlled. Acidulated corrosive sub- 
limate was more toxic to the plants and on limestone soils was not as effective 
as the nonacidulated solution. 

In connection with the above experiments the authors investigated the ef- 
fect of similar treatments for the control of a sclerotial root rot and a bac- 
terial blight of Delphinium. The root rot was completely controlled, and it 
is believed that the treatment described materially reduced the bacterial blight. 

Control of cucumber mosaic In the greenhouse, S. P. Doolittls (U, S, 
Dept Agr„ Dept Circ, 321 (1924), PP* d., pie, 2). — Suggestions are given for the 
control of cucumber mosaic In greenhouses, the treatment being based on fumi- 
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gation for the repression of Insects which may act as carriers of the infection, 
and the rogulng of the plants as soon as they are observed. 

The influence of locality of origin on potato leaf roll [trans. title], B. 
Gram {Angew, Bot., 5 {1928)^ No, i, pp. figs, 9 ). — ^Besides an account of a 
study of locality of origin, soil, manuring, cultivation, weather, and climate 
us related to potato leaf roll in different places, the results of selection are 
shown. Prom this It appears that land free from leaf roll tends to remain 
so, and that sick seed on such land or on sick land can be at least measurably 
freed from leaf roll by selection. 

Common scab of potatoes, Part II, W. A. Millard (Ann. Appl. 10 

{1923), No, t, pp. 70-88, pU. 2 ). — In an account of experiments on the remedial 
measures for common scab given by the author in a report recently noted 
(E. S. R., 44, p. 344), it was shown that the disease may be inhibited by green 
manuring, and that where it is possible to apply a suflicient quantity of green 
organic matter and to work this into a very intimate mixture with the soil 
scab may be entirely prevented. In these experiments, the green manuring 
was carried out, for the most part, by the addition of grass cuttings. The 
first section of the prescnit pai)er describes some trials of plowing under a 
green crop, and gives an account of further experiments in which hay and 
spent hojis w'ere tried as substitutes. The second section deals with the effect 
of liming and green manuring on scab. In the third section an attempt is 
made to show tliat^ deductions previously drawm from evidence involving the 
relation between soil reaction and scab incidence are fallacious, and the vari- 
ous theories put forward to account for the occurrence of scab and its cure 
by green manuring are considered. 

it Is claimed that common scab c*onslsts of a number of types which vary 
considerably in general appearance, the two most marked types being called 
raised and pitted, respectively, and the other types being intermediate between 
these extremes. Tlie causal organism in all cases examined belongs to the 
genus Actinomyces, 'the different strains isolated exhibited considerable dif- 
ferences in culture, but for the present they may be placed In a single group, 
.4. ffcabien. The incidence of scab is closely associated with soil tyi^e, the disease 
occurring most commonly and with the greatest virulence on light sandy or 
gravelly soils, but rarely on i)eat sol la 

The disease may be inhibited by the application of sufficiently liberal 
dressings of green manure to the soil. Spent hops also proved to be of 
value In this respect, and leaf mold has long been used by gardeners with 
good results. The action of lime or chalk on scab production depends largely 
upon the initial reaction of the soil. On neutral soils it causes little or no 
effect, but on distinctly acid soils it tends to produce or to aggravate the 
disease unless the soil contains a large reserve of vegetable organic matter. 

The H-ion concentration of the soil is not the direct factor of control In 
the occurrence of scab. The disease is found to a slight extent only in soils 
of high H-lon concentration, yet It may occur, and the scab orgiiuisms have 
been found in large numbers in soils having a pH value as low as 4.4 In 
more nearly neutral soils no relation appears between the H-ion concentration 
of the soil and the occurrence of scab. 

In the treatment of scab by green manuring, any change brought about in 
the soil reaction appears to be to'vvard a decrease rather than an increase in 
the pH value. 

The established facts concerning the common occurrence of scab on light 
soils, its comparative absence on peat soils, the action of lime, and the cure 
of the disease by green manuring may be explained by the preferential food 
hypothesis, according to which the scab organisms are primarily saprophytic, 
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llvliig on vegetable remains In the soil, and remaining so until the natural 
food supply is exhausted, then developing their parasitic tendencies only 
under the stress of need. Scab is more prevalent in dry than in wet seasons. 
This is probably due in some small degree to the higher soil temperature obtain- 
ing in dry seasons. The climatic factor of greatest importance, however, would 
seem to be rainfall, wdiich modifies the air content of the soil and thus regu- 
lates the development of the scab organisms, which are strongly aerobic. 
The effect is most marked in clay soils, in which scab is almost entirely im 
hibited during a wet season. 

Studies in bacteriosis. — VUI, Further investigation of the “ stripe ” 
disease of tomato, S. G. Paine and \V. F. Bewley {Ann, Appl. Biol., 10 {1923), 
No. 1, pp. 89-95). — The results of investigations on tomato stripe disease, pre- 
viously shown to be associated with an organism at least closely related to 
Bacillus lathyri, have been noted (E. S. R., 44, pp. 543, 647 ; 46, p. 447). The 
present paper deals with the results of cross inoculations of tomato stripe 
organism into other plants. “The organism which produces ‘ stripe’ disease of 
the tomato is shown to be the cause of a number of ‘streak * diseases of other 
lilants, namely, sweet pea, culinary i)ca, broad bean, French bean, red clover, 
lucern, lupine, vetch, sainfoin, and potato.” 

[Deciduous fruit disease investigations] {California Sta. Rpt. 1923, pp. 
189, 192-19 J,, 198, 199, 201-203, 206-208, figs. 6).— The chlorosis of pears and 
raspberries is briefiy described, and investigations by A. H. Hendrickson show 
that ferrous sulfate applied next to the roots caused the foliage to turn to a 
normal green color. Raspberries so treated in the early spring were also 
immediately benefited. 

In a study of bitter pit of apples in cold storage, J. L. Fidler found bitter 
pit to be the limiting factor in the cold storage of certain varieties of apples. 
One season’s observation showed that summer apples were less resistant to 
bitter pit than fall and winter ones. Ai^ples matured when harvested developed 
less bitter pit in cold storage than immature ones, and large specimens of each 
variety showed more bitter pit in cold storage than medium or small-sized 
fruit, Less bitter pit was observed on Gravenstein apples produced on sandy 
loam soil than on fruit from either the river bottom or bench land soils. I.<ess 
bitter pit resulted in apples stored at 32® F. than in those stored at either 
36 or 45®. No evidence was obtained to indicate that the age of the trees ma- 
terially affected the subsequent development of bitter pit in storage. 

The same author, studying apple scald in cold storage, determined the rela- 
tive susceptibility of a considerable number of varieties to scald when stored at 
82, 36, and 45°. Immature apples were found to scald much more severely than 
mature ones, and the side of the fruit which was most immature, as indicated 
by less color, scalded first. 

Investigations of factors influencing the development of internal browning 
have been continued by Overholser, A. J. Winkler, and H. B. Jacob. The prin- 
cipal results of these investigations have been noted elsewhere (E. S. R., 51, 
p. 52). 

Preliminary studies by Overholser and t». P. Latimer have shown that pear 
scald in cold storage results in a dark brown or blackened condition of the 
skin, which is generally localized at first but finally Involves the entire surface 
of the fruit. Pears placed in cold storage at temperatures of 30, 32, 86, and 46° 
developed considerable scald, while fruit not placed in cold storage, but ripened 
at room temperature, did not develop scald, but such fruit failed from internal 
breakdown, wilt, or rot With all varieties of pears susceptible to scald, fruit 
harvested when properly matured was less subject to scald than that harvested 
(vhed relatively green or overripe. 
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The same investigators made a study of blue mold upon pears In storage, 
and found that the fungus (PenidUium ewpansum) was present at temperatures 
of 30® or higher. The germination of the spores and the growth of the mycelium 
were retarded at 30 and 32®, but (fonsUlerable damage resulted from its pres- 
ence in pears stored at 36® or higher. 

An investigation on the effect of ammonia fumes upon pears in cold storage 
was carried on because of the fact that ammonia is largely used in refrigera- 
tion, and leaks occur in plants from time to time. Pears are said to contain 
a substance which becomes dark when alkaline, and the effect of ammonia 
fumes is described at some length. The presence of moisture on the fruit is 
said to increase the seriousness of the effects of ammonia fumes. 

Experiments for the control of pear blight canker by the scarification 
method, conducted by L. H. Day, have shown that control will depend on the 
thoroughness in which the outer bark is pared away, paring nearly to the 
cambium in bark thickening in crotches and old scars, and operating before 
the cambium is injured extensively by the disease. For sterilization purposes 
cyanide of mercury and corrosive sublimate, 1 part of each by weight to 
500 parts of water which contains 3 parts of glycerin, is said to have 
given very good results. 

Plant disease invcstigutioiis at the Citrus Exiieriment Station {Califor- 
nia Sta. Rpt. 1923, pp. 96-98. fig. 1). — Continued inv€>stigations of E. T. Bartholo- 
mew on the Alternaria rot of lemons (E. S. R., 48, p. 543) are said to have 
shown the occurrence of this disease in all lemon-growing districts of 
southern California. His investigations have indicated that the initial in- 
fection of the button took place very early, probably at the time of the 
withering of the petals and the tips of the calyx. Further investigations 
have shown that the young stems below the buttons may become infected at 
an early stage, and It Is thought possible that the presence of the Alternaria 
in the stems may be one of the factors causing the excessive dropping of 
the young fruits. 

As a result of his investigations, the author believes that Alternaria rot 
in lemons can not he controllwl by the use of sterilizing solutions in the 
packing houses. 

C. O. Smith tested various Prunus stocks for resistance to crown gall and 
found that the most promising species from their desirability as stocks were 
P. putnila, P. umbelata; P. domestica, P. mume, Amygdalua tangutica, P. 
beasegit P. angusti folia, P. mexicana, P. persica, and P. cerasifera in tlie 
order named. The .Tapancse apricot (/*. mume) proved strongly resistant 
to crown gall. While none of the common species was entirely resistant, 
the evergreen species experimented with were completely immune to artificial 
inoculation. Field trials confirmed the value of P. mume as stocks for apricots 
and plums, but for peachy and almonds similar results have not been secured. 
P. a/nguatifolia proved a good stock for all classes of stone fruits, and 
P. beaaeyi is considered as promising. 

The" author also found by artificial infection that slight variation in sus- 
ceptibility occurs in varieties of walnuts resistant to the walnut blight. 

Cherry troubles iu western Washington, A. Frank {Western Washington 
8ta, Bimo. Bul„ 12 {1924), S, pp, 69-72, fig, 1), — A popular description is 
given of a number of the common diseases which affect the cherry in west- 
era Washington, and suggestions are given for their control so far ns definite 
means are known. 

Black root of strawberry, G, H. Coons {Michigan Sta, Quart. Bui., 7 {1924), 
No. X, pp, 25, 26), — ^Attention is called to a disease of strawberries which is 
characterized by the roots turning black and the cortex becoming loosened and 



64 


EXPERIMENT STATION RECORD 


[ Vol. 52 


peeling readily from the center of the root. The crown of the plants may 
also be blackened. Affected plants frequently bear a crop but die during 
the warm summer weather. The only fungus thus far distinctly associated 
with the disease is said to be a species of Rhizoctonia, and it is thought that 
possibly the fungus may be an important factor in black root. 

For the control of this disease the rotation of crops is recommended. For 
a plat badly affected the Improvement of general conditions to stimulate 
new root formation is suggested. In making new plantings the plants 
should be secured from uninfecte<l sources. 

Citrus disease control {California Sta, Rpt. 192S, p, ^d5).~In cooperative 
demonstration work carried on by various county agents and others it has 
been shown that spraying before November 1 with a 5-4>-50 Bordeaux mixture 
proved efficient in controlling citrus blast, and scraping the bark over areas 
infected with scaly bark has given good results. 

Farther studies on the relative susceptibility to citrus canker of differ- 
ent species and hybrids of the genus Citrus, including the wild relatives, 
G. L. Peltieb and W. J. Fredertch (Jour, Agr. Research [XJ. S'.], 28 {192i), 
No. 5, pp. 227-2S9). — In continuation of previous progress reports on investiga- 
tions relating to the susceptibility to citrus canker (E. S. R., 43, p. 848), the 
authors give an account of additional species and varieties that have been 
successfully Infected, and In some cases they have modified their previous 
conclusions. 

Relation of environmental factors to citms scab caused by Clndosporinm 
citH Massee, Q. L. Peltier and W. J. Frederich (Jour. Agr. Research iU. 8.], 
28 (1924), No. 8, pp. 241-254, figs. 2). — ^The results are given of cooperative 
experiments carried on between the Alabama Experiment Station and the U. S. 
Department of Agriculture on the conditions favoring the development of 
citrus scab. Three essentials are considered for successful infection of citrus 
plants under controlled conditions. These are the presence of free moisture, 
young growth, and temperatures between 15 and 23.5® 0, The optimum for 
the best development of scab Is said to be about 20 to 21®. Under Alabama 
conditions, temperatures favorable to optimum infection are said to prevail 
usually during parts of April and May. Any environmental factor or factors 
including a slight spring growth and rapid maturation or late starting favor 
escape from scab, while factors inducing a large amount of spring growth and 
slow maturation favor scab susceptibility. 

The authors state that conditions essential for an epidemic scab year in 
Alabama depend to a large extent on a late season, coupled with sufficient 
moisture and the development of spring growth at the time optimum tempera- 
tures for infection prevail. An early season is said to be favorable to scab 
escape, in that the first growth is about completed when optimum conditions 
for Infection are at hand. 

It is claimed that under Alabama conditions a light or bad scab year can 
be predicted to some extent by the mean temperature prevailing in March, a 
temperature below normal indicating a bad season, while a temperature above 
normal is usually followed by a light scab year. 

Bacterial leafspot of Belphiulum, M. K. Bryan {Jour. Agr. Research 
iV. 8.], 28 {1924)f No. 8, pp. 261^^270, pis. 4).-^A black spot of Delphinium due 
to Bacterium delphinU n. comb., which is said to be widespread in the northern 
part of the United States, is described. The bacteria are reported to gain 
entrance to the plants through the water pores and stomata, causing irregular 
tarry black spots on the leaves and sometimes on the stems and flower buds. 
The organism has been isolated and successful infections obtained by spraying 
with water saiEg>enslons from single colonies. 
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For the control of the disease It Is sngested that all infected material 
be collected and burned, and that the surrounding soil and early leaves be 
sprayed with Bordeaux mixture. 

A technical description of the organism is given. 

The effect of heat upon the mycelium of certain structural-timber* 
diestroying fungi within wood, W. H. Snell (Amer. Jour, Hot,, 10 (192S), 
No. 8, pp. S99-411, fig. 1). — The present paper, a more technical account of a 
previous publication (E. S. R., 47, p. 451), gives the results of a series of 
tests upon the resistance to moist and dry heat of the mycelium of certain 
wood-destroying fungi within wood, also a discussion of the apidication of 
these results to the heat treatment of decayed timber in buildings and to the 
kiln drying and preservation of wood. The fungi found to be of importance 
in the decay of mill timbers were Lenzitee sepiariat L. trabea, Trametea aeiHalia^ 
T. carnea^ and Lentinua lepideua. The tests were made at varying tempera- 
tures upon blocks of Sitka spruce % by % by 1 in., taken from 4-months and 
1-year-old cultures. 

In moist heat the most resistant of the fungi was killed in 3% days at 44® C. 
and in 12 hours at 65®. In dry heat 20 days at 70® did not kill the most resist- 
ant nor did 12 hours at 100®, though all were killed in 12 hours at 105® dry 
heat. Individual differences appeared in the resistance of the various fungi 
and the individual curves showed no direct relation to the thermal growth 
curves. Lenzitea aepiaria has the highest optimum and maximum of growth 
but next to the lowest thermal death curve. L. trahea is by far the most re- 
sistant, although its thermal growth relations are about the same as those of 
the other three fungi. 

It is concluded even from the results upon small blocks that heat applied 
to buildings as a sterilizing agent can be of little avail against the five fungi 
tested, although it is pointed out that periodic heatings of such structures might 
be of service in checking the decay through drying out of the timbers. Heat- 
ing before structures are painted or occupied is recommended. Inasmuch as 
the five fungi tested are the most common destroyers of structural timber and 
are more resistant to heat than the dry-rot fungi {Meruliua spp. and others). 
It is concluded that various kiln-drying and wood-preserving processes should 
sterilize the wood treated, inasmuch as the data show that sufficient heat is 
applied In most, if not all, ciises to accomplish this result. 

ECONOMIC ZOOLOGY— ENTOMOLOGY 

Game laws for the season 1024—25, G. A. Lawyer and F. 1^. Earnshaw 
(U. S. Dept. Agr.y Farmers^ Bui. 1444 {J924)y PP* II+S8). — This is the twenty- 
fifth annual summary (B. S. R,, 60, p. 150) of Federal and other game laws 
and regulations. 

Laws relating to fur animals for the season 1924—25, F. G. Ashbbook 
and F. L. Eabnshaw (17. B. Dept. Agr.^ Farmers' Bui. 1445 {1924) f PP - — 

This is the tenth annual summary (E. S. R., 50, p. 262) of the laws relating 
to fur animals. 

Occurrence of Leptospira icterohemorrhagiae in wild rats of Baltimore, 
G. H. Robinson {Amer. Jour. Hyg.y 4 {1924) ^ No. 4* PP * S27S29). — ^A limited 
number of examinations made by the author tend to show that about 7 per 
cent of the wild rats of Baltimore are infected with L. icterohemorrhagiae. 
He finds that dark field examination of kidney emulsions will give a larger 
percentage of positive findings than guinea pig inoculation, and that certain 
strains are without virulence for guinea pigs. It is said that the carrier con- 
dition can be produced in white rats, and that the Leptospira retain their 
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virulence undiminished after at least four months in the white rat. The car- 
riers are most likely to be large, full-grown animals. 

A device for inflating larvae, P. H. Mosiieii and J. K II, Hoirbook {Jour. 
Econ. Ent., 17 {192Ji), No. S, pp. ItOS-J/ll. pl‘ i) —This is an account of the 
apparatus and accessories used at the gipsy moth laboratory of the U. S. D. A. 
Bureau of Entomology. The outfit, consisting of an oven and air pressure 
pump, is described and illustrated. 

^ The nse of skim milk in the preparation of certain spray materials, 
R. H. Robinson {Jour. Econ. Ent.y 17 {1924) ^ No. 3, pp. 396-400). — This is a 
contribution from the Oregon Experiment Station, in which jthe author out- 
lines a method for the use of milk or milk powder in preparing a substitute for 
the different sulfur sprays used as suihmer fungicides. A jnineral oil emul- 
sion which may be prepared by using skim milk and hydrated lime as an 
emulsifier is described. The value of skim milk, any of the condensed milks, or 
milk powder as a spreader is emphasized. It is pointed out that these products 
will improve the spreading proiierties of the spray as well as calcium caseinate 
and at a much lower cost. 

' Choose sprays carefully, H. P. WinsoN and C. L. Fluke {Wisconnin Eta. 
Bui. 366 {1924) f PP- l^f 6). — This is a practical account, in which attention 

is called to the qualities that an ideal insecticide should possess. 

[Insect enemies of the cherry in western Washington], A. Fuank (IV'eA*/- 
ern Washington Sta. Bimo. Biil.^ 12 {1924) f No. J?, pp. 72-74* fg. 1). — The insects 
briefiy considered include the shot hole borer, fruit maggot, cherry slug, bud 
moth worms, and aphids. A spraying i)rogram for the cherry follows. 

✓ [Entomological investigations at tlio California Station] {California Sta. 
Rpt. 1923, pp. 98-101, 120-132, 174, 206, 404, 403, 416, 414, if).— Spraying 

and dusting experiments for control of the codling moth in walnuts, con- 
ducted under the supervision of H. J. Quayle in four orchards in the Carpin- 
teria section and two near Tustin, confirm and emphasize the findings of the 
previous years, that spraying is more efficient than dusting and may be even 
less expensive. In the sprayed plats 8.3 i)er cent and in the dusted plats 
16.91 per cent of the nuts were wormy, while in the check plats 21.78 per cent 
were wormy. The average cost per tree for spraying was 41.23 cts. and for 
dusting 55.45 cts. 

In fumigation with calcium cyanide dust, by Quayle, H. Knight, and P. C. 
Greer, citrus trees infested with black, citricola, and red scale were entirely 
freed, and no Injurious effects resulted in dry weather. When the dust is dis- 
charged under a tented citrus tree by means of a suitable dusting machine it 
fills the entire tent, and a killing concentration is maintained throughout the 
entire exposure. The gas is generated gradually and uniformly in all parts of 
the tent at once, reachini^ its highest concentration in about 40 minutes. 

The dusting of grapevines at Oasis, Coachella Valley, by Knight and Greer, 
for control of grape leafhoppers, with pulverized calcium cyanide and hydrated 
lime with proportions of 10, 25, 50, and 100 per cent cyanide, resulted in the 
destruction of all nymphs and a large proportion of the adults wlion used 
above a strength of 10 per cent, and no injurious effects to the vines were 
observed. Tests of calcium cyanide in flake and dust form by Quayle, Knight, 
and Greer indicate that this material is well adapted to soil fumigation, the 
woolly aphid and other soil-infesting insects being killed by the use of 2 oz. to 
the square yard. Applied directly to the trunk of the tree and well covered 
with dirt, 2 oz. gave satisfactory results against the peach borer, and no 
injurious effect on the trees wife observed. 

Comparative spraying tests in San Diego County, by Quayle and Knight, 
indicate that lime sulphur and sulphur sprays do not give as good results in 
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coBtralllng red spider in tliat section as do some of the miscible oils. In order 
to test the effect of temperature on the resistance of insects to fumigation, 
coccinelUd beetles were treated with hydrocyanic acid gas at temperatures 
ranging from 24 to 36® F. from 12 to 24 hours. Approximately 56.7 per cent 
of the cold beetles and 93.46 per cent of the warm beetles were killed. In 
similar tests with scale Insects, by Knight and Greer, lemons infested with red 
scale and potted oleander cuttings infested with black scale were exposed to 
uniform temperatures of 30 and 40® for 72 hours, some being removed at 12, 24, 
48, and 72 hours, resi)ectively. At the expiration of 12 hours, 17.4 per cent of 
the beetles were killed at 30® and 15.7 per cent at 40®, 85.48 per cent of the 
red scale were killed at 30® and 98.55 per cent at 40®, and 84.32 per cent of 
the black scale were killed at 30® and 100 per cent at 40®. The check, not 
fumigated, showed at the end of 12 hours that 54.7 per cent of the red scale 
and 50 i)er cent of the black scale were killed at 30®. After 24 hours, 11.4 per 
cent of the beetles were killed at 30® and 28.1 per cent at 40®, 88.32 per cent 
of the red scale were killed at 30® and 90.39 per cent at 40®, and 95.66 per 
cent of the black scale were killed at 30® and 100 per cent at 40®. The check 
showed 82.1 per cent of the red scale and 93.13 per cent of the black scale 
killed at 30®. 

During the year api)roximatGly 3,000 lbs. of paradichlorobenzene were ap- 
plied in doses of from 0.75 to t oz. to apricot trees in Alameda and Santa Clara 
Counties, under the direction of E. O. Essig and J. F. Larniman, for the con- 
trol of the peacli-root borer (Aegeria opalcsccns Edw.). The results were en- 
tirely satisfactory, and so encouraging that practically the entire acreage of 
infested apricot, peach, and other fruit trees was to be treated similarly in 
the fall of 1924. In not a few cases It was applied as late as December and re- 
mained throughout most of the winter, killing many of the borers and doing 
no damage to the trees. In one nursery a large number of 1-year-old peach 
buds were treated without injury. 

The use of crude carbolic acid emulsion and miscible oils for control of the 
mealybug on pear trees, as recommended by Essig the previous year (E. S. R., 
48, p. 661), was continued in the Santa Clara Valley with marked success. 
Two or three applications during the winter months are said to assure a clean- 
up the folowing season. The use of paradichlorobenzene for control of the root 
form of the woolly apple aphid was continued in Sonoma and Santa Clara 
Counties, and the percentage of infestation reduced from 75 to 95 per cent In 
most cases, with no serious effects on the trees. The amounts applied were 
from 0.76 to 1 oz. for 4 to 6-year-old trees and 2 oz. for large, mature trees. 
Continued use of paradlchlorolHsnzene for control of the pear root aphid gave 
the same success as reported the previous year by Essig, and the treatment of 
a large acreage in Contra Costa County resulted in thorough control without 
killing a single -tree. 

The fact that apples in northern Santa Clara County are subject to infesta- 
tion by codling moth, so heavy that it frequently affects from 50 to 65 per cent 
of the crop, is attributed In large part to the irregularity with which the first 
brood moths emerge. The life history as worked out during the year by 
Larniman showed that the first brood moths were still emerging on June 16, 
while the first of the second brood larvae were pupating the latter part of 
This indicates an oviposltion period for the first brood moths lasting from ilay 
15 to some time in July. Oviposltion of the second brood moths began the 
second week In August and continued through September. 

The garden centipede, Scutigerella immaculata (Newp.), was injurious to 
asparagus, the white or canning asparagus being especially subject to Injury 
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by Ite feeding on the tender shoots below the surface of tlie soil. Life his- 
tory studies of the pest are under way, as are field experiments with soil 
fumigants and repellents. Observations by P. H. Wymore of the artichoke 
plume moth, Platyptilia cardnidacti/lia Ril.. during the year have shown that 
the careful removal and destruction of all infested artichoke heads reduces 
the Infestation to a minimum and offers the most economical means of field 
control. Field experiments with 5, 7, 8, and 10 per cent nicotine sulfate for 
control of the pea aphid showed the 8 and 10 per cent nicotine sulfate to 
be very satisfactory as a control measure. A control of the pea aphid of 
aproximately 90 per cent was secured with dusts containing 75 and 100 per 
cent of calcium cyanide containing 20 per cent cyanogen, but the foliage was 
slightly injured in both cases. A 50 per cent dilution of the dust gave an 
estimated control of 75 per cent without injury to the foliage. 

Three predacious bugs are said by W. J. Hartung to prey on the beet leaf- 
hopper, namely, NeAdcR mntirvft (Say), Zelun f^ocina Uhl., and Nahis Jcaimii Rout. 
The Argentine ant Is said to enter the cages in greenhouses and kill the 
nymphs and occasionally the adults and carry them to their nests. The green 
lacewing larva (Chryaopa calif omica Coq.) devours the hopper, and speci- 
mens of Oeocoris pollens St&l collected in beet fields were frequently seen 
sucking out the Juices of the nymphs and adults in cages. Pgg parasites bred 
from the eggs of the beet leafhopper in the San Joaqtiin Valley Include Poly- 
nema entefUxi Gir., Anagrus rrlraulti CJraw., Aphelinoidea pJvtelln. Gfr.. and 
AnthenUella rex Glr. The dlpterans Pipunculus vagahundus Knab and P, in- 
dustrivs Knab were reared from beet lenfhoppers. as was a wingless antllke 
wasp (Gonatopua contortulua Patt.) and the winged male. “The average per- 
centage of parasitized adults of various broods of Pipunculus and Gonatopus 
was as follows: Winter brood adults collected on plains and foothills 4.4 to 8.2 
per cent, winter brood adults captured in cultivated areas 28 per cent, spring 
brood adults taken on plains and foothills 1 to 1.6 per cent, spring brood adults 
caught In cultivated regions 8.5 per cent, summer brood adults collected in 
cultivated districts 10 to 32 per cent.” 

It is pointed out that field and laboratory experiments have demonstrated 
beyond any question of doubt that curly leaf is not transmitted through the 
soil or from beet to beet. One-half hour at a mean temperature of 108.6® F. 
was the shortest time required for the infective principle of curly leaf to 
travel through a beet petiole 7 In. long. Infective beet leafhoppers were placed 
on a beet seedling, feeding only on one of the outer or oldest leaves, and at 
the same time nohlnfectlve hoppers placed on the inner or youngest leaf of 
the same beet became Infective at the end of two days, as was proved by 
transferring them to a healthy beet. Evidence accumulated during the past 
few years Indicates that curly leaf is not produced by a toxin injected into 
the sugar beet by the beet leafliopper, and it has been impossible to eliminate 
the incubation period in the insect. “Leafhoppers with an incubation period 
of 1, 2, and 3 days transmitted curly leaf to 66.6, 85.2, and 88.8 per cent of the 
beet seedlings; compared with the result, 7.9 per cent incubated for a period 
of 4 to 10 hours. The minimum incubation x>eriod in the sugar beet was 
reduced from 8 to 2 dasrs in small beet seedlings.” 

A severe outbreak of bark beetles of pine and cypress, namely, the red 
turpentine beetle, Ipa radiatae Hopk., and /. phaatographua Lee., which killed 
a large amount of standing timber in Monterey CSounty, was checked by cut- 
ting and destroying the Infested timber before the spring flight of the beetles, 
under the direction of E. 0. Van Dyke. Creosotlng the base of power-line 
poles was found to be a good protection against the termite RetiouUtermea 
JppeperuB Baiiks, which attacks the base of the pole buried in the ground. 
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The termite Kalotermes minor Hagen, which feeds on the top of the pole, 
honeycombing the tipi)er part and at times the entire pole, i^ more difficult 
to combat, since creosoting the base Is no protection against Its entrance. 
It is recommended by Van Dyke that the entire upper portion of the pole be 
painted with an arsenical solution. 

Studies of control work by S. B. Freeborn with roundworms of poultry 
showed nicotine to be the most satisfactory drug for eliminating these worms. 

‘‘ Tobacco dust which contains from 1.6 to 2 per cent nicotine fed as 2 per cent 
of the dry mash daily for three or four weeks removes approximately 100 
per cent of the large intestinal worms {Ascaridia galU Schr.) and 85 per 
cent of the cecum worms (Heterakis galUnae Gme.) Nicotine sulfate used with 
the food or water of the birds is not acceptable, but ccunbined with Lloyd’s 
Alkaloldal Reagent at the rate of C.6 cc. to 16 gm. of the reagent and admin- 
istered In single doses of 350 mg. (No. 2 gelatin capsule), the single treatment 
is nearly 100 jier cent effective for the large worms (Ascaridia), though it 
is ineffective for the cecum worms (Heterakis). Rectal injections of 10 cc. of 
0.5 per cent solutions of nicotine sulfate (40 per cent nicotine) in distilled 
water removes 85 per cent of the cecum worms.” 

Acidifying tobacco dusts with sulfuric and hydrochloric acids reduced the 
loss of from 12 to 14 per cent of their nicotine content, which takes place 
in one month when stored in open sacks, by approximately one-half. The most 
stable carrier for nicotine was found by E. R. de Ong and Freeborn to be an 
aluminium silicate known as Lloyd’s Alkaloldal Reagent. “The increased 
toxicity of free nicotine over that combined with an acid, as shown in in- 
secticidal experiments, was confirmed by tests on the chicken, for 100 mg. 
of nicotine sulfate could be given with impunity in distilled water, while 
10 to 65 mg. of free nicotine caused death. A dosage of 3 mg. of free 
nicotine was the minimum at which death might occur. 

“A close correlation between the volatility and tojclclty of nicotine has been 
shown by E. R. de Ong. Exiieriments with nicotine sulfate solutions in dis- 
tilled and tap water, with and without the addition of varying amounts of 
alkali, have shown an increase in toxicity to aj)hids corresponding to the 
degree of alkalinity present. Solutions containing sufficient alkali com- 
pletely to free the alkaloid nicotine from the .sulfuric acid showed an average 
increase in efficiency of 22.7 per cent by spraying and 40.3 per cent by fumiga- 
tion experiments over neutral or acid solutions of nicotine sulfate. Fumiga- 
tion experiments with the same solutions used in spraying showed an effi- 
ciency curve that closely paralleled that of spraying. This indicates that 
the insecticidal action of nicotine is due to the volatile portion, and that it is 
a ‘ respiratory * rather, than a true contact poison. ... In clear, dry weather 
38.1 per cent more nicotine was recovered from foliage sprayed with a neu- 
tral solution than was found by spraying with nicotine in alkaline solu- 
tions. During cloudy, rainy weather a difference of 67.1 per cent was found.” 

Spraying and dusting experiments with Derris spp., by L. T. White, showed 
an extract known as Derrislne to be unsatisfactory as an aphlclde. Dilu- 
tions of from 1 to 300 were 68 per cent efficient, while from 1 to 500 gave a 
control of but 50.5 per cent. It was also found Inefficient against the common 
red spider. A dust made from ground Derris root mixed with 80 per centt 
of inert carrier was found by White to give perfect control of the biting lice, 1 
Menopon biseriatiwi Piaget and Goniocotes gigas Tasch., of the fowl and of J 
the sucking lice, Gyropus ovalis NItz, and GUricola porcelli L., of the guinea pig. j 

A study by de Ong of the native species of California bees, including the 
bumblebee (Bombus spp.), carpenter bee (Xylooopa spp.), and the mining bee 
{Megaohile spp.), shows that almost without exception they are either hiber- 
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Hating or so depleterl in numbers during the blooming season of deciduous 
fruit that they are of little value as cross-pollinators. Records of flights at 
hive entrances show the activity of the honeybee to be closely coordinated with 
the temperatures at which fruit trees bloom. 

Observations of the Pajaroella tick (Ornithodoroa coriaceus ICoch) by W. B. 
Herms and L. K. Wilson indicate that under field conditions oviposition takes 
place during June and July In the deer beds among the low scrub oak on 
Mount Hamilton. 

A brief reference is made to investigations of the protection of piling 
against marine borers. 

Further experimental work with the peach-twig borer, by G. J. Gerson and 
R. B. Stanton, showed that the addition of arsenate of lead to lime-sulfur 
spray greatly increases its efficiency. Arsenate of lead was superior to lime 
sulfur in controlling the pest, while nicotine sulfate did not give as high 
control as during the two previous seasons. 

Records kept by the horticultural commissioners have clearly shown that 
fumigation is far superior to spraying for control of citrus scale insects, 
though where the infestation is light citrlcola scale can be held In check by 
spraying with lime sulfur and miscible oil or with lime sulfur alone. Control 
work with the citrus red spider in Los Angeles county has shown 2 per cent 
lime sulfur with a spreader and the addition of from 5 to 10 lbs. of wettable 
or atomic sulfur to the 200-gal. tank to be the best control for inland districts. 

Investigations of injury to the common Himalaya blackberry in Santa Cruz 
County, where growers have suffered losses ranging from 25 to 50 per cent 
of the crop due to its failure to mature, have shown this to be due to a 
blister mite. Complete control was obtained by the use of a spray of 4 per 
cent lime sulfur and 2 per cent Blackleaf 40 during the dormant season, fol- 
lowed by a 1 per cent lime sulfur applied when the buds began to curl. 

In Alameda County the farm adviser obtained from 50 to 100 per cent control 
of the peach root borer by the use of paradichlorobenzeue. 

A stilt-bug, Jalysus spinosus Say, destructive to the tomato, C. R. Phipps 
(Jour, Econ Ent., 17 (1924), No, J, pp, 390S93, pi, i).— The author reports the 
blighting of tomato blossoms in and about Mountain Grove and other parts of 
Missouri by J, apinoauSf with a consequent failure in the set of fruit Tliorough 
applications of nicotine sulfate and Bordeaux mixture are effective in killing 
the nymphs and protecting the foliage from subsequent attack by adults. 
Two applications, the first as soon as migration to the tomato is noticed and 
the second early in August when the majority of the first brood nymphs are 
present, should give effective control. 

Natural enemies of beet leaf hopper (Entettlx tenella Baker), H. H. P. 
Severin (Jour, Econ, Ent„ 17 (1924), No, S, pp, 369-^7),— reporting upon 
work at the California Experiment Station, the author records observations 
of a large number of predacious and parasitic insects that prey upon the 
nymphs and adults of the beet leafhopper in California, including seven 
species of egg parasites, two species of pipunculid flies, a drylnid, and a hair- 
worm. The percentage of parasitized larvae is said to increase gradually dur- 
ing the summer months, reaching its height during August (36.1 per cent). 

Calcium cyanide dust for rosy apple aphis, C. C. Wagoner (Jour, Boon, 
Bnt,, 17 (1924), No, 3, p. 4^7), — The application of calcium cyanide to 25-year- 
old Gravenstein and Baldwin apple trees at the rate of 3 lbs. per tree, by 
means of a Dosch hand duster, resulted in the destruction of a heavy infesta- 
tion of winged and wingless forms of ApMa s&rU. Examinations of the trees 
during the season revealed no injury to either fruit or foliage as a result of 
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the application. The fruit averaged about 1 in. in diameter at the time the 
trees were dusted, and some of the infested leaves had already curled. 

Lubrlcating-oll emulsion as a control for Chrysomphalus aonidnm in 
greenhouses, C. A. Weigel and B. M. Broadbent {Jour. Eoon, Ent,, i7 {1924) ^ 
No, Sf pp. S86-S89), — This is a report of e3iperiments by the U. S. D. A. Bureau 
of Entomolgy, which show that one thorough application of a 1% per cent 
lubricating oil emulsion gives satisfactory control of C, aonidum L. without 
injury to the plants. 

The striped grass loo per. Mods rcpanda Fab., in Texas, R. A. Vickery 
(Jour, Econ, Ent„ 17 {1924), No, 3, pp. 401-408, pi. J).— This is a report of 
studies by the U. S. D. A. Bureau of Entomology of an insect that has long 
been known us a serious pest of crops in tropical America and is occasionally 
Injurious in southern Texas, having been observed at Brownsville injuring 
Bermuda grass and sugar cane in 1910 and destroying pasture grasses in 1916. 
In addition to corn, sugar cane, and Bermuda grass, the larvae fed on the 
following grasses: Cenchrua viridia^ Trichloria pluriflora, Eriochloa punctata, 
Leptochloa nealleyi^ and Panicum faadculatum, the latter of which appeared to 
be the favorite host. 

Certain wild grasses in relation to injury to corn by the “ borer ” 
(Diatraea saccharalis Fab.) in Louisiana, T. 11. Jones and W. G. Bradley 
{Jour, Econ, Ent,, 17 {1924), No, 3, pp, 393-395), — In studies at the Louisiana 
Experiment Stations, the authors find that the severe injury to corn which is 
often caused by the sugar cane borer is due to moths that fly to it in the spring 
from several wild grasses in which they develop. 

The spotted cutworm, Agrotls c-nigrnm (L.), a cranberry pest, H. J. 
Franklin and D. S. Lacroix {Jour, Econ, Ent., 17 {1924), No. 3, pp. 4 OO- 4 O 8 ). — 
This is a contribution from the Massachusetts Experiment Station, in which 
the authors record outbreaks of A. c-nigrum on several cranberry bogs in 
southeastern Massachusetts during the summer of 1923. This insect is said to 
be the fourth species of cutworm now known to Infest cranberry bogs seri- 
ously as a result of holding the winter flood very late, the others being the 
army worm, the fall army worm, and the black cutworm. 

A method for the extermination of the round-headed apple-tree borer, 
O. A. Johannsen {Jour, Eco7i. Ent,, 17 {1924), No. 3, pp, 383-386). — The author 
finds fumigation with carbon disulfide to prove very successful as a sub- 
stitute for the digglng-out process in combating the roundheaded apple-tree 
borer. Within a cell of plastic clay or mud built against the tree, with the 
open side over the borer holes, a teaspoonful of carbon disulfide is poured, 
and the cell closed with a plug of clay. The surface of the cell is then wetted 
and smoothed down and carefully sealed to the tree and the earth. The author 
finds that this method gives 100 i>er cent control when properly done, requires 
less time than the digglng-out process, and neither mutilates nor injures the 
tree. 

The elm leaf beetle, R. H. Pettit {Michigan Sta. Quart. Bul„ 7 {1924), No. 1, 
pp, 20, 21, fig. 1), — ^A brief account is given of the elm leaf-beetle, which has 
appeared in Michigan for the first time, having become established in the city 
of Monroe. 

The tobacco flea-beetle in the dark flre-cured tobacco district of Ken- 
tucky and Tennessee, A. C. Morgan and J. U. Gilmore {V. S. Dept, Agr„ 
Farmera* Bui. 1425 {1924), PP* flga. 11). — This is a practical account of 

the flea-beetle and means for its control in the dark fire-cured tobacco district 
of Kentucky and Tennessee. It supplements the account of its control in the 
southern cigar- wrapper district previously noted (E. S. R., 50, p. 66). 



62 


EXPERIMENT STATION RECORD 


(Vol. 52 


Selective parasitism by Tiphia sp., H. A. Jaynks and T, R. GAEDWaSi (Jour, 
Econ, Ent. 17, (1924), No, 3, pp, The authors report that larvae of 

Ochrosidia (Cycloaephala) immaciilata, which during the past several years 
have become very numerous on a golf course in the vicinity of Moorostown, 
N. J., were reduced approximately 93 per cent by a native species of fossorial 
wasp of the genus Tiphia. In the same manner the parasite increased In 
numbers, but as the abundance of the host was reduced, the numbers of the 
parasite decreased nearly 05 per cent, and, at the same time, the Japanese 
beetle became very numerous in the same locality. Investigations conducted 
Indicate that the female Tiphia dej)osits her eggs by preference on the Ochro- 
sidia rather tiian on Popillia larvae. Since it is possible for some individuals 
of Tipliia to develop successfully on Popillia grubs, it is thought possible tliat 
the Tiphia sp. may develop a strain which will become parasitic on this intro- 
duced pest. 

POODS— HUMAN NUTRITION 

Nutrition laboratory, F. G. Beneimct (Carnegie Inst, Wash, Yearbook 22 
(1923), pp, 219-227 ). — The annual report contains, as in previous years (E. S. U., 
49, p. 256), a brief outline of investigations in progress and a list, with brief 
abstracts, of the publications of the laboratory during the past year. 

How to reduce the meat bill, V. E. Light and J. C. Stuaht (Canada Dept. 
Agr. Pamphlet 4S, n. aer, (1924), PP- 10, figa. 7). — This pamphlet has been pre- 
pared to help the housewife reduce the family meat bill through tlie selection 
and proper preparation of cheaper cuts of beef. A brief description, with chart, 
is given of the various beef cuts and their most suitable uses, followed by 
selected recipes. 

Copper content of apricots (California Rpt. 1923, p. 160 ), — Apricots 
which had been sprayed with Bordeaux mixture a short time before picking 
were found to have a copper content of 1.08 parts per million, an amount 
less than tliat normally found in oysters and in many food materials of plant 
origin. It is concluded that no injurious results would follow the consumption 
of such apricota 

Effect of calcium chloride on acid-sugar-pectin gels, E. G. Halltuay and 
G. R. BAit^EY (Indus, and Eng in. Chern,, 16 (1924), 6, pp. 595-597), — ^To 

determine the elTect of calcium ions on tiie pectin, sugar, and acid requirement 
for Jellying, a standard jelly was made with the particular iiectln and citric 
acid selected for the whole experiment. Having ascertained the sugar require- 
ment for 1 per cent of pcKitln and 1 per cent of citric acid, the percentage of 
each of the ingredients was lowered successively with the addition of varying 
amounts of calcium chloride until the minimum jellying point was secured. 

It was found that the amounts of all three substances were lowered by the 
presence of calcium chloride in amounts of from 0.5 to 1 per (?ent Tlie propor- 
tions of the various materials in the standard Jelly were pectin 1, citric acid 1, 
and sugar 50 per cent. It was found possible to lower the sugar to 46, the 
citric acid to 0.3. and tlie pectin to 0.5 per cent (each of the other constituents 
being kept at the original concentration), and still obtain good Jellies. 

Two theories are advanced to explain the action of calcium chloride on Jelly 
formation. One is that It forms a salt with the pectin, which has a greater 
tendency to gelatinize than does the original pectin, and the other that it 
increases the H-ion concentration of the solution by lowering the buffer action 
of the pectin. 

Thermal process time for canned food, C. O. Ball (Bui, Natl. Research 
Counoil, 7 (1923), No, 37, pp. 76, figs, 24). — ^Thls publication, which is designed 
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for the use of the commercial rather than the home canner, consists of the 
derlvaUoii of a formula for obtaining the necessary length of process of a can 
of food under ideal conditions, the application of the formula to various rela- 
tionships, and the deviations from the simple theoretical results. The value of 
the method described is said to be not so much for the direct calculation of the 
absolute length of the process to satisfy any given set of conditions as for the 
comparison of the relative merits of ditferent combinations of factors influenc- 
ing the proc*ess of sterilizing canned foods. 

Continuation and extension of work on vegetable proteins, T. B. Osboune 
and L. B. Mendsx {Carnegie Inst. Wash. Yearbook 22 {19^3), pp. 240-346), — 
The various studies noted in this progress report (E. S. R., 49, p. 360) have been 
noted previously from other sources. 

Metabolic experiments on rats and digestibility of the proteins of some 
foodstuifs, B. 0. P. Jansen and W, F. Donath {Meded. Burgerl, Oeneesk, 
IHenst Nederland. Indie No. 1 {J924), pp* 24-45, pi- 1, fig- 1)- — A series of 
metabolism experiments conducted on rats to determine the digestibility of the 
proteins of some foodstuffs in common use in the Dutch East Indies Is 
reported, together with a description of a metabolism cage devised by the 
authors. 

The essential feature of this cage is the arrangement for collecting 
separately the feces and urine. The large mesh wire cage is supported at a 
considerable height above the laboratory table and fitted below with a 
sloping chute which was made first of narrow mesh brass netting, but later 
was replaced by nitrogen-free filter paper soaked in a solution of oxalic acid 
and dried. The feces roll down the chute into a porcelain dish, and the urine 
is absorbed by the filter pai)er. Any urine which fails to be absorbed drops 
into a dish below, where it is caught on filter pai^er soaked in sodium picrate 
to serve as an indicator. 

The digestibility of the protein of the various foods tested was calculated 

in two, ways — f X 100 or digestive factor A, and X 100 

• N-food N-food 

or digestive factor B. In general, daily determinations were made for from 8 
to 14 days. In the tests with rice, the rice was used as the sole food, and 
in the tests with soy beans and chayote leaves these were fed with cassava 
meal and coconut oil. The digestive factors A and B and the nitrogen bal- 
ance in iniligrams for the different foods tested are, respectively, as fol- 
lows: Unpolished rice (nitrogen content 1.2 per cent) 60.2, 63.2, and -+-9.2; 
polished rice (nitrogen content 1.05 per cent) 72.7, 70.3, and — 4.7; polished 
rice to which bran extract had been added (nitrogen content of the mixture 
1.2 per cent) 73.5, 66.8, and —16.5; polished rice (nitrogen content 1.05 per 
cent) 73.6, 77.3, and -+-17; half-polished rice 100 years old (nitrogen content 
1.27 per cent) 78.1, 78.7, and — 19.8; polished rice (nitrogen content 1.19 per 
cent) 88.7, 84, and +3.8; soy bean (nitrogen content of the mixture 3.79 
per cent) 73.3, 76.4, and +58.8; and chayote leaves (nitrogen content of the 
mixture 2.65 per cent) 66.4, 67.1, and +83. 

For comparison with the rat experiments, three metabolism experiments 
were conducted on human subjects, using rice as the chief source of nitrogen. 
In the experiment in which half-polished rice with a nitrogen content of 1.3 
per cent was used, the values for digestive factors A and B were 67 and 64.5 
per cent, with a nitrogen balance of 0.43 mg. Corresponding values for un- 
polished *rice with a nitrogen content of 1.2 per cent were 54.7, 47, and +1.04 
and for the half-polished rice 100 years old 66, 65, and +0.08. 
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The stimulating action of food on intermediary metabolism, 1 [trans. 
title], W. Laxjfbergeb and J. A. SEFdfK (Biochem. Ztschr,, (1924) t No, 3-^4* 
pp, 274-278 ). — The niethcul employed in this study of tlie effect of the oral 
administration of certain foods on the intermediary metabolism of rabbits was 
to take a sample of the rabbit’s blood, administer through a stomach tube a 
solution of the sample being tested, and at 5-minute intervals thereafter for an 
hour take other samples of blood and examine them for sugar by the Bang 
metliod. The rabbits had previously fasted for 24 hours. 

Olive oil had no effect on the curve of blood sugar, but peptone or egg 
albumin produced within the first 5 minutes a hyperglycemia of varying 
duration. 

What to feed the children, D. U. Mendenifall (1Ti>. Agr. Col. Ext. Oirc. 
166 (1924), pp. 24, fig. 1 ). — This circular on the feeding of infants and young 
children discusses the number of feedings a day at different periods up to 18 
mouths, artificial feeding during the first year, and food for the second, third, 
and fourth to tenth years, with general suggestions on the child’s diet and 
standards of nutrition. 

A table, compiled from data on Wisconsin school children, is given of the 
average stature for a given age and the average weight without clothes for a 
given stature of boys and girls up to the age of 18 years. Other tables 
include the average weight of infants for the first 12 months after birth, lists 
of food rich in calcium and in iron, and the relative amounts of vitamins 
and protein in investigated foods used for children. 

Vitamins, I, II [trans. title] (Biochem. Ztsohr., 1S9 (1923), No. 1-S, pp. 
47-65, figs. 5 ). — Two papers are presented. 

I. The vitamin content of honey, A. Scheunert, M. Schieblich, and E. 
Schwanebeck. — Three samples of honey were tested for the presence of vitamins 
A, B, and 0 by api)roprIate feeding experiments in which 3 gm. of the honey 
served as the sole source of the vitamin in question. As judged by the limited 
amount of evidence (three rats being used for each test), none of the samples 
contained any of the three vitamins. 

II. The synthesis of vitamin B hy obligate intestinal bacteria, A. Scheunert 
and M. Schiebllch. — In this further study of the possible synthesis of vitamin 
B by intestinal bacteria (E. S. B., 48, p. 363), Bacillus vulgatus, an organism 
found in the intestines of Herblvora, was grown on a synthetic vitamin-free 
medium and fed in the dried state as the sole source of vitamin B to pigeons 
in a state of nutritive decline on a vitamin-free diet. The i)rompt increase in 
body weight and elevation of temperature to normal are thought to indicate 
that B. vulgatus has the property of synthesizing vitamin B. 

The A-vitamiu-content of different Indian foodstuffs and the value of 
the proteins of these latter as a supplement to the proteins of rice, B. C. P. 
Jansen and W. P. Donath (Meded. Bergerl. Oenecsk. Dienst Nederland. Indie 
No. 1 (1924), PP* 40-98, figs. 19 ). — ^In this Investigation, foods in common use 
in the East Indies were tested for their value as sources of proteins and vitamin 
A by being fed to rats as supplements to a diet of polished rice. In general 
the curative method was used, i. e., the food to be tested was not added to the 
ration until the animals had ceased growing and in many cases had developed 
xerophthalmia. To determine whether failure to grow was due to protein or 
vitamin deficiency, cod liver oil was added to all diets on which growth had 
ceased. 

From the results reported, a classification of the various foodstuffs with 
respect to vitamin A has been made along the lines noted in a study of vitamin 
B (B. S. B., 61, p. 370). (1) Foodstuffs very rich in vitamin A, of which 
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the addition of from 1 to 5 per cent on the dry basis Is sufficient to supplement 
satisfactorily a vitamin A-free basal diet Among the food materials placed in 
this group, with the estimated amounts for curing xerophthalmia, are the fol- 
lowing fruits : Banana O.b gm., sapodllla 1, papaya 1, and avocado from 0.5 to 1 
gm. The vegetables included In this group are cowpeas (dried and powdered) 
3 per cent, leaves of cowpeas dried 3, cassava leaves (boiled and dried) 6, 
pumpkin leaves (boiled and dried) 1, fresh pumpkin from 1 to 2, boiled and 
dried pumpkin 6 per cent, chayote fruit or leaves (boiled and dried) 6, and 
fresh cucumber from 5 to 10 gra. Animal products in this group include ducks’ 
eggs (dried and sealed) 3 per cent, butter preserved in tins 6, and cod liver 
oil 0.5 per cent 

(2) Foodstuffs having so little vitamin A as to be insufficient to prevent the 
symptoms of vitamin A deficiency when used exclusively. In this group are 
placed rice (polished and unpolished), corn (at least the white variety), 
coconut press cake, and peanut press cake. (3) Food materials which do not 
furnish sufficient vitamin A when fed at a level of from 5 to 10 per cent, but 
might prove sufficient if given in larger amounts. In this group are placed 
meat, soy beans, dried fish and shrimps, and palm oil. 

Definite conclusions are not drawn concerning the protein values of the 
foods tested, although it is considered that the proteins of soy beans are of 
greater value than those of meat or dried fish. 

Materials recommended as best fitted to supplement the deficiencies of rice 
in vitamin A are bananas, fresh or boiled vegetables, and ducks’ eggs. It is 
estimated that the use of one banana daily is sufficient to prevent symptoms 
of vitamin A deficiency on a diet consisting chiefly of rice. 

Comparative tests on the respiratory capacity of varions tissues and 
their content of vitamin B [trans. title], K. Rohr (Hoppe- Sejfler^s Ztschr. 
Physiol, Chem,, 129 (1923), No. pp. 248-267, figs, 2). — As a confirmation of 
the theory of Hess that vitamin B deficiency lowers* the oxidative processes of 
the body tissues (E. S. R., 47, p. 862), the author reports a comparative study 
of the respiratory activity, as measured by the capacity to reduce m-dinitro- 
benzol of various organs of guinea pigs and the ability of these organs to 
cure polyneuritis In pigeons. 

The guinea pig organs showed decreasing respiratory activity in the order 
of kidney, liver, brain, and muscle. The kidney proved much more effective 
than the other organs tested in relieving the symptoms of polyneuritis, with 
liver next, and brain and muscle of about the same value. It is concluded 
that any tissue which in vitro shows high oxidative capacity will i)rove active 
as an antineuritic agent. 

The effect of heat on the reducing properties of dried yeast and its 
vitamin value, with a discussion of pigeon beriberi [trans. title], W. R. 
Hess and K. Rohr (Hoppc-Seyler^a Ztschr, Physiol, Chem., 129 (1923), No, 4-6, 
pp, 268-283, figs. 2). — This paper consists of a general discussion of the symp- 
toms noted in the polyneuritic pigeons of the above study and the report of a 
comparison of the effect of heat treatment at different temperatures on the 
reducing power of yeast suspensions and their ability to cure polyneuritis. 

It was found that temperatures as low as 40® C. decreased the reducing 
power of yeast, but at none of the temperatures tested, which did not exceed 
100®, was there any loss of antineuritic properties. 

Vitamin investigations (California 8ta. Rpt. 1923, p. 164, !)• — It Is 

reported that preliminary results indicate that pasteurized strawberry sirup 
is sux>erior to either loganberry or blackberry sirup as a source of vitamin O. 

20965—25 6 
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The influence of diet and management of the cow upon the deposition of 
calcium in rats receiving a daily ration of the milk in their diety M, A. Boas 
and H. Chick (Biochem, Jour,, 18 (1924) , No, 2, pp. 4SS--447, fiffs. 5) .—In the 
investigation reported, the method described in the paper previously noted 
(B. S. R., 51, p. 806) was used to follow the retention of calcium and phos- 
phorus In young rats on a diet complete In every respect except for fat-soluble 
vitamins, the only source of these being 5 cc. daily of milk from the same cow 
under different conditions of feeding: (1) After 6 months on a diet of dry 
fodder in a dark stall, (2) after two months on a diet of green food in a dark 
stall, and (3) after two months on pasture in summer. The composition of 
the three samples of milk with respect to fat, calcium, and phosphorus was as 
follows: Fat 3.85, 3.9, and 5.1; calcium 0.12, 0.114, and 0.122; and phosphorus 
0.101, 0.079, and 0.082 per cent, respectively. 

A single metabolism experiment involving 4 young rats, 2 of each sex, was 
conducted for each sample, each series being provided with the same number 
of controls on the basal diet supplemented by 5 cc. of a reconstituted stand- 
ard dried milk supplemented with three drops (0.073 gm.) of cod liver oil 
dally. The rats had not been on a vitamin A-deflclent diet previous to the ex- 
periment and continued to grow without interruption during the six weeks 
of the experiments. 

‘‘Rats receiving samples (1) and ^2) showed defective calcium retention 
as compared with control rats on the same basal diet supplemented with cod 
liver oil and an equivalent ration of dried milk. The retention of phosphorus 
was also affected, but to a h>ss degree. In these animals the ratio of calcium 
retained to phosphorus retained was found to decrease steadily during the 
early weeks of life, whereas in normal animals this ratio shows a steady 
Increase. 

“Rats receiving sample (3) showed no significant difference in calcium 
retention as compared with the control animals. Complete analyses of the 
bodies of these rats, aged 11 to 12 weeks, were made to show the distribution 
of calcium and phosphorus and the ratio of these substances to one another 
in the skeleton and soft tissues. The results obtained were practically identi- 
cal for animals of both series. 

“The Influence of cod liver oil upon calcium deposition is not to be attrib- 
uted to specific properties peculiar to that substance but to its high content 
of fat-soluble vitamins, as a similar effect upon calcium deposition can be 
demonstrated in the case of cow’s milk, the degree depending on the diet 
of the cow and the amount of sunlight to which she is exposed.” 

Contribution to the nitrogen and mineral metabolism in avitaminosis 
[trans. title], N. Hikabatashi (Biochem, Ztschr., 145 {1924) ^ No, 1-2, pp. 
18S1, fig, 1). — ^Nitrogen, phosphorus, calcium, and magnesium metabolism 
experiments are reported on a full-grown dog during a foreperlod of 6 days 
on a vitamin-rich diet and a main period on a vitamin-free diet continuing 
until the death of the animal on the one hundred and eighth day. The main 
period was further divided into two periods, the first, which lasted until the 
forty-third day, being considered as "the period of true avitaminosis uncompli- 
oated by starvation, and the remainder the period of avitaminosis compli- 
cated by starvation through failure of the appetite. 

In the foreperlod there was a slight gain in weight and a slight ijositlve ni- 
trogen balance. In the first part of the main period the weight fell very 
slightly during the first 18 days, then increased up to the forty-second day, 
after which, with the onset of gastric disturbances, it again fell rapidly. In 
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the remaining iieriod the curves of loss In weight and nitrogen balance ran 
parallel, with occasional exceptions. 

In the foreperiod the phosphorus, calcium, and magnesium balances were 
negative. In the first part of the vitamin-free period these became more 
strongly negative and later slightly positive. Shortly before the nitrogen 
elimination increased, the phosphorus, calcium, and magnesium balances again 
became strongly negative. In general the mineral metabolism followed that of 
the protein. 

Experiments on nitrogen metabolism in avitaminosis [trans. title], J. A. 
Collazo (Biochem. ZUchr,, H5 (1924), No. 5-6^ pp. 4S6-44^)* — A brief report, 
with experimental data. Is given of nitrogen metabolism experiments con- 
ducted on three dogs maintained for some time on a vitamin-free ration. 

During the course of avitaminosis, the purine nitrogen of the urine in- 
creased slightly until shortly before death, when it sank to the original level. 
The values for uric acid showed similar changes on long continued avitamin- 
osis. The allantoln content of the urine fluctuated, with a tendency to some- 
what higher values than normal until shortly before death, when there was 
a decrease. The values for uric acid and allantoln sometimes ran parallel and 
sometimes not. The ammonia and amino acid content of the urine Increased 
gradually, and that of urea decreased- Normal values for phosphoric acid 
were obtained in the early stages, but with the decrease in body weight there 
was a tendency to higher values. 

In the blood the residual nitrogen showed a slight Increase, t!ie urea re- 
mained unaltered for a sliort period hut showed a tendency to increase later, 
and the amino acid increased steadily, especially in the later stages of the 
disease. 

These results are considered to confirm those Adachi (B. S. R., 51, p. 
463) and Alpem (B. S. R., 50, p. 565). 

The effect of a one-sided diet on avitaminosis and the behavior of the 
body temperature in this condition [trans. title], K. Asada {Biochem. 
ZtBchr.y 139 {1923) y No. ISy pp, 284-252^ fig. 1 ). — ^To determine whether vitamin 
deficiency renders the animal particularly .sensitive to a one-sided diet, three 
groups of 5 rats each were fed a basal diet consisting of an adequate salt 
mixture and sufficient protein for maintenance. The diet of all the animals 
ill the first group was supplemented with vitamins, in tlie second was vitamin- 
free, and in tlie third was vitamin-free for a preliminary period of 4 weeks. 
One animal in each group received sufficient protein, fat, and carbohydrate 
to make the diet adequate, and the other 4 protein, fat, sugar, and starch, 
respectively, ad libitum. 

Among the animals receiving a diet containing vitamins, those receiving 
protein as the only supplement died in the third or fourth week, and those 
on starch In the eighth or ninth week, while those on sugar and fat lived 
throughout the experimental period of 10 weeks. The protein-fed animals lost 
weight rapidly, those on starch gained and then lost, and those on sugar and 
fat remained at constant weight. The survival period of the rats on the 
diets containing no vitamins was much shorter than on the vitamin-contain- 
ing diet. The most rapid loss in weight occurred on the protein diet, followed 
by fat, sugar, and starch. 

Can ultraviolet light hinder the development of hypochromatic anemia 
In avitaminons animals? [trans. title] P. M. Susict {Biochem. Ztschr.y ISO 
{1923) t No. 1-Sy pp. 258-260). — Data are reported on the number of red blood 
cells, percentage of hemoglobin, and color index of the blood of four pigeons 
fed polished rice, (1) three weeks after the feeding of polished rice, (2) 
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th6 same pigeons after a 15*ininate treatment for 6 days with ultraylolet 
light, (3) the same after the seventh treatment, and (4) 24 hours after the 
seventh treatment. The numbers of red blood cells of the four groups were 
3,991,000, 4,190,300, 3,962,000, and 4,123,000. These results are thought to 
Indicate that ultraviolet light checks the progress of anemia resulting from 
vitamin deficiency. 

Does the administration of salt hasten the appearance of nerve dis- 
turbances in avitaminous animals? [trans. title] P. M. Suski {Biochem, 
Ztschr., 1S9 (192S), No, i-3, pp. 25S-’257),—The intravenous or intramuscular 
injection of sodium, potassium, and calcium chlorides into pigeons fed pol- 
ished rice was found not to hasten the appearance of the characteristic symp- 
toms of polyneuritis. 

Experimental researches relative to the mechanism of the production 
of the symptoms characteristic of a disease of unbalanced nutrition, 
avian polyneuritis [trans. title], L. Randoin and H. Simonnet {Bui, 8oc, 8ci. 
Hyg, Aliment,, 12 (1924), No, 2, pp. S6--112, figs. 11). — ^This is a detailed report 
uf extensive studies conducted by the authors on the nutritive requirements of 
the pigeon leading to the adoption of the artificial diet described in a previous 
communication (E. S. R., 61, p. 70). 

Pathogenesis of deficiency disease. — The relation of faulty nutri- 
tion to the development of epithelioma contagiosum, R. McCabbison 
(Indian Jour, Med, Research, 11 (1924), No. 4, PP- 1119-llSO, pis. S). — ^Pre- 
viously noted from another source (E. S. R., 40, p. ^5). 

Inverse relation between iodine in food and drink and goiter, simple 
and exophthalmic, J, F. McClendon and J. C. Hathaway (Jour. Amer. Med, 
Assoc., 82 (1924), No, 21, pp. 1668-1672, figs. 4)- — Hata are reported on the 
iodine content of foods of vegetable and animal origin and of drinking water 
from various sources in goitrous and nongoitrous regions of the United States. 
A comparison of the reported figures with the distribution of goiter shows a 
consistently lover iodine content in the foods and water of goitrous regions. 
The highest content of iodine reported was 18,470 times as great as the lowest. 
This is thought to answer the objections tllht have been advanced to putting 
minute traces of iodine in drinking water to prevent goiter. 

ANIMAL PEODTICTION 

A study of ensiling a mixture of Sudan grass with a legume, P. A. 
Wbioht and R. H. Shaw (Jour. Ayr. Research [U, S.], 28 (1924), No, S, pp, 
255-250). — This paper deals with a study conducted at the Dairy Division, 
U. S. D. A., dealing with the advantages, if any, of mixing low protein and 
high carbohydrate crops with others high in protein and low in carbohydrates 
for the production of silage. Five experimental silos were filled on September 
2 with the following silage crops: Fresh Sudan grass, wilted soy])ean8, 
wilted cowpeas, and mixtures of equal parts of soybeans and Sudan grass and 
wilted cowpeas and Sudan grass. The Sudan grass was cut at the dough stage, 
while the soybeans and cowp(?as were well podded at the time of ensiling. 
The materials were well packed In the experimental silos and weighted. At 
the time of opening on December 3 all the silages were in good condition ex- 
cept the Sudan grass, a part of which was moldy. The following table gives 
the chemical composition of the five types of silage at the time of ensiling 
and at the time of opening the silos; 



1025] 


ANIMAL PRODUCTION 


69 


Composition of silages as put into and taken out of silos 


Kind of silage 

Dry 
matter 
in moist 
material 

Water-free basis 

Total 

protein 

Albumi- 
noid pro- 
tein 

Crude 

fiber 

Etber 

extraot 

Nltro- 

gen-free 

extract 

Ash 

In 

Out 

In 

Out 

1 

In i Out 

! 

In 

Out 

In 

Out 

In 

Out 

In 

Out 


Per 

Per 

Per 

Per 

Per I Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 


cent 

cent 

cent 

cent 

cent 1 cent 

cent 

cent 

cent 

cent 

cent 

cent 

cent 

cent 

Sudan grass alone 

30.3 

28.0 

6.0 

6.4 

5.31 4.5 

34.0 

35.2 

1.5 

1.9 

53.0 

60.4 

5.5 

6.1 

Sudan grass and soybeans.. 

30.3 

30.1 

11.0 

11.3 

9.0 7.1 

31.6 

34.0 

1.4 

2.3 

40.3 

44.0 

6.8 

7.6 

Soybeans alone 

36.3 

34.8 

16.7 

17.6 

12.7' 0.8 

30.5 

32.7 

1.2 

2.0 

44.9 

39.5 

6.7 

8.3 

Cowpeas alone 

31.8 

31.0 

16.0 

15.0 

18.4! 0.0 

23.8 

27.1 

1.5 

2.6 

51.0 

45.6 

7.7 

8.8 

Sudan grass and cowpeas 

33.3 

1 

80.6 

1 

11.8 

12.3 

1 

9.8‘ 8.0 

20.0 

30.6 

1.7 

2.6 

49.6 

46.6 

7.1 

8.1 


In tests with dairy cows of the palatability of the different silages which 
were of very short duration, the Sudan grass silage was decidedly the least 
palatable, while the soybean silage was most palatable, though it was closely 
followed in palatability by cowpea silage and both of the mixtures, which were 
considered of equal value. 

It is concluded from the study that it is not necessary to mix high protein 
and high carbohydrate crops for the production of good silage, as the crops 
containing the larger amounts of carbohydrates usually take care of them- 
selves, while the wilting of high protein crops will make them satisfactory for 
the production of a good type of silage. 

Acidity in relation to quality in sunflower silage, M. J. Dlish {Montana 
Sta, Bui, 163 (1924) t pp* 13 ), — This is a continuation of the studies of the 
quality of sunflower silage previously noted from this station (E. S. R., 45, 
pp. 871), The H-ion concentration, volatile and nonvolatile acidity and the 
ratio between them in the silage juice, and the content of reducing sugars 
and sucrose in the dry matter of the fresh plant, as well as the quality of the 
silage produced in each case, arc tabulated for samples of corn, sunflower, and 
mixtures of corn and sunflowers ensiled in large silos, 2-qt. jars, and 100-lb. 
cans. 

Due to the large amounts of water present in green sunflower silage, con- 
siderable juice is pressed out which contains much of the acid-forming mate- 
rials and thus further reduces the already low sugar content of sunflowei’ 
silage. This favors the development of butyric acid-forming bacteria and 
accounts for the customary spoilage in the center of the silo. The material 
lower in the silo may, however, keep, due to the washing down of the acid- 
forming materials from above. Butyric acid bacteria can apparently develop 
only when the H-ion concentration is below 4.9. The addition of sugars or 
mixing of sugar-containing materials as corn, molasses, etc., with sunflower 
silage was found to favor better fermentation with the production of a higher 
acidity and the prevention of spoilage. Irrigation was found to be a con- 
tributing factor toward a low sugar content of the sunflowers. 

The poorer qualities of silage seemed to be associated with a high ratio of 
volatUe to nonvolatile acid. Although the total acidity of two silages may 
be the same, the quality may be very different, due to the relative amounts 
of acetic and lactic acid present. 

The uee of 2-qt fruit Jars kept in the laboratory for studying the changes 
during the ensiling process was found more satisfactory than 100-lb. tins left 
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in the cold, as the action In the former containers more closely approximated 
that occurring in large silos. Due to the lack of pressure, the silage in both 
cases was more moist than is found in silos. Valves allowing the escape of 
gases without the entrance of air were attached to the fruit jars. 

Schweizer electrical and Italian methods of green forage preservation 
{California Sta, Rpt, 102S, pp. 50, 89). --In continuing tlie study of the electri- 
cal method of green forage preservation (B. S. B., 48, p. 568), corn and honey 
sorghum silage were prepared by A. H. Hoffman in jars 2.6 ft. in diameter and 
4 ft. high and treated with an electric current. It required 27.6 and 32.4 kw. 
hours per ton of the respective silages to raise the temperature to the re- 
quired 122® B. The difference in the electrical requirements was probably 
due to the initial temperature at the time of ensiling. When the silos were 
opened in May, after filling in October, a large amount of spoiled silage was 
found at the top of each jar. The remaining silage in botli cases was very 
palatable to animals. 

A third experimental jar was filled with wilted corn and sealed (Italian 
method). This silage was practically all in good condition and palatable 
when fed to dairy cows. It is concluded that the Italian method is com- 
paratively practical and economical, w'hile the cost of the Schweizer electrical 
method practically prohibits its use. 

[Composition of livestock feeds] {California Sta. Rpt. 1923, pp. 160, 161, 
162, 163, 164, 165). — ^The analyses of various plants having more or less 
possible value as feeds for livestock, including Carol) bean and Giant kale 
stalks, are discussed. 

Alfalfa hay. — ^The following analyses of first, second, third, and fourth cut- 
tings of alfalfa hay were made: Moisture 9.47, 8.09, 8.86, and 8.67 per cent; 
protein 16.96, 13.43, 17.69, and 17.20 per cent ; fat 1.83, 2.16, 3.26, and 2.33 per 
cent; nitrogen-free extract 34.77, 35.81, 36.84, and 38.01 i)er cent; crude fiber 
26.49, 31.62, 23.15, and 24.13 per cent; and ash 10.48, 7.99, 10.20, and 9.57 per 
cent, respectively. 

Cherokee rose. — ^A sample of the leaves and stems of the Cherokee rose has 
been analyzed, from which it is concluded that the plant is richer in protein 
than either wheat or oat hay on the same moisture basis, and the crude fiber 
content is less than that reported for ordinary cereal hays. This sample con- 
tained 23.4 per cent of moisture. 

Horse hean. — ^A physical analysis of several plantings of horse beans has 
indicated that the sample planted in February contained 35.9 per cent leaf, 
while the sample planted in Deceml)er contained 38.29 per cent pod. The 
analysis of this plant proves it to be a valuable feed which is richer in i)ro- 
tein than the cereal fodders on the same moisture basis and compares favor- 
ably with alfalfa. 

Malva leaves as green food for poultry. — ^The analysis of malva leaves has 
shown them to contain the following percentages of nutrients: Moisture 
80.9, protein 8.34, fat 0.86, nitrogen-free extract 6.09, crude fiber 1.38, and ash 
2.43 per cent The high ash content of this material would indicate that the 
malva is an excellent green food for poultry. 

Orange l>y-products as cattle food. — Samples of orange pulp suitable for 
stock feed were received in a sound condition, having a pleasant odor and 
being very palatable. Its composition compared favorably with beet pulp 
silage, but contained less crude fiber and about 60 per cent more minerals, as 
well as vitamins. Should orange pulp and orange pulp silage be relished by 
cattle, they should prove of higher value than the beet by-products. 
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Analyses of range forage plants collected at Shingle Springs . — ^The protein 
content of samples of range forage plants collected at Shingle Springs has 
been found to be low, which is probably due to the fact that these samples 
were practically devoid of seeds. The maximum crude fiber content agrees 
fairly well with that of rye hay, while the minimum agrees with that of 
alfalfa hay. 

Vida monanthos seed^ flowered vetch or lentil as a supplemental feed for 
cattle . — ^An analysis of the seeds of the flowered vetch or lentil (F. monanthos) 
shows that it corresponds almost identically with the ordinary lentil and is 
richer in protein than coconut oil cake meal. 

Watermelon pulp and rind as supplemental feed for livestock . — ^Analyses of 
dried watermelons have Indicated that this product contains about 13 per cent 
of protein. The content of fat and mineral matter is also higher than that 
usually reported for grain, but tlie crude fiber is also fully 10 times as great as 
that reported for wheat or corn. 

Whale meat and hone for feeding poultry . — An analysis of the sample of 
whale meat and bone has shown that this product contains about 39.4 per cent 
of crude protein and 43.15 per cent of ash, consisting mainly of calcium phos- 
phate. Only a small percentage of fat was found in the material analyzed. 
Whale meat similar to this sample should furnish a desirable source of protein 
for poultry feeding, as well as furnishing required minerals. 

Composition of ofilcial samples of feeding-stulfs and mixtures collected 
in New York from January to July, 1923, L. L. Van Slykk {New York 
State Sta. Bui. 515 {1924), pp- 3-18 ). — ^The results of a study of the composi- 
tion of the 1,100 samples of feeding stuffs and mixtures officially analyzed dur- 
ing the first six months of 3023 are reported. The high, low, and average 
guarantees and analyses of each feeding material and the range for the mix- 
tures, as well as the number of mixtures containing different feeds are tabu- 
lated. The numbers of deficiencies are aLso noted in each case. 

Mineral feeding investigations, O. E. Reed and C. F, Huffman {Michigan 
Sta. Quart. Bui., 7 {1924), 1, pp. 14-16 ). — popular discussion is given of 

the mineral requirements of livestock and more especially dairy animals, 
as well as the rations planned to be used In an experiment with heifers to 
compare roughages as sources of minerals. 

[Beef cattle feeding experiments at the University of California] {Cali- 
fornia Sta. Rpt. 1923, pp. 75, 76, fly. 1 ). — ^The results of feeding experiments 
with beef cattle, most of which are continuations of those previously noted 
(E. S. R., 48, p. 569), are reported. 

Feeding trials with calves. — ^Thirty-four calves brought from the range on 
November 26 made average daily gains of 2.12 lbs. during December on alfalfa 
pasture, 0.29 lb. during January on poor volunteer pasture, 0.46 and 0.56 
lb., respectively, during February and March on fairly good volunteer pasture, 
and 1.74, 2.83, and 2.25 lbs., respectively, during April, May, and June on 
alfalfa pasture. Injury to the alfalfa by grasshoppers reduced the July 
gains to 0.43 lb. per day. 

Feeding trials with steers v. heifers . — One lot of steers made average dally 
gains of 2.19 lbs. from July 28 to October 27, while a similar lot of heifers 
made average dally gains during the same period of 2.26 lbs. At the end of 
the trial, the steers, however, were sold for $2 per hundredweight more than 
the heifers. 

Two-year-old steers v. yearlings , — A lot of yearlings made average daily 
gains of 2.3 lbs. during a 120-day feeding test on a ration of barley, cottonseed 



72 


EXPERIMENT STATION EECOED 


tVoI. 62 


meal, alfalfa hay, and sorghum silage, while a comparative lot of 2-year-old8 
made average dally gains of 1.86 lbs. on the same ration. The yearlings con- 
sumed an average of 44.47 lbs. of feed per day, while the 2-year-olds con- 
sumed 61.65 lbs. of feed daily. The steers of both ages brought the same 
price at selling. 

Finishing baby beef, G. A. Buown and G. A. Bbanaman (Michigan 8ta. 
Quart Bui., 7 (192Jt), No. i, pp. S-6, fig. 1).— The results of a comparative test 
of methods of feeding baby beef are reported. Three lots of 10 Hereford 
steer calves each averaging 463 Ihs. in weight wore selected. The basal ration 
ted to all lots consisted of alfalfa hay, silage, minerals, and a grain mixture 
composed during the first CO days of equal parts of corn and whole oats, dur- 
ing the second 60 days of 3 parts of corn to 1 of whole oats, and during the 
last 70 days of corn only. Lots 1 and 2 received oil meal in amount^ of 1 lb. 
per day during the first 120 days and 1.5 lbs. daily during the next 30 days, 
followed by 2 lbs. per day during the last 40 days. Lot 1 received the grain 
in a self-feeder after the first 30 days, lot 2 was hand-fed its grain twice 
daily, receiving about two-thirds as much as lot 1. Lot 3 received an amount 
of grain equal in weight to the grain and oil meal fed to lot 2. Four pigs 
followed the calves in lot 1 and 2 each in lots 2 and 3. These ifigs required 
considerable extra feed. The results of the experiment are summarized in 
the following table : 

Summary of hahy hecf production experimentH 


1 

Lot 

Average 

dally 

gain 

Average dally ration 

Calcu- 
lated cost 
per 100 
Ids. gain 

Selling 

price 

Corn 

Oats 

Oil meal 

Silage 

Alfalfa 


Lb9. 

Lbs. 

IJ>9, 


Lbi. 

Lb9. 




2.65 

10.21 

2.65 

1.24 

7.34 

3.32 

$10.23 

$9.70 

2 

2.56 

6.34 

1.59 

1.24 

16. 70 

4.97 

9.38 

9.20 

8 

2.33 

7.36 

1.82 


11. 46 

5.36 

9.20 

9.20 







Fattening beef calves, S. H. Hay, rev. by A. T. Semple (U. S. Dept. Ayr., 
Farmef s* Bui. 14 I 6 (1924), pp. 11+13, figs. 7). — This is a popular account of 
the various i)hases of fattening calves for market, and sui)ersedes Farmers’ 
BuUetin 811 (K. S. B., 37, p. 367). 

Feeding trial [with sheep at the California Station] (California Sta. 
Rpt 1923 f pp. 83, 84)- — The 192 lambs used were divided into four lots for 
comparing the feeding value of various rations. The average daily rations, 
gains, and the calculated costs per 100 lbs. of gain on each ration were, re- 
spectively, lot 1 0.745 lb. of barley and 3.61 lbs. of bean straw, 0.193 lb., and 
$11.94 ; lot 2 0.815 lb. of barley and 2.93 lbs. of cut alfalfa hay and cut barley 
straw, 0.197 lb., and $14.26 ; lot 3 0.727 lb. of barley and 2.84 lbs. of cut alfalfa 
hay, 0.294 lb., and $10.68; and lot 4 0.724 lb. of barley and 2,64 lbs. of whole 
alfalfa hay, 0.22 lb., and $8.10. 

Winter feeding of breeding ewes, W. B. Joseph (Montana Sta. Bui. 164 
(1924)* PP* l(^i 4)* — ^Thls consists of summaries of experiments conducted 

from 1916 to 1921 in comparing various rations for wintering breeding ewes, 
the more essential results of which are mostly tabulated as follows; 
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Summary of comparative rations for breeding ewes 


Ex- 

peri- 

ment 

Year 

Lot 

Num- 
ber per 
lot 

Lenph 

period 

Average daily ration 

Average 

inltltu 

weight 

Aver- 

age 

gain 

Average 
daily 
cost 
of feed 
per ewe ^ 





Days 


i 

Zbs. 


Cents 

1 

1915-17 

1 

12 

89 

4.1 lbs. clover hay and 0.08 lb. oats.. 

165 

12 

1.72 



2 

i 12 

90 

3.6 lbs. clover bay, 1 lb. beets, and 1 

106 

15 

1. 72 






0.08 lb. oats. 


“1 




3 

29 

40 

2.33 lbs. hay, 1.87 lbs. straw, 0.78 lb. : 

176 


1.33 






beets, and 0.08 lb. oats. 




2 

1917-18 

1 

IS 

09 

4 lbs. bay and 0.17 lb. oats 

168 

11 

1.81 

i 


2 

1.5 

09 

3.07 lbs.’ hay, 2.08 lbs. sunflower i 

165 

12 

1.73 






silage, and 0.16 lb. oats. 






3 

IS 

09 

3.07 Ids. hay, 0.20 lb. cottonseed 

167 1 

20 

2.30 






cake, and 0.16 lb. oats. 




3 

1919-20 

1 

14 

02 

! 4 lbs. alfalfa bay 

148 

21 

1.60 



2 

14 

C2 

3 lbs. alfalfa bay and 2.6 lbs. sun- 

150 1 

16 

1.59 






flower silage. 

! I 





3 

14 

02 

3 lbs. alfalfa hay and 0.18 lb. linseed 

148 1 

14 

1. 78 


1 




oil cake. 






4 

8 

62 

1.6 lbs. alfalfa bay and 4.2 lbs. sun- 

142 

-7 

1.27 






flower silage. 




4 

1919-20 

1 

12 

73 

i 3.9 lbs. alfalfa hay.. 

140 

21 

1.67 



2 

11 

73 

5.5 lbs. sunflower sUngo, 0.5 lb. oat 

140 

11 

1. 62 






straw, and 0.22 lb. cottonseed 









cake. 




5 - - 

1020-21 

1 

IS 

75 

4 lbs. alfalfa hay 

153 

23 

1.60 



2 

15 

75 

2.8 lbs. alfalfa bay and 3.9 lbs. sun- 

154 

25 

1.72 






flower silage. 






3 

15 

73 

2 lbs. alfalfa hay and 5.6 lbs sun- 

154 

20 

1 1.64 






flower silage. 



1 


— 


.. . -- 

* _ 1 

' 1 


... . . 

' 


1 Calculated on the basis of the following prices: Clover and alfalfa hay. oat straw, sunflower silage, and 
beets at $8, $2. $3, and $4 per ton, respectively; oats, cottonseed cake, and linseed oil cake at $1.25, $3.25, 
and $3.25 per hundredweight, respectively. 


Rations of 4 lbs. of alfalfa or clover hay per day were found to be very 
satisfactory for wintering breeding ewe.s. The substitution of beets for a 
portion of the hay at the rate of 1 lb. for each 0.5 lb. of hay gave equally good 
results. Sunflower silage was not satisfactory as the sole feed, and no advan- 
tages were shown for its use in replacing part of the hay. A ration without 
hay consisting of sunflower silage, oat straw, and cottonseed cake gave fairly 
good re.sults. The replacement of hay by cottonseed cake or linseed oil cake 
added to the cost of the ration and .showed no advantages. Supplementing 
the ration with from 0.25 to 0.5 lb. of outs for from 20 to 30 days before lamb- 
ing is thought to insure strong lambs and a good milk flow. 

[Coiiiparativo rations for fattening hogs] {Calif ovnhi Sta. Itpi, X923, 
pp, 85f 86, 87, 8S ), — The results of the following exjieriinent.s are given: 

Feeding rice and rice 'by-products to swme . — In continuing the comparative 
trials of rice and rice by-products (E. S. R., 48, p. 571), E. H, Hughes anti 
B. H. Thomas fed 8 lots of 10 pigs each for 3 months on self-feeders in dry 
lot and compared the following rations: (1) Rolled barley and tankage, (2) 
brewers’ rice and tankage, (3) rolled barley, rice polish, and rice bran mixed 
in equal parts, (4) rolled barley and rice polish mixed in equal parts, (5) 
rolled barley and rice bran mixed in equal parts, (6) rolled barley and rice 
polish mixed in equal parts, plus tankage in a separate self-feeder, (7) rolled 
liarley and rice bran mixed in equal parts, plus tankage in a separate self- 
feeder, and (8) rice paddy and tankage mixed in the proportion of 9: 1, cooked 
for 12 hours, and hand-fed twice daiiy. The results indicate tlmt the lots 
not receiving tankage gained slowly and consumed large amounts of feed per 
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unit of gain. The most rapid and economical gains were made on the ration 
of brewers’ rice and tankage. The pigs did not do well on the cooked rice 
ration. 

Feeding paddy rice , — Six lots of 12 pigs each were used in comparing the 
feeding value of coarse and finely ground damaged and undamaged rice 
paddy when self -fed in dry lot. “The results of the test indicate that paddy 
rice and damaged paddy rice, when finely ground, can be successfully fed to 
fattening swine in the dry lot when supplemented with tankage.” 

Tannery waste feed experiment . — ^In a 94-day trial various rations were 
compared for fattening swine, using 6 lots of 5 pigs each, averaging 69.2 lbs. In 
weight. The results of the experiments indicated that the largest average 
daily gains, 1.34 lbs., were made on a ration in which 295.44 lbs. of rolled 
barley and 1,217.19 lbs. of skim milk were consumed per 100 lbs. of gain. 
The lowest average daily gains, 0.47 lb., were made on a ration in which 
677.44 lbs. of rolled barley and 75.27 lbs. of tannery waste were consumed 
per 100 lbs. of gain. One lot receiving rolled barley only made average dally 
gains of 0.61 lb. as compared with 0.67 lb. by another lot receiving rolled 
barley and tannery waste mixed. The requirements per 100 lbs. of gain 
were in the first lot 571.92 lbs. of rolled barley and in the second lot 527.91 
lbs. of rolled barley and 68.42 lbs. of tannery waste. 

Yeast for fattening swine, G. A. Brown and W. K. .T. Edwards (Michigan 
^7-a. Qnar't, Bui., 7 (1024), No. i, pp. 7, 8).— The value of adding yeast to the 
ration of fattening pigs was Investigated in a 90-day test with 8 lots of 88-lb. 
pigs. The basal feed mixture consisted of 100 lbs. of corn meal and 12 lbs. of 
tankage, the latter being reduced to 9.5 lbs. during the second 30 days and 
finally to 8 lbs. during the last 30-day period. The foods were given as a slop 
to which 0.26 per cent of yeast was added 48 hours before feeding for lot 1, 
while 0.6 per cent of yeast was added to the slop just before feeding for lot 
2. The lot receiving the fermented feed and no yeast made pra(!tically equal 
gains, requiring similar amounts of feed. The lot having the yeast added to 
its ration at feeding time did not make as good gains, though no reason for this 
is given. 

Hogging off corn, G. A. Brown and W. E. J. Edwards (Michigan Sta. 
Quart. Bui., 7 (1924), No. i, pp. G, 7 ). — ^The results are reported of a 33-day 
test in comparing the gains made by 3 lots of pigs averaging about 110 lbs. 
when receiving supplements of \vhole oats, soy beans, and tankage in addition 
to corn hogged off. The average dally gains made by the different lots re- 
ceiving the various supplements were whole oats 1.25, soy beans 1.17, and tank- 
age 1.79 lbs. The first lot required per 100 lbs. of gain 471 lbs. of corn and 
52 lbs. of whole oats. The second lot required 513 lbs. of corn and 35 lbs. of 
soy beans, while the third lot required 412 lbs. of corn and 15 lbs. of tankage. 

[Investigations with poultry at the California Station] (California Sta. 
Rpt. 1923, pp. 220^224, 225, 226, figs. 2). —Summaries of the experimental work 
with poultry, most of which was conducted by J. E. Dougherty and S. S. Goss- 
man, are given. Many of the experiments are in continuation of those previ- 
ously noted (B. S. R., 48, p. 672). 

Feeding value of different grades of meat scrap . — A lot of hens receiving 
additions to the basal mash of 15 per cent of a 40 to 45 per cent protein meat 
scrap laid practically the same numbers of eggs as a lot having 10.6 per cent 
of a 70 to 75 per cent protein meat scrap added to the mash. The mortality 
in the respective pens was 25.7 and 10.7 per cent. Another lot receiving an 
addition to the mash of 15 i>er cent of a meat scrap containing 50 to 56 per 
<^t of protein laid an average of 10.5 lass eggs per hen, and the mortality 

intermediate between the other two lots. 
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Yeast feeding triaU , — ^The preliminary results are reported of the first 90 
days of a comparison of the value of adding granulated, dried yeast to the 
ration of laying hens. With the Leghorns the production was practically equal 
with or without the yeast feeding, but with Plymouth Rocks and Rhode Island 
Reds the production was increased from 31.7 eggs per bird in the lot without 
yeast to 35.1 eggs per bird when yeast was supplied. No influence of the yeast 
was detected on the weights of the birds or the hatchability of the eggs. 
With well balanced rations, W. E. Lloyd found no advantage in giving yeast 
to young growing and fattening rabbits. 

Ohs^vations on tint in white eggs . — From records of the tint of the first egg 
laid each week by a number of hens, it was found that the tendency of the 
eggs is to fade out from January to April. Some hens laying tinted eggs at 
the season of low production in January will lay white eggs at the season of 
high production in April. 

Monthly prodtiction of high and low producers . — ^A comparison of the monthly 
production of high and low producing pullets in the egg-laying tests showed 
that the low producers were low in production every month, but the greatest 
falling off was during the summer and fall. 

Relation of age to production and hatching qualities . — The trap-nest rec- 
ords of a number of hens during their 4 years’ production showed that 95 per 
cent of them produced over 130 eggs in the first 2 years, 84 per cent over 130 
eggs through the first 3 years, and 55 per cent over 130 eggs in their first 4 
years. Gradual declines In the fertility and hatchability of their eggs were 
noted after the second year. The offspring of these hens, however, have 
apparently inherited normal vigor and fecundity. 

Correlation hetween summer and annual production . — In a study of the 
relation between the summer and annual production of hens, the following 
correlation coefiicients have been calculated over a period of four years by the 
224 hens reported in the above experiment: First year 0.487^:0.034, second year 
0.497±0.034, third year 0.5S1±0.0208, and fourth year 0.063^:0.0253. 

Hatching turkey eggs artificially . — In five hatching trials with turkey eggs 
in an artificial incubator, AV. E. Lloyd found that hatches of from 55 to 73 
per cent of the eggs set have resulted, indicating an ability to successfully 
hatch turkey eggs artificially. 

Oyster shell v. limestone grit as a source of lime for poultry . — The numbers, 
percentage of weak shelled eggs, and hatchability of tX\e eggs laid by two lots 
of birds from March 21 to September 30 were compared. One lot had access 
to a self-feeder containing limestone, while the other lot had access to both 
limestone grit and oyster shells. The pen receiving grit consumed 191.7 lbs. 
of grit per 100 birds and made an average production of 46.4 per cent. The 
percentage of weak shelled eggs showed considerable variation among the two 
pens, and no significantly larger numbers of weak shelled eggs w'ere produced 
ill the pen receiving grit. The birds receiving grit and shell consumed 17.1 
lbs. of grit and 138 lbs. of shell per 100 birds and gave an average production 
of 40.4 per cent. The eggs laid by the pen receiving only the limestone grit 
were equal in every way to those laid by the other hens, and the health of the 
birds was also equally good. 

Calcium metabolism in the laying hen, II, G. D. Buckner, J. H. Martin, 
and A. M. Peter {Kentucky Sta. Hul. 252 {1924), pp. 3-36, figs. 2 ). — In con- 
tinuing this series of studies (E. S. R., 51, p. 176) on the effect of calcium 
feeds on egg production and the calcium content of the eggs, four lots of 10 
Slagle Comb White Leghorn pullets each w'ere selected. All lots received yellow 
shelled corn throughout the experiment. The balance of tlie rations was sup- 
plied ad libitum and consisted from November 1, 1921, to May 30, 1922, of 
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buttermilk in one lot, buttermilk and limestone in lot 2, mash consisting of 
tankage and ground yellow corn (1:4) in lot 3, and mash and limestone in 
lot 4. The rations were changed during June and July, 1922, so as to con- 
sist, in addition to the corn fed to all lots, of buttermilk and limestone in 
lot 1, buttermilk in lot 2, mash and limestone in lot 3, and buttermilk and 
limestone in lot 4. The birds were confined without access to runs so that 
no additional feeds could be obtained. 

The data recorded include the weights of the hens ; amounts and CaO and 
PjO» contents of the feeds consumed; mortality; egg records; weights and 
CaO and PaO# contents of the eggs, shells, and liquid contents of the eggs 
by months ; and the CO* free ash, OaO, and PaO# contents of the carcasses and 
leg bones of control hens killed at the start of the experiment and of con- 
trol and experimental hens from each lot at the time of changing the rations 
on May 30. The data for each hen are also tabulated as far as possible. 

Very significant dilTerences in the amounts of the different feeds consumed 
by the various lots were apparent. The corn consumption of lots 1 and 2 
were very similar during the first seven months, gradually diminishing from 
December to May when a distinct increase occurred. The buttermilk con- 
sumption of these two lots showed the same general trend, increasing to April 
but decreasing in May, though the total consumption was 20 per cent greater 
in the lot not receiving limestone. The changing of these rations by taking 
limestone from lot 2 and adding it to lot 1 produced a marked increase in 
the buttermilk consumption of lot 2, with only a small decrease in the butter- 
milk consumption of lot 1. The corn consumption of lots 3 and 4 was some- 
what less than lots 1 and 2. The mash consumption of lot 3 was 74 i)er cent 
greater than in lot 4, which received limestone. The substitution of butter- 
milk for mash in lot 4 resulted in an increase in the consumption of corn, 
while the addition of limestone to lot 3 also resultc'd in an increased coiisump- 
toin of grain and a decreased consumption of masli. The limestone consump- 
tion of lots 4 and 3 was very similar, though one received buttermilk and the 
other mash. 

As to the condition of the fowls during the first seven months, one hen died 
in each of lots 2, 3, and 4, while three died from lot 1, two of the latter three 
probably being due to a calcium deficiency. The birds in lot 1 were in the 
poorest condition after the first four months, and by May 24 one of the hens 
from this lot was unable to stand. These birds also started eating eggs in 
March. Lot 2 was in better condition than lots 3 and 4, though the dif- 
ference between these lots was slight. 

The average monthly egg records i)er hen from November to May were 
lot 1 C.3, lot 2 12.4, lot 3 6.5, and lot 4 6.3. During June and July the average 
monthly records were 16.5, 14.3, 3.4, and 12.3 eggs, respectively. It is thus in- 
dicated that the lack of calcium limited egg production when the rations con- 
taining buttermilk (lots 1 and 2} were fed more than when the ration in- 
cluded mash containing tankage (lots 3 and 4). Lot 2, however, consumed 
more animal protein than lot 4, the amount being calculated as 1,075 gm. by 
the former lot and 303 gm, by the latter. The eggs from the lots receiving 
limestone both during the main part of the test and after changing the ra- 
tions were distinctly heavier. This was due both to the weights of the shell 
and the liquid contents of the eggs. The addition of limestone to the ration 
of lot 1 increased the weight of the shell 28 per cent and the contents 8.7 per 
cent during June and July as compared with April and May. Taking lime- 
stone out of the ration of lot 2 decreased the weights of the shell and con- 
tents of the eggs 22 and 5.1 per cent, respectively. Analyses of the eggs 
showed that the P*Ob in the shell and liquid part of the eggs was relatively 



1026] 


ANIMAL PRODUCTION 


77 


uniform both on a percentage and total basis, while the percentage of CaO in 
the eggshell was greater from the two lots receiving mash (lots 3 and 4), 
but the amount per egg was greater in the two lots receiving limestone (lots 

2 and 4). Although the calcium deficiency decreased the number of eggs laid 
and the shell content, only two soft-shelled eggs were found. A calculation 
of the amounts of calcium and phosphorus required for egg production showed 
that 71, 66, 69, and 33 per cent of the CaO and 4.7, 10, 4.7, and 6.4 per cent 
of the PaO* intake were used in the eggs, respectively, in lots 1, 2, 3, and 4. 
Considerable CaO over that supplied by tlie feed was utilized from the lime- 
stone in lots 2 and 4. 

The growth of the hens receiving buttermilk, especially with limestone, 
was more rapid than those receiving mash as judged by body weights. 
Analyses of the carcasses showed that the leg bones of the birds in lots 1 and 

3 were lighter than those in lots 2 and 4. The CaO and PaOa content of the leg 
bones of lot 1 was less than that of the controls, indicating a withdrawal of 
these elements from the skeleton due to a deficiency of calcium in the ration. 
The practical necessity of adding some form of calcium to a corn and butter- 
milk or corn and mash ration containing tankage for the production of a 
satisfactory balance and maximum egg production Is pointed out. 

Studies on a nutritional disease of poultry caused by vitamin A de- 
ficiency, J. R. Reach {California Sta, Bui. 378 (1924), pp* S-22, figs. 7). — ^This 
Is a more complete account of the experiment previously noted (E. S. R., 50, 
p. 871), giving in addition the results of preliminary experiments which pointed 
toward a nutritional deficiency as the cause of the disease resembling roup. 

Feeding market egg layers for winter production, Mrs. G. 11. Shoxjp 
(Westcj'n Washington Sta. Bimo. BuL, 12 (1924), 3, pp. 57-02). — ^The prin- 

ciples of feeding and suggestions for care of winter egg producers are discussed. 
Formulas for mixing feeds are also given. 

Poultry culling is profitable, E. C. Foreman {Michigan Sta. Quart. Bui., 7 
(1924), No. i, pp. 8-12, figs. 8). — This is a discussion of the principles and 
practice of culling poultry. 

The relation of antecedent egg production to the sex ratio of the 
domestic fowl, M. A. Jult. {Jour. Agr. Research {U. iS.], 28 (1924), No. 3, 
pp. 199-224)- — This is a more complete rejwrt of the study previously noted 
(B. S. R., 49, p. 804), the additional material consisting largely of a considera- 
tion of the relation of various factors to the sex ratio. No apparent correla- 
tion w^as found between the sex ratio and egg weight, yolk weight, water con- 
tent of the yolk, environmental conditions, or prenatal mortality. 

The identification of sex at hatching in the matings between Barred Ply- 
mouth Hock pullets and Brown Leghorn cockerels by the head and shank color 
made it possible to easily determine any cases of sex reversal. The author 
concludes from the results that no indications of such were evident. The 
cause of the excess of males hatched from eggs laid at the beginning of egg 
production, with the reverse occurring at the end of egg production, Is dis- 
cussed, and it is suggested that the composition of the nucleus or cytoplasm of 
the egg may change as the production period advances, and the r hange in the 
reaction on the chromosomes may operate in causing the female producing 
chromosome to be extruded in the polar body more frequently at the beginning 
of production and less frequently as production advances. 

Amount of carbon dioxide given off by eggs during incubation, H. 
Atwood and C. E. Weakley, ju. (Wes# Virginia Sta. Bui. 185 (1924), pp. 15, 
figs. 5). — ^The amounts of carbon dioxide given off daily during incubation have 
been determined for 63 eggs that hatched normal chicks. In making the 
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determinations each egg was placed in a glass tube and only CO 2 free air with 
temiierature and humidity controlled was allowed to enter. The air was drawn 
through the tube by means of a suction pump and the COa given off by the eggs 
determined by first x>assing the air through two calcium chloride tubes 
saturated with carbon dioxide to remove the moisture, through moist soda 
lime, and through two more calcium chloride tubes. The increased weights of 
the soda lime and the calcium chloride tube which followed it indicated the 
COa given off. The usual care in turning eggs during Incubation, etc., was 
practiced. 

The average amounts of COa given off daily per egg from the first to the 
twenty-first day of incubation were, respectively, 0.0128±:0.0003, 0.0086±0.0002, 
0.0119^:0.0002, 0.0210it0.0003, 0.0312±:0.0002, 0.0391 ±0.0002, 0.0513 ±0.0004, 
0.0081±0.0006, 0.0916±0.0008, 0.1201±0.0012, 0.1758 ±0.0028, 0.2488 ±0.0026, 
0.8377±0.0036, 0.4580 ±0.0051, 0.5739±0.0057, 0.670G±0.0047, 0.7277 ±0.0057, 
0.7563±0.0041, 0.7801 ±0.0005, 1.0036±0.0171, and 1.4260±0.0210 gm. Infer- 
tile eggs were found to give off very little COa while weak germs give off a 
normal amount for a few days with a rapid decrease after that time. A cor- 
relation of 0.641 ±0.060 wa.s found between the total amounts of COa given off 
during incubation and the weights of the eggs. 

DAIRY FARMING— DAIRYING 

Values of various new feedis for diairy cows, T. E. Woodwahu, H. T. Con- 
verse, W. R. Hale, and .T. B, McNulty <17. 8. Dept Apr, But 1272 (1924), 
pp. 16 ). — Various new feeds have been compared with other more common 
feeds in trials with dairy cows for the production of milk and fat and gains 
in live weight. In all experiments two groups of cows were selected, one group 
receiving each feed compared, for from 30- to 70-day periods, while the other 
group received the other feed in addition to a basal ration. During a second 
period the rations of the two groups were revor.sed. The results presented in- 
clude analyses of fish meal, cottonseed meal, peanut feed, potato meal, and 
corn meal, amounts of feed consumed, milk and butterfat yields, and gains in 
live weight of the groups on each ration. Based on the feed consumed per 
pound of butterfat produced the following equivalents were calculated: 1 lb. 
of fish meal equals 1.24 lbs. of cottonseed meal, 1 lb. of cottonseed meal equals 
1.26 lbs. of peanut feed, 1 lb, of corn meal equals 1.28 lbs. of potato meal, 1 lb. 
of cottonseed meal equals 1.54 lbs. of velvet bean meal, and 1 lb. of corn meal 
equals 10 lbs. of hydrolyzed sawdust. 

In other experiments, due to the use of smaller numbers of animals or ir- 
regularities in the live weights, such definite equivalents were not determined, 
but in general sweet potato meal was found approximately equivalent to com 
meal, and potato silage was about equal to corn silage. Apple pectin pulp was 
distinctly Inferior to beet pulp as it was less palatable, the production was less, 
and the animals lost weight. In two trials it was found uneconomical to sup- 
plement an already suitable ration with molasses. This feed, however, does 
render poor quality feeds more palatable and Induces a greater consumption. 

[Feeding experiments with dairy cattle at the California Station] {Call- 
fomia 8ta. Rpt, 1923^ pp. 81-83). — ^The re.siilts of two feeding experiments 
with dairy cattle are reported. 

The nutritive value of sunflower silage for dairy cows . — ^This is a repetition 
of the experiment previously noted (B. S. R., 48, p. 576), except that the 
sunflower silage was made from sunflowers cut when the seed had reached 
the dot^rh stage. This silage proved to be more palatable than that cut at the 
early bloom stage in the first trial, but the average consumption was 18 lbs, 
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dally as against 26 lbs. of corn silage. The experiment was conducted by 
F. W. Woll, W. B. Tomson, and M. A. Haney. 

The nutritive value of orange pulp for dairy cows. — In a three months* ex- 
periment, carried on by P. W. Woll, the results Indicated that the feeding of 
' orange pulp effected an increase In the fat content of the milk. The increases 
In some cases appeared to be as high as 1 per cent. 

The sunflower as a silage crop: Feeding value for dairy cows; compo- 
sition and digestibility when ensiled at different stages of maturity, W. B. 
Nkvens (Tllinois Sita. Bui. 253 (/.W#), pp. 18i>-225, figs. 1?).— The results of a 
study of the physical and chemical properties of. sunflower silage cut at differ- 
ent stages of growth and of the relative milk and fat producing ability, pal- 
atablllty, and physiological effects on the animals of corn and sunflower sil- 
age are reported. 

The sunflowers were harvested at three different stages of growth, 1. e.. 
87 days after planting when 23 per cent of the sunflowers were in bloom, 106 
days after planting when 05 per cent were in bloom, and 126 days after plant- 
ing when the seeds were mostly between the dough stage and maturity. 

In the feeding trials two lots of cows were fed by the double reversal 
method, the periods being 28 days in length with 7-day transition periods. 
The cows received as much silage as they would readily consume in addi- 
tion to a hay and grain mixture, the amount of the latter being regulated by 
the milk production. 

The results showed that the milk and fat yields and gains in weights of 
the cows were always higher when the com silage was fed, the superiority 
for milk and fat respectively, being 15 and 10 per cent over the first cutting, 
21 and 13 per cent over the second cutting, and 25 and 11 per cent over the 
third cutting of sunflower silage. The main reason for the lower yields from 
the sunflower silage seemed to be a lack of palatabllity. The average corn 
silage consumption per cow varied from 29.7 lbs. to 32.2 lbs. per day in the 
different periods, while the following average amounts of different cuttings 
of the sunflower silnge were consumed by each of the two groups, respectively: 
First cutting 28.4 and 27.3 lbs., second cutting 27.3 and 22.8 lbs., and third cut- 
ting 12.3 and 10.2 lbs. The sunflowers also contained more water and less 
digestible nutrients than the corn silage. The different cuttings ranked in 
order of palatability and feeding value according to the stage of maturity, the 
first cutting being the most desirable. The following table gives the average 
composition of the different cuttings of the sunflower silage and the corn 
silage : 

Comparative composition of sunflower silage and corn silage expressed in per- 
centage of the fresh suhstance 


Description of sample 

Dry 

matter 

Crude 

proteiij 

True 

protein 

Crude 

fiber 

N-free 

extract 

Ether 

extract 

Ash 

Sunflower silage, first cutting, average of 5 
samples 

Per ct. 
21.14 

Per rt. 
1.88 

Per ct. 
HI. 28 

1 1.24 

Per ct. 
7.56 

Per ct. 
8.72 

Per ct. 
0.81 

Per ei. 
2. IP 

Sunflower silage, second cutting, average of 4 
samples 

22.70 

1.03 

9.15 

8.56 

1. 13 

2.23 

Sunflower silage, third cutting, average of 2 
samples.........*. 

moo 

2.09 

1.72 

13. 41 

11.01 

1.54 

2. 85 

Com silage, average of 6 samples 

32.80 

2.83 

1.51 

7.04 

19.46 

.05 ! 

2.01 



^Average of 2 samplos. 

During ensiling there was a loss of juice from the more immature silage. 
A loss of crude protein and nitrogen-free extract was apparent from the 
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chemical analyses. Digestibility of the sunflower silage of the first and second 
cuttings as determined with three dry cows was rather variable, but a greater 
digestibility of the protein, fiber, and nitrogen-free extract occurred with the 
more immature silage. 

In regard to the physiological action of the sunflower silage, it was found, 
to be more constipating than corn silage. There was also a slight increase 
in the solids content of the milk, but this was probably due to the reduction 
in the amount of milk. No abnormal flavor was noticed in the milk. 

Sunflowers as a silage crop for dairy cows, W. B. Nevkns {Illinois Sta. 
Bui. 253, ahs. {192 Jf), pp. 4, flf/s. 2). — ^Thls is a popular abstract of the above. 

Corn silage in a dairy ration, W. E. Carroll {Utah fita. Bui. 190 {1924), 
pp. 5-ii). — The results of tests conducted in the winters of 1914-15 and 1915-16 
to study the value of adding corn silage to a hay and grain ration for milk 
and fat production are recorded. Both of the lots of seven cows each received 
the rations with and without corn silage during 4-week test i>eriods with 7-day 
transition periods. 

Results for both years show a small but uniformly higher milk and fat 
production when the silage was fed. The cows also made slightly greater 
gains in weight. The milk prodiiced on the silage ration contained 0.1 per 
cent more fat. From a study of the results it was calculated that 1 ton of 
alfalfa hay was equivalent to from 2.5 to 3 tons of corn silage. 

Feeding cull beans to dairy cows, O. E. Refd and .1. E. Bitrnett {Michigan 
8ta. Quart. Bui., 7 {1924), No. 1, pp. 12-14). — The results of a second trial of 
the feeding value of cull beans for milk production (E. S. II., 50, p. 474) in- 
dicated that when 2 lbs. of cull beans replaced 1 lb. of cottonseed meal in a 
ration of corn, oats, and linseed meal along with silage and alfalfa hay, the 
production was maintained. 

[Experiments of the dairy Industry department, California Station] 
{California 8ta. Rpt. 1923, pp. 112, 113, 115. 116). — These investigations include 
the following : 

The manufacture of Jack cheese from goafs milk. — C. A. Phillips and O. E. 
Tegner found that a good grade of Jack cheese could be made from goat’s 
milk. The proportion of good marketable cheese is, however, not sufl^ciently 
high to justify the commercial manufacture. 

A. comparison of the spray and flood methods of cooling milk. — In 16 tests 
comparing the spray and flood methods of cooling milk in a 200-gal. glass 
enameled tank pasteurizer, A. W. Farrell found the spray method to he more 
efiicient, 19.62 B. t. u. being absorbed per pound of water from 1 lb. of milk 
in lowering the temperature 32® F. when using the spray method, while only 
16.55 B. t. u. were absorbed when the flood method was used. In cooling, 25.5 
minutes were required by the spray method and 40 minutes by the flood 
method. When the room temperature was higher the superiority of the spray 
method was still greater. More heat was carried away by the water in the 
flood method, but a larger percejitage of it was taken from the air. 

Tests of efficiency of insulated and uninsulated concrete milk cooling 
tanks. — ^A decided advantage for the use of concrete tanks insulated with 
cork board imbedded in the concrete was shown by Farrell in comparative 
tests of the rise of temperature of the water in insulated and in noninsulated 
tanks. 

Bacteria content of strainer cotton. — Of 10 samples of strainer cotton tested 
for its bacterial content by pouring nutrient agar over 1-gm. portions of the 
cotton in Petri dishes, 6 were found by C. S. Mudge to be sterile, while the 
remalnlug types had but few organisms on them, all of which ^iroved to be 
BaoiUut subtUis, 
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Vse of vacuum in the manufacture of hutter, — Cream churned in a partial 
vacuum has been found bj’ G, D. Turnbow and 1j, A. Raffetto to churn more 
rapidly, but unless the normal churning temperature was lowered the loss 
of fat in the buttermilk was greater. The cream broke faster but the butter 
granules gathered slower. The butterfat granules in the vacuum butter were 
uniformly larger than those in normal churnings from the same cream. 

The hutterfat content of various parts of bottled milk. — Analyses by C. D. 
Roadhouse and R. W. Clowes of various parts of bottled milk at points % in. 
above the lower and % in. below the upper line of the cream layer and i/L> in. 
above the lower line and V 2 in. above the middle line of the milk layer showed 
that the Jersey cream averaged 21.6 per cent, the Ayrshire 19.33, and the 
Guernsey 19.0(1 per cent fat. Holstein milk showed a high fat percentage in 
the cream layer and low in the milk, indicating a high degree of separation. 
After holding samples of the milk for 20 hours at 50®, samples taken from in. 
below the upper surface of the cream varied from 25 to 36 per cent fat, while 
that drawn from % in. above the lower surface showed approximately 20 
per cent in all breeds. Mixed samples of the cream and under milk of the four 
breeds were al.so analyzed. A period of 40 hours at 50® produced a more 
complete separation of the cream than when held for a shorter time. 

Flavobacterium suaveolens, a new species of aromatic bacillus isolated 
from dairy wastes, L.. Soi’PELano {Jour. A(jr. Research [t/. (S’.], 28 (1024), 
No. 3, pp. 275, 276). — In bacteriological stud it's at the Iowa Experiment Station 
a motile rod having ruiyided ends and producing an aromatic sweet scented 
odor from all protein media during the first two days of incubation has been 
Isolated from dairy wastes. The morphological and cultural characteristics 
and the physiological reactions of this organism, F. suaveolens^ are described. 

VETEKINAKY MEDICINE 

[Investigations of diseases of animals at the California Station] {Cali- 
fornia 8ta. RpU Jf.925, pp. 2^0-2Jt:i. 2^J--246*)-— Brief reference is made to an 
epidemic of equine infectious anemia which occurred during the summer and 
fall of 1922, causing severe losses in horses in the Honey Lake Valley in 
Lassen County, Investigations were made of icterohemaglobinurla or red 
water disease in cattle, which occurred in various parts of the State, a field 
laboratory being established in Scott Valley, Siskiyou County, for its study. 
The treatment of sliotes weighing from 70 (o 125 lbs. with 10 cc. of carbon 
tetrachloride in suflicient castor oil to make 2 oz. resulted in tlie death of 10 
of the 24 animals, showing that this is not a safe drug to give hogs for the 
removal of ascarids. Fifty-six shotes given 1 dr. of oil of chenopodium, 1 dr. 
of spirits of turpentine, and sufficient castor oil to make 2 oz. recovered after 
having passed large quantitie?s of worms. Serious loss occurred among pigs 
during the first few days of life at garbage feeding plants, where part of the 
animals were raised from garbage-fed sow%s. A considerable number of the 
pigs that survived this period were lost between the ages of three and six 
weeks from white scours. Post-mortems showed evidence of navel Infection 
in all cases, and it was recommended that the sows’ teats be washed before 
farrowing with a 3 per cent solution of cresol and that the surroundings be 
sprayed with the same solution. Although this was done and the navel was 
disinfected with tincture of iodine immediately after birth, the losses continued. 
A system of feeding of sows has been followed in connection with sanitary 
measures which has practically eliminated the loss of pigs. 

In investigations by J. R. Beach, J. Traum, and J. C. Corl, chickens given 
pulmonary bovine tuberculosis material with their feed, others inoculated. 
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some subcutaneously and some intraperitoneally, and others which had im- 
mense numbers of the organisms Introduced directly into their crops all failed 
to contract tlie disease. The amount of chicken pox vaccine used by poultry- 
men continues to increase. Field tests of vaccine have shown that, while a 
considerable percentage of the fowls vaccinated were not protected against 
chicken pox, there was a sullicient difference between the number of diseased 
among the vaccinated fowls and the controls to make the use of the vaccine 
in flocks infected with chicken pox worth while. A brief account is given of 
studies of fowl cholera as associated with ruptured yolk. Bacterium avisep- 
tlcum was isolated by C. D. Carpenter from edematous wattles of a cockerel 
and a hen, the former having died, but the hen appeared otherwise normal 
and recovered. Cultures of three other strains of B. aviscpticum isolated from 
hens with ruptured yolk when injected into the wattles of normal cockerels 
produced edema of the wattles and death in from two to six days, B. avisep- 
ticum being recovered in all cases. Cultures of eight other strains of B. 
avisepiicum isolated from hens wdth ruptured yolk failed to produce either 
edema of the wattles or death when injected into the wattles or subcu- 
taneously. 

Studies of coccldiosis by J. C. Corl and J. R. Beach are briefly reported upon. 
Practically all los.ses from the disease occurred between the sixth and fifteenth 
day.s after Inoculation. Chicks fed buttermilk or s^veet milk weighed from 
11.5 to 9C per cent more than those of any other lot at the termination of the 
experiments. 

Ninth and tenth reports of the director of veterinary education and 
research, April, 102R {Union ^*o. Africa Dept. A///*., Upts. Dir, Vet, Ed, and 
Research, 9-10 {192S), pp. 824, pis, 57, figs. 149), — The papers presented In this 
report (B. S. R., 44, p. 70) include several noted elsewhere in this issue and the 
following : “ Gouwziekte ’’ Veld : Its Vegetation and Flora, by I. B. P. Evans 
(pp. 107-119) ; The So-called “Staggers’* or “ Pmshing Disease*’ of Cattle in 
Natal ; An Intoxication Due to the Ingestion of Matricaria nigellae folia 1). C. 
(E. S. R., 46, p. 776), by W. H. Andrews (pp. 121-220) ; Tsetse in the Transvaal 
and Surrounding Territories: An Historical Review (E. S. R., 51, p. 57), by 
C. Fuller (pp, 315-376) ; The Toxicity of Adenia digitata Burtt-Duvy {Modecca 
digitata Harv.), by H. H. Green and W. H. Andrews (pp. 379-392) ; The Blood 
of Equines (B. S. R., 49, p. 68:i), by C. P. Neser (pp. 479--55G) ; The Suscepti- 
bility of Calves to Contagious Abortion When Fed on Milk from Infected 
Cows (E. S, R., 49, I). 680), by J. Quinlan (pp. 657-()00) ; Note on the Com- 
position of Various Samples of Arsenlte of Soda (pp. 775-780), On the Deter- 
mination of Arsenic, Chiefly in Dipwashes (pp. 781-795), and Oxidation in 
Arsenical Dlpiflng Tanks (pp. 797-808), all by J. P. van Zyl; and Preliminary 
Notes on the Life History of Oesophagostomum columbianum, by P. Voglla (pp. 
809-824). 

[Abortion studies at the California Station] {California Sta, Rpt, 1925, 
pp, 2S8-240), — Several independent studies on different phases of the abortion 
problem are reported as follows ; 

The abortion agglutination test in relation to the discharge of Bacterium 
ahortum from the bodies of cows, — ^In this study, which was conducted by F. 
M. Hayes and B. H. Barger, regular agglutination tests were made simultane- 
ously on the blood serum and milk from all the cattle In the dairy herd. Milk, 
aborted fetuses, placentas, and uterine discharges were also tested for the pre- 
sence of B, abqrtum. Some Of the results of the study are summarized as fol- 
lows : Number of mature cows persistently negative 36, and persistently posi- 
tive 16 ; number of mature cows positive in blood serum only 6, in milk serum 
only 0, and In both blood and milk 10 ; number positive in milk and discharg- 
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ing and not discharging B. ahortum 7 and 3, respectively ; number negative in 
milk and blood and discharging B. ahortum 1 ; percentage of cows postitive in 
either blood or milk and discharging B. al>ortum in milk 46 ; and percentage of 
cows postive in milk and discharging B. ahortum 70. 

The principal conclusion drawn is that periodic agglutination tests upon the 
blood serum will identify practically all carriers and that this test, with the 
removal of the reactors, should be used in herds where the infection is not 
too great. The arguments for the choice of blood instead of milk are that in 
every case in which the organism was Isolated from the milk a positive re- 
action was obtained, but the organism was not isolated in every case in which 
the milk gave a positive tost; that in most cases where blood and milk were 
both positive the milk showed a lower titer ; and that the organism was never 
found discharged from tlie genital passages in cows giving a negative blood 
test. 

Bacterium ahortwn isolated from the feces of suckling calves . — In an ex- 
periment conducted by 11. Clowes under the direction of E. II. Barger and F. 
M. Hayes, B. ahortum w^as isolated from the feces of young bull calves which 
had been fed milk artificially Infected with fresh cultures of the organism. 
This is thought to be of significance in pointing to a source of infection which 
has not been considered hitherto, namely, the intestinal discharge of calves 
drinking infected milk. 

Vontrolled vaccination experiments on cattle with Bacterium ahortum . — ^lu 
this study of the value of living organisms in producing immunity, 20 cows 
were vaccinated with live abortion germ vaccine and then exposed to infection, 
10 were vaccinated and not exposed, and 10 others were exposed and not 
vaccinated. The exposure to infection consisted in giving by mouth, once 
only, naturally infected milk, salt solution emulsions of tissues from aborted 
fetuses containing B, ahortum, and laboratory cultures of the organism. All 
of the animals in the third group were pregnant at the time of infection, in 
the first group 17 became pregnant, and in the second 4. Of the pregnant ani- 
mals in the first group, 1 was accidentally killed before calving, 1 gave birth at 
term to a fully developed dead calf, and the others calved normally. Ail of 
the second group calved normally. In the third or control group, only 2 
calved normally at term. 

These results are thought to demonstrate the protective value of live abor- 
tion vaccine and tlie ability of the organism to become established in suscepti- 
ble animals following a single exposure. 

Further observations on the molts of the ox bots Hypoderitia bovis 
J>e Geer and H. lineatum Villers, E. W. Laakb (7oar, Agr. Research iU. B.], 
28 (1924), No. S, pp. 271-274 ). — ^In this paper the author presents further facts 
substantiating the claim that there are five larval stages in these two species 
of Hypoderma, supplementing the account previously noted (E. S. li., 45, p. 
655). 

Field and laboratory notes on a fatal disease of cattle occurring on the 
coastal plains of Texas (loin disease) « H. Schmidt (Texas Sta. Bui. S19 
( 1924)9 PP> S-82, figs. 8 ). — This is a preliminary report upon investigations of 
a disease of cattle occurring in Texas, locally known as loin disease, which 
manifests itself by a sudden and complete breakdown of the organs of loco- 
motion. A brief account by Kinsley has been noted (E. S. H., 45, p. 886). 

The disease is prevalent from May to September in the low fiat area border- 
ing on the Gulf of Mexico, and affects cattle over 18 months of age in case 
such cattle have been subsisting entirely on the native vegetation for a period 
of at least one year. The outbreaks of the affection simulate an infectious 



84 


EXPERIMENT STATION RECORD 


[Vol. 52 


disease, but in repeated experiments the author has been unable to demon- 
strate the presence of a pathogenic organism. From the results of a feeding 
experiment with putrid bones, its cause is tentatively ascribed to toxins pro- 
duced by bacterial action in carcass material on the prairie and the consump- 
tion of such putrid material by cattle. It is tentatively recommended to feed 
sweet bone meal to cattle in order to stop them from eating dangerous car- 
cass material, also to clean thoroughly all pastures of animal carcasses. 

In an appended note, mention is made of a visit to the Texas Station by 
A. Theiler, director of veterinary education and research, Union of South 
Africa, who considers the affection to be identical with lamziekte, a disease 
very prevalent in South Africa, and accounts of which have been noted in his 
reports as director of veterinary research (3i3. S. R., 41, p. 873). It is ob- 
served that the symptoms of loin disease and lamziekte are very similar, if not 
identical. Exi^erimental feeding of bone meal, which has been found to be a 
remedial measure in South Africa, will be conducted by the author. 

Mycotic stomatitis of cattle, J. II. Mohleb (U. >Sf. Dept. Affr,^ Dept* Circ, 
322 (1924) t pp- 7, fig. 1 ). — ^This circular is a reprint, with slight revision, of the 
account previously noted as B. A. I. Circular 51 (E. S. B., 16, p. 610). 

Snotsiekte in cattle, K. W. M. Mkttam {Union So. Africa Dept. Agr., Rpts. 
Dir. Vet. Ed. and Research, 9-10 {1923)* pp. 393-432, pi. 1 ). — Snotsiekte is an 
acute febrile specific disease of cattle, which almost invariably proves fatal. 
It breaks out when cattle and black wildebeest are associated together in the 
presence of an unknown vector, which at present is regarded as an ectoparasite 
of the wildebeest. Experimentally, the disease can only be set up in cattle by 
the intravenou.s and subcutaneous inoculation of blood. The cause is an ultra- 
visible but nonfilterable organism located in the red blood corpuscles, but 
occasioning only a slight hemolysis in some cases. 

Sweating sickness In calves. — ^Preliminary report, P. J. i)U Toit {Union 
So. Africa Dept. Agr., Rpts. Dir. Vet. Ed. and Research, 9-10 {1923), pp. 
231-250, pis. 3 ). — This is a report of studies of a specific dlstjase of calves, the 
etiology of which is still unknown, 

Goiisiekte in sheep, A. Theiler, P. .T. do Toit, and D. T. Mitchell {Union 
So. Africa Dept. Agr., Rpts. Dir. Vet. Ed. and Research, 9-10 {1923), pp. 7-105, 
pis. 4t fig- 1 )- — This is a report of Investigations of a disease of sheep caused 
by feeding on the plant Vangueria pygmaea (Rubiaceae). This plant contains 
a toxic principle which acts on the heart, giving rise to a productive myocardi- 
tis and subsequent dilation of the ventricles, and ending most frequently with 
failure of the heart. It is said, that under ordinary conditions the animals 
frequently are not observed to be ill, and when handled in the usual way sudden 
deaths occur. 

Sheep scab: The infectivity of kraals, P. J. du Toit {Union So. Africa 
Dept. Agr., Rpts. Dir. Vet. Ed. and Research, 9-10 {1923), pp. 221-229, pis. 
10 ). — ^An experiment conducted by the author is considered to prove conclu- 
sively that an infected sheep kraal, if kept free of sheep for a period of 17 
days, will no longer be able to infect clean sheep. 

Anthelmintic experiments with hogs, D. C. Mote {Ohio Sta. But. S7S 
{1924) f pp- 153-182 ). — The author reports upon experiments conducted with 
some of the antlielmintics that are commonly recommended for removing 
worms in the alimentary tract of hogs and sheep, including santohin ; santonin 
and calomel; santonin, areca nut, calomel, and soda; santonin, calomel, and 
soda; calomel and aloes; copper sulfate; arsenic; turpentine; iron sulfate; 
pumpkin seeds ; and oil of chenopodium. With the exception of copper sulfate 
and oil of chenopodium, the drugs were administered with the feed, usually 
preceded by a dose of salts and a fast, followed by a dose of salts. The oil 
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of chenopodium, mixed with castor oil and, in one test, a copper sulfate solu- 
tion was administered by means of a drenching bottle. 

Since the data obtained on many of the drugs are very meager, the author 
hesitates to draw any conclusions as to the results. However, he feels war- 
ranted In stating that simple purgatives, such as Epsom and Glauber’s salts, 
calomel, and aloes, have little value as anthelmintics. Ascarlds In hogs may 
sometimes be removed by Epsom salts given as a purgative, but the number 
removed is too small compared to the total number infesting the animai to 
justify its use as a worm remover. Santonin seldom fails to remove ascarlds 
from hogs, and it is more efficacious in repeated doses. In the 15 tests in 
which santonin was used its efficacy ranged from 0 to 46.6 per cent. The com- 
bination of santonin, calomel, areca nut, and sodium bicarbonate proved to be 
less effective than the claims made for it. In the one test in which it was 
used copperas failed to remove even a single worm. Turpentine is not an ef- 
fective anthelmintic against ascarlds in hogs, and the fact that it may cause 
serious symptoms of nephritis makes its use inadvisable as a worm remedy 
for hogs. Sal Vet In the one test in which it was used did not prove efficacious. 
The evidence for the homemade mineral mixtures is conflicting. 

Oil of chenopodium was tlie mo.st effective remedy, proving 100 per cent 
effective when preceded by a fa.st and administered orally in conjunction with 
castor oil. This drug does not appear to be effective when administred upon 
a full stomach, nor is its administration in the feed satisfactory or effective. 
Among the drugs and combinations which gave evidence of having some an- 
thelmintic efficiency against ascarids in hogs under experimental conditions 
are the following, mentioned in the order of their efficacy: Oil of cheno- 
podium; santonin; santonin and calomel; santonin, calomel, and sodium bi- 
carbonate; and santonin, calomel, areca nut, and sodium bicarbonate. A sum- 
mary of the results in the different treatments has been tabulated and is ap- 
pended. 

A contribution to the study of the virus, haematology, and pathology 
of Infectious anaemia of equines under South African conditions, G. van 
DE W. UE Kock {Union So. Africa Dept. Agr., Rpts. Dir. Vet. Ed. and Research, 
9-10 (192S), pp. 251-813, pis. 15). — The author concludes that infectious anemia 
of equines in South Africa, with the exception of the few isolated very acute 
cases, may be regarded as a disease in which a gradual progressive anemia 
becomes manifested, from which the animal may die or make a complete re- 
covery, except that it remains a virus carrier for a number of years. During 
the anemia a monocytosis develops, and to a certain extent this monocytosis 
seems to have its origin in tlie intralobular cSipillary endothelium of the liver, 
where it commences as an erythrophagocytosis. 

A list of 47 references to the literature Is included. 

The strougylids and other nematodes parasitic in the intestinal tract 
of South African equines, G. Theileb {Thesis, Facult. Sci., Univ. Neuchdtel. 
1923, pp. 175, figs. 64; also in Union So. Africa Dept. Agr., Rpts. Dir. Vet. Ed. 
and Research, 9-10 {1923), pp. 601-773, figs. 64; <Vbs. in Jour, Compar. Path, 
and Ther., 37 {1924), Eo. 2, pp. 116-120). — ^The greater part of this work is 
taken up with a brief description, together with remarks on the distribution 
and life history where known, of all the known species of equine strongylids 
and also of the species parasitizing equines of the following genera: Tricho- 
strongylus, Dictyocaulus, Ascaris, Oxyuris, Crossocephaliis, Probstmayria, Set- 
aria, and Habronema. The pai)er includes a key to the genus Habronema, a 
table showing the geographical distribution of the equine strongylids and one 
showing the occurrence of the parasies, an index of synonyms, and a bibli- 
ography of three pages. 
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Some surgical poultry problems, W. T. Johnson (Western Washington 
ma, Bimo. Bill, 12 2V^o. J, pp. figs. J).— This Is a brief practical 

account of the more prominent of the common surgical oimratlons performed 
on poultry, including dubbing or cropping, bumblefoot and suborbital sinus 
treatments, and relief of crop impaction. 

[Biseases of poultry], R. Gbaham and E. A. Tunnicuff (lUinois 8ta, 
Circs. 285 (1924), pp. 7, figs. 6; 287, pp. 4, figs. 3; 288, pp. 8, figs. P).— Practical 
accounts of important diseases of fowls are presented as follows : Tuberculosis 
of Fowls, Fowl Typhoid, and Coccidlosis of Poultry. 

[Diseases of poultry], R. Graham and I. B. Bougiiton {Illinois Sta. Circs. 
286 (1924), PP- 3, figs. 5; 289, pp. 4, flgs> 5). — Practical accounts are given of 
Fowl Cholera and of Botulism in Fowls, Types A and C, Commonly Called 
Limberneck. 

Occurrence of nodular typhlitis in pheasants due to Heterakis isolonche 
in North America, B. Schwartz (Jour. Amer. Yet. Med. Assoc., 65 (1924), 
Xo. 5, pp. 622-628, figs. S). — The author records the occurrence in Pennsylvania, 
Darien, Conn., and Canada of M. isolonche. The disease caused by this para- 
site was first observed In Germany and France over 30 years ago and has 
since been fotind in other localities. That infestation by this parasite is 
responsible for the deaths of pheasants is shown by the records presented in 
this paper and those published by other investigators. Published records at- 
tributing the cause of nodular typhlitis of pheasants to H. gallinac are based 
on faulty specific determinations, as already shown by Lucet and Henry 
(E. S. R., 20, p. 084). The records of various stages of JOT. isolonche obtained 
from nodules have led to the conclusion that early stage larvae penetrate 
the mucosa of the ceca and cu(*yst in the suhmucosa, where they continue to 
grow and attain their sexual maturity. 

A list is given of 11 references to the literature cited. 

South African parasitic nematodes, H. O. Monnig (Union So. Africa Dept. 
Agr., Rpts. Dir. Vet. Ed. and Research, 9-10 (1923), pp. 433-478, figs. 46) • — 
This is a report upon nematodes collected during a period of several years 
in South Africa, under the direction of A. Theller, from a large variety of 
hosts, representing reptiles, birds, and mammals. These nematodes, which 
were with a few exceptions Intestinal forms, represented 32 different species, 
of which 4 are new, 3 being placed in new genera. 

BUBAL ENGINEEBING 

Agricultural engineering [studies at the California Station] (California 
Sta. Rpt. 1923, pp. 43, 50-56, figs. 6). — ^Among a number of other subjects which 
have been discussed elsewhere, data are reported by A. H. Hoffman on methods 
for the measurement of soil pulverization. After preliminary trials two 
methods were adopted. The first determines the percentage of soil caught 
on each of a set of seven screens placed one above another. The screens are 
of wire, square mesh of 8-, 4-~, 2~, 1-, 0.5-, and 0.25-in. sizes, with solid bot- 
tom pRU. Soil samples weighing from 50 to 60 lbs. each, taken in such a 
way as to represent the whole depth of furrow slice, are used. The second 
method measures the density of the soil before and after tilling, the ratio 
obtained indicating the pulverization. 

Data on the effect of carburetor adjustment on fuel consumption In a tractor 
engine, by L. J. Fletcher, Indicate the importance of proper carburetor adjustr 
ment on fuel economy and the Impossibility of readily detecting rich mixtures 
by engine performance. 
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Surface water supply of Hawaii, July 1, 1020, to June SO, 1921 

(U. iSf. Oeol, Survey, Water-Supply Paper 535 pp, IV -^151 ). — ^Thls 

report, prepared In cooperation with the Territory of Hawaii, contains the 
results of measurements of flow of certain streams and ditches on the Islands 
of Kauai, Oahu, Molokai, and Maul during the year ended June 30, 1921. 

Curing conditions of concrete drain tile, I). G. IVIiu^r^R (Concrete \ De- 
troit], 24 (1924), Ho, 6, pp. 235-238, flffs, 11), — ^Experiments conducted by the 
U. S. D. A. Bureau of Public Roads in cooperation with the University of 
Minnesota and the Minnesota State Department of Drainage and Waters on 
the best curing conditions for concrete draintile are reported. 

The results indicated tl)at strength of concrete draintile is a reasonably 
good indicator of resistance to sulfate waters. Consequently variations in the 
mix, consistency, and grading of the aggregate which tend to increase the com- 
pressive strength also tend to prolong the life of the specimens. 

It is noted that cylinders cured longest in water attained the highest 
strength at 28 days but showed the least resistance to the action of a 1 per 
cent solution of sodium sulfate, the resistance being closely proportional 
to tlie length of time the cylinders were stored in air. Even when concrete 
was kept continuously wet for as long as 12 months and then stored without 
drying in sulfate solutions the increase in resistance as compared with speci- 
mens cured in water for 20 days was slight. 

The results to date are taken to indicate that for water-cured concrete for 
exposure to the action of sulfates two distinct phases of the curing period 
should be given consideration. The fir.st of these is the length of time the 
concrete is kept moist, and the second is the treatment following the curing 
period proper. Regardless of the length of time cured under moist conditions, 
concrete must be allowed subsequently to thoroughly dry and harden in the 
air if great resistance to attack by sulfates is to be expected. 

Steam-cured concrete has been found to make by far the best showing in 
the tests. It is concluded that, if properly done, little or no strength need be 
sacrificed In order to steam cure concrete draintile at a temperature nearer 
the boiling point of water If work now under way proves conclusively that 
the value of such treatment for developing resistance to sulfate waters is as 
great as Indicated. 

Tests show how damp-sand curing improves quality of concrete, P. D. 
Crook and H. Fattt.kner (Enyin, Net€,s-Bec,, 92 (1924), Ho, 25, pp, 1950, 1051, 
fiffs. 4 ), — Laboratory tests of concrete mixtures to determine the Influence of 
crank case oil on the strength of road concrete showed that air cured speci- 
mens completely saturated with the oil possessed low compressive strengths, 
whereas damp sand cured specimens showed only the slightest surface pene- 
tration and possessed high compressive strengths. The conclusion is drawn 
that oil drippings are harmless to well made concrete. 

It was further found that air cured specimens were reduced to one-half 
their original weight after Immersion for four days in a 10 per cent solution 
of hydrochlortc acid, while damp sand cured specimens showed only a slight 
surface attack. Permeability and abrasion tests also emphasized the fact that 
damp sand curing improves the quality of concrete. 

Comparative utility of concrete pavement tests, J. G. Braoo (Enyin, 
Hew8-Rec„ 92 (1924), Ho, 24, pp. 1012-1014)- — In a contribution from the New 
Jdrsey State Highway Commission, the results and analyses of four methods 
of testing concrete pavements are presented and discussed. The test methods 
under consideration are (1) control specimens made by the construction in- 
spector, (2) control specimens made by a representative of the laboratory and 
cured in the field, (3) control specimens made by a representative of the labo- 
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ratory and cured in the laboratory, and (4) specimens cut from the com- 
pleted payment by a core drill. 

It has been found that any of these methods is satisfactory for determining 
crushing strength, but that by any' method a sudlclent number of samples 
(about 10) must be taken to obtain a fair average. It is further thought 
that conclusions should not be based on less than 10 specimens per mile of 
road or approximately 1 specimen per 1,000 sq. yds. of finished pavement. It 
is considered impracticable to attempt to take a sufficient number of core 
specimens of proper size to be tested at 28 days or less for determination of 
crushing strength. A considerable saving is said to be accomplished and very 
satisfactory data are obtained by the use of control specimens In conjunction 
with the core drill i^cimens. 

Investigations in stump and stone removal, M. J. Thompson and A, J. 
ScHWANTES {Minnesota Sta. Bui. 208 (1024), pp. ^5, figs. 12 )<* — Data are 
reported on (1) the cost of clearing in units of time and material on selected 
areas representing the principal tillable areas of northeastern Minnesota, (2) 
clearing costs in like units of such trees or stumps ns are usually associated 
with the several types of soil, (3) cost of breaking under each condition, 
(4) stone removal, and (5) choice of first crops. 

It was found that in general there is a more or less definite relationship 
between type of soil and predominating species of tree growth. White pine 
grows on a greater variety of soils than any other species. The cost of 
brushing was found to vary considerably, depending on the type of vegetation 
as well as many other factors. The brushing cost on Jack pine sand was 
comparatively low, varying on 6 plats from 4.3 to 40 man hours per acre. 

The amount of explosives required to clear an acre of stumps varle<i con- 
siderably, depending primarily on the size, kind, and age of stumps as well 
as kind and condition of soil. The variation on 10 plats was from 88.5 to 
130 lbs. per acre, with an average of 84,72 lbs. 

The cost per acre of stump removal averaged $30.59, and the total average 
cost of stump removal on all plats was $15.28 for labor and $35.31 for mate- 
rial, Of the total clearing costs, 34 per cent was found to be for materials, 
16 per cent for horse labor, and 50 per cent for man labor. Green stumps 
were much more expensive to remove than dead stumps. The factors affecting 
the cost of stump removal in the order of their importance were found to he 
size, kind, and age of stump, soil moisture content, and kind of soil. 

The average time per stump for removing uiul piling varied from 6.7 man 
minutes and 0.76 horse minutes to 124 man minutes and 117 horse minutes, 
with an average on all plats of 52.26 man minutes and 32.8 horse minutes. 
The total cost of stump removal per stump varied from 8 cts. to $1.60, with 
an average cost on all plats of 65 cts. 

Electric blasting was found to be safer and under some conditions more 
economical than the cap and fuse method. Under some conditions it was 
economical to use a stump puller In combination with the explosives, espe- 
cially with green stumps or where stumps were large and the soil was light 
and dry. Where the hauling distance was long it was found to be better to 
break up large stones with explosives and haul the pieces ou a wagon. Ex- 
plosives were more efficient on large bowlders than on small ones. Under* 
mining was more efficient than underdrilUng and was almost as efficient as 
cnud capping. 

The best time of the year for breaking is considered to be June, July, and 
perhaps August. Attention is specially drawn to the importance of ample 
clearance space between the lower side of the plow beam and the point of the 
share when breaking cleared land. 
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Velocity of detonation of various types of explosives {Engin, and Conr 
tract, Railways, 61 ( 1924 ), 6, pp. 1359, 1360) .--Experiments on the effect 

of confinement upon velocity as affecting the choice and loading of various 
t 3 i;)es of dynamites are briefly reported. 

Tests of straight nitroglycerin dynamites showed that 40 per cent low 
freezing gelatin unconflned and primed simply with a No. C cap has a very 
low velocity. Forty per cent low freezing gelatin unconflned and primed with 
a 60 per cent straight dynamite primer showed a higher velocity than 40 per 
cent straight dynamite. The confinement offered by 1.25-ln. iron pipe was 
not sufficient to cause 40 per cent gelatin to detonate at high velocity. When 
confined under a concrete block, 40 per cent low freezing gelatin had a higher 
velocity than the corresponding grade of straight dynamite. 

Low freezing ammonia dynamites exhibited approximately the same char- 
acteristics as the straight dynamites as regards increase in velocity under 
confinement. Sixty per cent low freezing gelatin thus showed a higher velocity 
than the corresponding grade of either straight or low freezing ammonia 
dynamite. In fact, the 40 per cent gelatin had a higher velocity in a 5-in. 
cartridge than either the 00 jier cent ammonia or the straight. This is due 
in part to the higher density of the gelatin, but it is an inherent property 
of gelatins that their velocities in large diameters or under confinement are 
higher than the velocities of corresponding grades of other dynamites. 

Further tests showtid that when a line of cordeau is dctonatel alongside of 
gelatin dynamite the gelatin detonates at high velocity. This is taken to 
indicate that a charge of gelatin dynamite can be placed in a well-drilled hole 
and fired with high velocity by means of cordeau. 

It is pointed out that confinement by water does not produce the same 
effect on rate of detonation as confinement in rock or earth. Under a depth 
of 7 ft. of water, for instance, all tyrass of dynamite, including gelatin, showed 
a marked tendency to decrease in velocity as the wave of detonation traveled 
forward from tlie priming end of the column. 

Temperature requirements of hot spot manifolds, C. »S. Keoerbeis and 
O. C. Berry {Purdue TJniv., Engin. Ewt. 8erv. Bui. 15 {1923), pp. 43, figs. 29 ). — 
Studies on methods of supplying heat from the exhaust of internal combustion 
engines to effect proper vaporization of the fuel used are reported. 

The results showed that there is a definite range of temperatures for each 
fuel where deposition of solid matter occurs. Highest rates of vaporization 
occur just before the spheroidal state, which always occurs at temperatures 
higher than the end point of the fuel. The vapor is not readily condensed 
when produced from a liquid spheroidal condition. 

The rates of vaporization in the spheroidal state were found to be more 
nearly constant than at lower temperatures. No deposition of solid matter 
was present with temperatures sufficient to produce the spheroidal state. These 
results are taken to indicate the desirability of maintaining hot spot tempera- 
tures in the spheroidal range. 

Ordinary temperatures of outlet cooling water were found to have negligible 
effect on exhaust gas temperatures if proper carburetion was effected. When 
using 66 B. gasoline, a temperature of 160® F. was required for the intake 
air before proper combustion was insured as judged by the exhaust tempera- 
tures. An advance of Ignition in general decreased the exhaust temperature, 
the magnitude depending on the load as well as the speed of the engine. 
All tests at constant power showed minimum exhaust temperatures at mixture 
ratios slightly richer than the high power ratio. The exhaust temperature 
20965—25 7 . 
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varied directly with the engine speed to a maximum at very high speed. The 
effect of the load on the exhaust temi)eratures was greatest at the lower 
speeds. 

Thermostatic control of the vaporizing well was found to be unnecessary 
as the temperature of the exhaust was insufficient to flash the liquid if the 
area of the well or hot spot was properly designed. Acceleration after a long 
period of Idling was found to be a more difficult condition to meet than the 
idling itself and is considered to be the most severe situation with which thei 
designer has to contend. This is due to the lowered manifold vacuum, In- 
crease in fuel flow, and lag of exhaust temperatures in the hot spot. 

It was found that. the hot spot area may be computed when the engine size, 
type of fuel used, and exhaust temperature conditions are known. These 
results in general are taken to indicate that an effort should be made to heat 
the fuel without heating the air. One of the main reasons for this is that the 
fuel may be thus vaporized at a very high temperature with a small amount 
of heat, and this vaporization may be accomplished very rapidly. The dry 
fuel vapor may then be mixed with cool air and drawn into the solution be- 
fore it has had time to condense and drop out of the mixture. The final 
mixture may thus be made usably dry at the lowest possible temperature. 
When the air is allowed to come in contact with the hot sjwt it becomes un- 
necessarily heated and tends to keep the metal in the hot spot at too low a 
temperature to be most effective in vaporizing the fuel. It is concluded that 
one of the principal causes of poor carburetion lies in the Improper manifolding 
of engines. 

A roller for use on peat land, J. T. Stewabt {Jour. Amer, Peat 800 ., 17 
(1924), No. pp. 67-69 1 figs. P).-— Information, drawings, and a bill of material 
for the construction of a roller for use on peat land are presented. 

Experiments with different rollers are also briefly reported which were con- 
ducted at the Minnesota Experiment Station. These showed that a roller for 
use on peat land should weigh from 700 to 800 lbs. per lineal foot. A roller 
80 in. in diameter has proved satisfactory, and a rolling length of 42 in. is 
satisfactory for use by either team or small tractor. Two short rolls are 
preferable to one long rolL A shell made of 0.25 in. boiler plate steel with 
welded seam has been found satisfactory from the standpoint of service. The 
shaft should be loose and not fixed in the roll, and the roll should be filled 
with a dense concrete. The frame may be made of wood, steel, or a combina- 
tion thereof. 

A colony brooder house that starts chicks right, Ii. E. Oabd and F. P. 
Hanson (Illinois 8 ta. Ciro. 291 (1924), pp. 12, flgs. 17 ). — ^Practical Information, 
including working drawings and a bill of materials for a colony brooder house 
adapted to Illinois conditions, is presented. 

BXTEAL EGOnromCS AND SOCIOLO9T 

Land reclamation policies in the United States, R. P. Teieub (U. 8 . Dept. 
Agr* Bui. 1267 (1924), PP> 40, fig. 1 ). — Past Federal land policies are discussed 
ns typified by homestead and land reclamation laws up to and including the 
irrigation District Act of August 11, 1916. State reclamation policies have in- 
«cluded the reclamation of swamp and overflowed lands, as well as the reclama- 
ttton of arid lands. State policies with reference to irrigation and drainage 
are discussed in detail. 

Xt Is held that there Is no justification for a national subsidy to land re- 
clamation. If public aid is employed in financing reclamation, there most be 
a it fgh degree of public supervision of construction and operation during the 



i9m 


nVEAJj BOONOJitICS AND SOOXOLOGY 


91 


4 m^ 0 TEmmt p^oa. shovUa also be aafflcient public supervision of 

private eiit^i;>ri8e to prevent misrepresentation or fraud in the sale of both 
securities and land* The chances of financial success of both public and 
private enterprises will be Improved by making the preparation of land for- 
immediate use a part of reclamation work and by providing capital for im- 
provements and equipment. All these Involve a high degree of supervision of 
agricultural operations until repa^ent of advances has progressed sufi5ciently 
to make the security for the balance ample* 

Jjand s^tlemeut (Calif omia 8ta. Rpt, 1923, pp. 226--229, flga. 2). — Some of 
the points brought out by the study of the records of financial transactions by 
each settler on the Durham and Delhi State land settlements in California are 
reviewed. The settlements are said to have demonstrated the State’s oppor- 
tunity of making rural life more attractive, and results in the Delhi colony 
show the economic loss which the State has sustained by delay in bringing 
the land under irrigation. Investigations have also been carried on with ref- 
erence to land settlement in the principal irrigation districts of the State. 

Report of the committee on land purchase in Northern Ireland* E. Pebcy 
XT JkL, (London: [Ot. Brit, Treasury}, 1923, pp, 21). — A committee, appointed 
by the Chancellor of the Exchequer in June, 1923, to consider what should be 
the terms of future land purchase in Northern Ireland and to make recom- 
mendations for legislation accordingly, makes its report in these pages. The 
claims and contentions of landlords and tenants were considered. 

The committee recommends that payment be made in 4.5 per cent stock 
redeemable by periodical drawings with a sinking fund of 6s. per cent, the 
percentage of rent payable by the purchaser as annuity and the amount of 
bonus per £100 rental remaining unchanged. Previous schemes granting a 
bonus to the landlord personally as an inducement to sell are favored, and on 
the question of encumbered estates it appears to be generally agreed that mort- 
gages at any rate must be paid off in cash, while the head rents and family 
charges should be payable in stock. The recommendations embodied in the 
report of a subcommittee on land purchase, submitted in January, 1918, are 
upheld in general in this later report. 

Recent colonization in Chile, M. Jeffebson (Amer. Geogr. 8oc., Research 
8er. No. 6 (1921), pp. 121+52, pis. 8, figs. 5). — ^The author traces the establish- 
ment of certain colonies in Chile, principally by settlers of German extraction. 

Group settlement in western Australia, H. P. Colebatch (United Empire 
{Roy. Colon. Inst.}, n. ser., 15 (1924), No. 3, pp. 166-179). — A brief account is 
given of the provisions for and efforts toward colonization on farms in west- 
ern Australia. 

A history of land tenure in England, J. Ghosh (Calcutta: Kar, Majumder 
d Co., 1922, pp. — Pour chapters dealing, respectively, with com- 

munism, feudalism, customary tenancy and money economy, and modern land- 
lordism and capitalist farming comprise this review. 

Successful farming on eighty«*acre farms in central Indiana, H. W. Haw- 
THOBNE and L. Robertson (U. 8. Dept. Agr., Farmer^ Bui. 1421 (1924), pp. 
11+22, figs. 17) » — ^About 840 records from farms of approximately 80 acres in 
central Indiana have been obtained in the course of a study carried on since 
1910 by the extension service of the Purdue University and the Department. 
In general, these records show that on an average over a period of years opera- 
tors of farms of this size make about a mortgage rate of interest on their capi- 
tal and something near a hired man’s wages for their labor, in addition to 
securing the products furnished by the farm for the family living and a pos- 
sible in^nrease in value of the farm land owned. 
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Cropping systems, crop yields, farm layouts, livestock production, kilmr, 
work animals, equipment, and family Uving are discussed here on the basis of 
results from all the 80-acre farms in Indiana from which records have he«a 
taken. These points are illustrated with facts from the four most successful 
and the four least successful of 20 farms in CUnton County through ^ght 
years, 1910 to 1919. The most successful 80-acre farmer in the Clinton Ooun^ 
group received an average farm income of $1,722 per year for eight years as 
compared with $196 per year received by the least successful farmer. In gen- 
eral, the more successful farmers had definite crop rotation systems of corn, 
small grain, and clover and timothy, with a tendency to put more land in com 
whenever practicable. Over a series of years yields as high as 50 bu. of corn, 
45 bu. of oats, 20 bu. of wheat, and 1.6 tons of hay per acre were obtained. 
From 8 to 6 dairy cows with enough young cattle to maintain the herd, from 
5 to 8 brood sows raising from 50 to 70 pigs per year, 100 or more hens, and 8 
work animals were common. 

A table is given showing standards of organization and management for 
successful farming on 80-acre farms under 3-, 4-, and 6-year crop rotation 
systems. 

Twenty years’ profits from an apple orchard, U. P. Hedrick (Neto York 
State Sta, BuL 510 (1924), pp» 4-14* fi0^‘ — Data are submitted showing the 
costs and returns for an orchard west of Rochester, N. Y. The trees are Bald- 
wins, now 47 years old. The data are given for the barrel, the tree, and the 
acre, and comparisons are made between returns for two 10-year periods, 
1904-1913 and 1914^1923. in continuation of an earlier study (E. S. R., 31, 
p. 46). The average yield per acre in the first period was 116.8 bbls., in the 
second 119.99 bbls. The annual cost of tillage per acre for the first decade 
was $7.39, while the amount charged against each barrel was 6.6 cts. For the 
second decade the cost per acre was $14.40, that per barrel 11.7 cts. 

The average yearly net profit on a barrel of apples, graded and ungraded,, 
for the period 1903-1913 was $1.31, and for the second period $1.71. The aver- 
age net profit per acre for the first period was $95.60, and for the second 
$145.83. On land valued at $500 per acre a little over 24 per cent was yielded 
as the annual 10-year dividend for this orchard ; for the second decade the 
annual dividend was 28.6 per cent. 

Poultry accounts, A. R. Lee and S. Haynes (U, S. Dept. Agr.y Farmerei* 
Bui. 1427 (1924), PP. //-fd).— This is a revision of B. A. I. Circular 176, pre- 
viously noted (E. S. R., 25, p. 375). 

United States grades for timothy hay, clover hay, clover mixed hay, 
and grass mixed bay, E. C. Parker (U. Dept. Agr., Dept. Giro. 326 (1924), 
pp. 24, figs. 2). — The investigational work preliminary to the formulation of 
these grades, hearings, training of inspectors, and other activities are related. 
United States grades for timothy and clover hay are described, and suggestions 
are offered with reference to haymaking, baling, and loading methods essential 
to the marketing of high-grade hay. Descriptions of each class and grade in 
the official grades for timothy, clover, clover mixed, and grass mixed hays are 
presented. 

Marketing (Calif ornia Sta. Rpt. 1923, pp. 229-‘232, fig. 1).— A study was 
made by H. E. Erdman of the marketing of sweet potatoes, cantaloupes, and 
watermelons in central California and of white potatoes in various i>arts of 
the State. A chart is presented illustrating the heavy shipments of sweet 
potatoes in the months of September to January, inclusive, and the cor- 
responding low prices at that time. More orderly marketing and adequate 
storing facilities are recommended. The cooperative marketing of annual crops, 
such as sweet and white potatoes, was found to have been much less success- 
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fRl in this State than that of frait crops. One of the most serions of the dif- 
flcnlties arises out of the instability of the producers, or their tendency to 
shift from crop to crop. 

Cooperative maiHketliig of fruits, liveatoolc, and Rralm in the United 
:State8 (U. 8, Dept. Latter ^ Bur. Labor Statis., Mo. Labor Bev., 18 (192J^), No. d, 
pp. 169s 170), ---A summary is Eiven of statistics pertaining to 1028, with com- 
.parisons as compiled from the pr^iminary reports of the Bureau of Agri- 
*cultural Economics, U. S. D. A. 

Cooperative central marketing organization, J. D. Biack and H. B. Peice 
{Minnesota 8ta. Bui. 211 il924)f PP* 112, flps. 8).— This is an interpretation in 
terms, of Minnesota conditions of cooperative central marketing as at present 
developed. There are listed 16 problems which local cooperatives acting alone 
have thus far been unable to solve satisfactorily. Several important organiza- 
tions are described as illustrating the different degrees of centralization and 
integration to be found in the United States, and the principal differences be- 
tween these and federated organizations are pointed out. Organization and 
management problems are then discussed, these including jmoling, controlling 
the time of movement to market, the monopoly problem, control of distribution 
•of the product, control of quality, disposing of surplus crops, selling, integra- 
tion, the status of locals, the membership contract, financing, nonmember busi- 
ness, and improving the organization and management of the locals. Certain 
important differences between the two acts under which cooperatives may 
•organize in Minnesota are summarized. 

Operating methods and expense of cooperative citrus*fruit marketing 
agencies, A. W. McKay and W. M. Stevens {U. 8. Dept, Agr. Bui. 1261 (1924), 
pp. 35, figs, 10 ). — ^By way of introduction a short sketch is given of the organi- 
zation of the California Fruit Growers Exchange system, together with Infor- 
mation on harvesting operations and expenses. Packing house operation and 
expenses of a cooperative association with a membership of from 50 to 200 
growers of oranges and lemons are discussed in detail. 

Detailed statements of packing-house expense per box of oranges and 
lemons by associations are presented. Average expenses, increases, and varia- 
tions are discussed. Growers* average net receipts are shown to have amounted 
to $1.68 and $2.58 per packed box of oranges and lemons, respectively, in 
1917, $3.87 and $4.26 in 1918, $3.06 and $2.97 in 1919, $3.32 and $1.73 in 1920, 
and $1.92 and $2.67 in 1921. Packing-house expense over the 5-year period 
averaged one-sixth of the sale price of oranges and less than one-fourth of the 
sale price of lemons. It is to be noted that in 1920 and 1921 packing-house 
•expense tended to become more nearly equal to the growers’ receipts. In 1921 
the lowest average growers’ receipts for oranges were a little less than the 
highest packing-house expense. Packing-house expense, therefore, is becoming 
an increasingly Important item, and its relation to the growers’ receipts a 
matter for careful consideration. 

Expenses of distribution are discussed under the heads of district exchange 
expense, that of the central exchange and of transportation, and wholesale 
and retail margins. As an average for the 6-year period, 52 per cent of the 
total price paid for oranges by the consumer and 56 per cent of the price paid 
for lemons are absorbed by the transportation, wholesaling, and retailing 
agencies. 

Gooperatlve dairy marketing plans, T. Mackuln {Wisconsin Sta. Bui. 367 
(1924), pp. 24, figs. 6 ). — Commodity marketing, or selling through cooperative 
organizations founded on a single main interest, is described here. The organi- 
zation of local bodies and their federation are outlined and illustrated with 
examples of organizations now operating In Wisconsin. A combined general 
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dairy markettng plan providing for five forms of loqal cooperative organise* 
tion and three federations of locals to render central selling service for a 
specific finished article is outlined. In addition, private condensing plants 
and condensed milk sales organizations are indicated, as well as private city 
milk distributors. 

The plans presented are an outgrowth of Joint investigations and research 
by the American Farm Bureau Federation and the Wisconsin College of 
Agriculture. 

Farmers' Market Bulletin, [September, lOM] (North Carolina 8ta.f 
Farmers* Market Bui., 11 (imi). No. 71, pp. li).— United States grades for 
barreled apples are described, and an account Is given of a farmers’ marketing 
organization in Buncombe and Henderson Counties, N. C., together with the 
usual list of products which farmers have for sale. 

The agrarian revolution in Roumania, I. L>. Evans (Cambridge, Eng.: 
Univ. Press, 1924* pp* pL 1, fig. 1 ). — ^Attention is directed to the 

historical evolution of the agrarian problem in the old kingdom and in the 
territories which are now united in the modern Kingdom of Rumania. Ceo^ 
graphic and economic phases of the agrarian history of each of the important 
political divisions are discussed. Chapters are given further to agrarian con- 
ditions on the eve of reform, the new agrarian laws and their application, 
agricultural production since the war, economic and general consequences 
of the reform, and the historical perspective. A special statistical appendix 
is Included. 

The general consequences of the ueform from the point of view of production 
are considered to have been fairly satisfactory over the short period under 
review. A survey of the facts of production since 1919 does not apiiear to 
Justify the assertion that agricultural productivity has been reduced. On 
the other hand, it is deemed reasonably certain that the reduction in the 
cultivated area in Rumania since the war would have been much greater 
but for the salutary psychological effects of the new legislation on the rural 
population. 

Agriculture and the guUd system (London: Natl. Guilds League, 1923, 
pp. 24 , pi. 1 ). — ^A scheme is outlined here which would secure a limitation of 
the rights of private owners over the land in Great Britain by putting the 
control into the hands of elected land councils in each parish. County and 
national federations are suggested, and cooperation is advocated as a means 
of stabilizing prices. A preface on rural policy and a historical Introduction 
are written by M. Fordham. 

[Report of the] advisory agricultural committee, Geneva. — First ses- 
sion, 2S2S— 24 August, 1923 (Geneva: Intematl. Labor Off., 1923, pp. 66 ). — 
An advisory agricultural committee, set up in consequence of an agreement 
arrived at between the International Labour Oifice and the International In- 
stitute of Agriculture, met at Geneva, August 22, 1923, to discuss the agenda, 
which included the questions of the vocational education of agricultural work- 
ers, workers’ cooperation in agriculture, and the prevention of anthrax infec- 
tion in flocks. Questionnaires which were drawn up are submitted here, and 
notes prepared by the International Labour Ofilce on tlie three items are pre- 
sented, together with minutes of the meetings of the committee and of other 
allied bodies. 

Rural social problems, 0. J. Galpin (New York and London: Century Co., 
1924$ PP* [7]*i-23d)« — ^Xhis is a discussion of the human element in agriculture 
and country life. It is composed of 17 chapters each discussing one of such 
l^cs as the contributing factors to a distinct rural psychology, the farmers’ 
of living, the farm wmnen’s problems, trade centers, tenancy, agricul- 
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tare and modem inetltations in the country, the advantages and disadvantages 
of farm life, the movement of population to and from farms in the United 
States, rural life in American art, and the hope for the future. 

Agricultural cooperation In Denmark, 0. L. Chbistensen (U. B, Dept. 
Agr. Bui. 1266 pp. 88, flga. 22). — ^These pages set forth In coniriderable 

detail historical information and important features of the present operation 
of cooperative societies in Denmark for the production of dairy products, 
bacon, and eggs; cooperative cattle export associations; buying and credit so- 
cieties; cooperative breeding associations; and miscellaneous organizations. 
Statistics are incorporated and numerous photographic Illustrations are in- 
cluded. 

Impressions of the co-operative movement in Prance and Italy, O. Roth- 
FELD {Bombay: Govt., 192i, 2. enl. ed., pp. 111). — Systems of agricultural 
cooperation in Prance and Italy are reviewed, and recent developments are 
recounted, the principal aim being to point out lessons therefrom for the at- 
tention of cooperators in India. 

Co-operative movement in Russia, B. T. Blanc (ATcmx York: Macmillan 
Co.f 1924, pp. XI-j-S24). — ^The leadership of the intelligentsia In the nineteenth 
century in the overthrow of remnants of the feudal system, the launching by 
elective administration units known as Zemstvos of the cooi)erative movement 
with specific reference to agricultural and producers’ cooperation, and other 
phases of the beginnings of the cooperative movement in Russia are set forth. 
The effect of the World War, the growth of centralization between 1917 and 
1919, and the developments under the Bolshevist regime are also treated in 
detail. The Russian cooperative movement is said to be tending at the present 
time to become a powerful economic factor in the national life. International 
relations are described, together with the educational significance of the 
movement. 

Statistical annual of the Republic of Chile. — ^VTI, Agriculture, 19221—22 
(trans. title] {An. Estadis. Chile, 1921-^22, Beet. YU, pp. [41 Statistics 
of agriculture for the current year are presented, continuing the series pre- 
viously noted (B. S. R., 50, p. 893). 

[Statistics of land settlement, agriculture, and pastoral pursuits for 
Australia, 1911—12 to 1921—22] {Aust. Bur. Census and Btatis,, Prod. Bui. 
16 {1923), pp. 9-77). — Statistics for the later years are tabulated along lines 
previously noted (E. S. R., 48, p. 495). 

. Estimates of area and yield of principal crops in India, 1921—22, D. N. 
Ghosh {India Com. Intel. Dept., Est. Area and Yield Princ. Crops India, 
1921-22, pp. [8]-f-48, pi. 1). — ^Tabulated statistics continue the series of reports 
previously noted (B. S. R., 47, p. 395). 

Live stock and animal products statistics, 1922, F. J. Hobning {Canada 
Bur. Btatis., Livestock and Anim. Prod. Btatis., 1922, pp. 122, figs. 6 ). — ^Thls 
report presents statistics covering the period 1909-1922, succ€|eding one noted 
earUer (B. S. R., 49, p. 491). 

AOBICULTITBAL EDUCATION 

List oif workers In subjects pertaining to agriculture. — ^Part 2, State 
agricultural colleges and experiment stations, 192S— 1924 {U. B. Dept. 
Agr., MUo. Giro. 17 {1924) ^ pp- V+iW).— This list, compiled by M. A. Agnew 
and B. T. Richardson, shows the members of the faculty and staff of the 
State agricultural colleges and experiment stations who are engaged in agri- 
cultural teaching, investigation, or demonstration. 
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Annual report of the director of agricultural extensiont B. H. Obochebon 
(California 8ta, Rpt. 192S, pp. SlS--i64, figs, S6 )* — General activities and the 
results of extension work in Oalifornia for 1922->23 are reported upon alongr 
the main lines of soil Iminrovement, crop production, orchard and vineyard 
crops, rodent and pest control, livestock production, farm and home economics, 
agricultural clubs, public service, and correspondence courses in agriculture* 
certain phases of which have been noted elsewhere in this number* 

Features of the Arkansas plan in vocational agriculture, E. B. Ma.tthew 
(Vocat, Ed. Mag,, 2 (1924), No. 11, pp, 908, 909).— A policy of reimbursement is 
described by which the amount of money any school may receive is propor- 
tionates to the number of farm students enrolled. The schools in the State 
are classified, and reimbursement is given in direct proportion to the farm- 
ing population represented. 

The minimum financial goal in vocational agriculture in Mississippi, 
F. J. Hubbabo (Vocat. Ed, Mag,, 2 (1924), No, 11, pp, 903-905), — This sets 
forth the value of a standard for departments and teachers of agriculture, 
whereby they endeavor to make the total net profit from pupil projects not 
less than the total cost of their agricultural instruction for the fiscal year on 
the basis of teachers* salaries. 

The pioneer manual labor schools, C. P. Coatks (Indns. Arts Mag., IS' 
(1924), No, 9, pp, 323-327, fig, 1). — Early missionary efforts in North America 
toward the founding of schools for the trades and the hlstroy of the founding 
of the Pioneer Manual Labor School near Charleston, S. C., by J. de la Howe 
are recounted. The complete plan, known as the Columbian plan, which 
appeared in print in 1787 and on w’hlch De. la Howe based his directions in 
endowing the school, is given. 

Agricultural education and research in Denmark, A. M^Caixum; (Scot. 
Jour, Agr., 7 (1924), No. 2, pp. 161-170). — Elementary and setiondary schools 
and the proprietary folk high schools, as well as higher institutions and labora- 
tories and other facilities for research and control, are briefly described. 

Agriculture: The science and practice of British farming, J. A. S. Wat- 
son and J. A. More (Edinburgh: Oliver and Boyd, 1924, PP* X^$56, pl9, *33, 
figH, 59), — ^This book is primarily Intended for the use of students in courses 
of agriculture in universities, colleges, and farm Institutes. The subject matter 
is presented in four main sections, dealing with the soil and its management., 
crops, livestock, and farm organization and management. 

Junior projects in outlying rural schools, W. J. Green (Vocat, Ed. Mag., 
2 (1924), ^ 0 , 11, pp. 905, 906). — ^A brief description is given of a plan followed 
in a certain community in Oklahoma by organizing clubs in rural schools un- 
der the general supervision of the vocational agriculture department of a 
ndghboring high school. 

A class project in ^poultry husbandry, II. E. Bbuneb (Vocat. Ed. Mag,, 2‘ 
(1924), No. 11, pp. 90^08). — Some of the individual and community benefits 
of a poultry project are set forth. 

Type instruction sheets in home economics, E. A. Fabns worth (Vooat. 
Ed. Mag., 2 (1924), No. 11, pp, 936-943). — ^Ijesson plans which have been tried 
out in two terms of the continuation school at Staten Island, N, Y., are sub- 
mitted here. Sheets are prepared for hygiene and nutrition, home nursixig,. 
the preparation of meals, child care, and home furnishing. 

Nutrition clinic as a project In part-time continuation school, M. Otte- 
soN (Vocat. Ed, Mag,, 2 (1924)* Xfo U, pp, 924, This is an account of a 
problem givim to part-tinm school girls. The underweight pupils in the boildr 
ing in which the school was located were taken into a nutrition class, and 
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their gains were carefully recorded. Methods of carrying on the health cam- 
paign are described. 

Posters prepared by school children In milk-for-health programs, J. M. 
Hooves (17. 8, Dept Agn, Miso. Giro. 21 il92i), pp, 8, figs, 5).— Prize-winning^ 
posters designed by children in both city and rural schools are reproduced. 
Suggestions are offered to milk-poster committees, and certain points to be 
taken into consideration when judging posters are noted. 

Motion pictures of the United States Department of Agriculture (17. 8. 
Dept Agr,^ Miac. Circ» 27 (1924) t PP- dl?). — ^This is a list prepared in the Office 
of Motion Pictures of the Extension Service of films available through county 
extension agents and workers in related fields to persons and agencies inter- 
ested in the work of the Department. Directions are given for obtaining them. 


inSCELLANEOUS 


List of bulletins of the agricultural experiment stations for the calen« 
dar years 1921 and 1922, C. E. Pennington (U, 8. Dept Agr. Bui, 1199 
(1924) f 8up, 1, pp, 24 )- — This supplements the list previously noted (E. S. R., 
51, p. 495). 

Report of the College of Agriculture and the Agricultural Experiment 
Station of the University of California, July 1, 1922, to June 30, 1923, 
T. F. Hunt, G. M. Haring, et al. (California Sta, Rpt 1928, pp, [41+475, pis. 
2, figs. 177 ). — ^This volume includes a report of the dean of the College of Agri- 
culture (pp. 7-48), an account of the achievements of the college and station 
for the fiscal year ended June «80, 1023 (pp. 49-263), and reports of the director 
of the station (pp. 264-368), the acting director of resident instruction (pp. 
309-314), and the director of agricultural extension (pp. 315-464). The ex- 
perimental work reported is for the most part abstracted elsewhere in this 
issue. The report of the director of the station includes a list of the station 
projects and publications. 

The Quarterly Bulletin [of the Michigan Station], edited by R. S. Shaw 
and E. B. Hnx (Michigan Sta. Quart Bul„ 7 (1924)^ No. 1, pp. 88, figs. 12),-- 
In addition to articles abstracted elsewhere in this issue, this number contains 
one entitled Fall Inoculation of Vetch, by R. M. Snyder. 

. Bi-monthly Bulletin [of the Western Washington Station] (Western 
Washington Sta. Bimo. Bui, 12 (1924), No. 8, pp. 58-76, figs, 8).— In addition 
to articles abstracted elsewhere in tills issue, this number contains brief articles 
entitled Culture of Vetch as a Fall Sown Crop, by M. E. McOollam ; Sour Cherry 
Growing in Western Washington, by H. D. Locklin ; and Red Water or Bloody 
Urine in Cattle, by J. W, Kalkus, reprinted from a previous issue (E. S. R., 
88, p. 486). 
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Arkansas UniTersity. — Keceut diaiigen in biiikiiugs and equipaneut include 
connections with the city water works and fire protection service at a cost of 
$6,000, tiling and drainage work costing $3,600, fencing $1,200, six new cottages 
for employees $6,000, a new hay and work stock barn $3,500, two 6-unit garages 
$800, 100 acres of additional land, and a general repainting and landscape 
improvement 

Illinois University and Station. — Dr. llobert Graham, chief of the animal 
pathology and hygiene divisions, has been given a year’s leave of absence to 
organize animal disease control work in Haiti and to study tropical diseases of 
livestock and their control. Dr. C. L. Stewart, of the Bureau of Agricultural 
Economics, U. S. D. A., has been appointed In charge of the work in agricul- 
tural economics in the College of Commerce of the university. Benjamin 
Koehler has been appointed associate in crop pathology, Floyd F. Elliot asso- 
ciate in farm organization and management, Ernest P. Lewis associate in oleri- 
culture, and Merl C. Gillls and Lloyd A. Korltz research assistants in 
olericulture. 

Purdue University and .Station. — A new experimental greenhouse costing 
$12,000 has been completed for use in exi)erimental work in soils and crops 
and horticulture. The addition of this equipment also makes possible an 
expansion of the experimental work in pathology, physiology, and entomology. 

A house and laboratory costing $6,000 has been completed for the nutrition 
experimental work and the breeding and care of white rats and guinea pigs. A 
hog barn has been constructed on the Livestock Experimental Farm at a cost 
of $5,500. This barn will provide farrowing quarters for the brood sows 
used in the swine projects, storage for feeds, scales, etc., and rooms for the 
attendants. 

The Junior Champion Red Polled Bull at the 1924 International Livestock 
Exposition was purchased by the station to head the herd at the Pinney> 
Purdue Farm. A prize-winning heifer was also included in the purchase. 

An agricultural conference for farmers and their wives, held from January 
12 to 16, replaced the one-week farmers’ short course, which has been held for 
about 25 years. The annual conference of extension workers took place at the 
same time. 

M. O. Pence, for the past seven years county agent leader and extension 
agronomist at the Delg^are University, has been appointed associate in soils 
and crops extension Wdrk, vice R. S. Thomas, resigned. 

Iowa College and Station. — Contracts have been let for a new home eco- 
nomics building to cost about $600,000. This will be constmeted of stone to 
match the main buildings of the campus and will incorporate as one wing the 
present home economics building, which will be faced with stone. This new 
building will make it possible for the home economlcii' work to be taken out of 
the many wooden structures that the college was obliged to provide to accom- 
modate the rapidly growing enrollment of women in home economics courses. 

A new livestock Judging pavillion, 100 by 56 ft and costing $20,000, is nearihg 
completion. It is divided into two sections, one of which will provide a class- 
9S 
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room for llyestock m«nagemei3t as well as judging groups. It is part of a 
group of new animal husbandry buildings of brick and tile wMcb are repladag 
older structures, some of them wooden. Already completed and occupied are 
the meat demonstration laboratory, a swine judging pavillion and model swine 
bam, a horse barn, and a sheep barn, and a cattle barn will soon be added. 

Merritt Greene *05 has been appointed to the State Board of Education to fill 
the vacancy caused by the death of Charles R. Brenton. Mr. Greene is the 
Urst graduate of the college to hold a place on this board, which is the board 
of control for all State institutions for higher education in Iowa. 

New agricultural economics courses are being offered in transportation and 
railway traffic and rates. H. C. Frame has been appointed assistant professor 
and assistant in agricultural ciconomics and will have charge of these courses 
and, in addition, those in rural, business, and veterinary law, formerly handled 
by E. A. Hilker, resigned. W. A. Youngmnn, assistant in agricultural eco- 
nomics and farm management in the station, has resigned to become associate 
professor of agricultural economics in the Texas College and has been succeeded 
by Millard Peck. Dr. A. W. Hayes of the department of sociology of Tulane 
University has accepted an appointment as associate professor in rural soci* 
ology, beginning January 1. 

New forestry conrses are being offered in forest conservation and commer- 
f ial woods. 

Kansas College. — What is Ijelieved to be the first short course in beef 
cattle herdsmanshlp was offered during the holidays. 

Micliigan Station. — A recent development by the botanical section of the 
station is a strain of the Golden Self-blanching variety of celery which is 
highly resistant to the yellows disease. The first selections of this seed are 
grown in disease Infected soil In the Michigan celery district near Kalamazoo. 
The seed is then increased in cooperation with the U. S. Department of Agri- 
culture at Chula Vista, Calif. The first distribution of this seed is to be made 
in 1926 and is to be handled through the Grand Rapids Celery Growers Asso- 
ciation. 

Considerable success has been attained by the bacteriological section in its 
work with infectious abortion in cattle. Recent work using a nonvirulent 
living culture of Bacterium abortus in the protective vaccination of cattle 
against bovine infectious abortion has shown very satisfactory results in 
the immunizing of cattle which are not already infected with the disease. 

< )ver 500 head of cattle have been treated with the nonvirulent living cultures^ 

Minnesota University. — The new dairy building, previously described (B. 
S. R., 60, p. 897), was dedicated on January 1 in the presence of the farmers 
and home makers in attendance at the annual short course. It has been 
named Haecker Hall in honor of T. B. Haecker, who was in charge of dairy 
research and instruction from 1891 to 1918. Professor Haecker was present 
at the exercises and recounted some of his earlier experiences and difficulties 
in initiating the cooperative creamery movement and in establishing dairying 
on the farms of Mlimesota. The dedicatory address was made by A. J. Glover, 
editor of Hoard* s Duiryman and a former graduate of the College of Agri- 
culture. He pointed out the great Influence of Professor Haecker In promoting 
dairy productiopk Ip t%e early days of the industry axid emphasized Its present 
importance in Miiii^ta, stating diat the value of the dairy production of the 
State had increased from $16,00Q^ in 1891 p $280,000,000 in 1928. 

Kutgers CoRoge. — ^The enrollment In the short courses, which opened on 
November 17, 1924, was 80, of swbbm 18 were in the fruit growing, 30 in the 
poultry, and 12 in the general and dairy farming group. 
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Nefw' Hampshire University an4 Station.— T. G. PhlUips, professor of 
agricultural cheihlstry In Ohio State University, has been appointed head of 
the department of agricultural chemistry in the university and chemist In 
the station vice Dr. H. R. KrayblU, vi^hose reslgnaticm has been previously 
noted. Doctor Phillips began his new duties January 1, but will return to 
Ohio during the spring term to complete work under way at that institution. 

Cornell University .—Plans for the new plant industry building, authorized 
by the legislature in 1922, are being revised by members of the departments 
concerned in conference with the university grounds committee^ The building 
will Involve an expenditure of nearly $500,000. 

Sabbatical leaves have been granted Dr. Paul Work of the vegetable gar- 
dening department and H. H. Love c»f the plant breeding department. 

Clemson College.— Dr. K. W. Sikes, president of Coker College for Women, 
has been appointed president. 

Hampton Institute. — Charles Iv. Graham, director of the agricultural de- 
partment from 1908 until his retirement in 1919 l)ecause of 111 health, died 
November 1, 1924, at the age of 46 years. Professor Graham was a native 
of Ontario and served for a year as instructor In poultry husbandry at the 
Ontario Agricultural College. From 1905 to 1908 he was associated with the 
poultry work of the Connecticut Storrs College and Station. 

Report of Scottish Committee on Agricultural and Research Bducation. — 
In February, 1024, the Secretary for Scotland appointed a departmental com- 
mittee to consider and advise regarding the general organization and support 
of agricultural education and research in Scotland. An inquiry Into the exist- 
ing status was made, with comparisous with systems prevailing in the colonies 
and in foreign countries, and a report has now been issued. 

It is concluded that the supervision of the agricultural colleges should re- 
main in the Board of Agriculture, and that close relations should be main- 
tained with the universities. More emphasis upon agricultural economics and 
farm management and greater attention to the requirements of prospective 
farmers were recommended. 

The all-round general development of agrtcultural research in Scotland in 
urgently stressed. The strengthening of the Institute for Research in Animal 
Diseases and the Plant Breeding Station is urged, as well as the establishment 
of a research institute in connection with the National Dairy School at Kil- 
marnock and the provision of an experimental and demonstration farm at the 
Rowett Research Institute, the institution Of special research in plant pests 
aj)d diseases, and the systematic recording and analysis of cost data. It is 
bi^ved that the possibility, of raising special funds for agricultural research 
should be more fully examined and that, in particular, careful consideration 
should be given to the imposing of a limited tax on agricultural land. 

Pacific Radio-telegraphic Weather Reports. — ^The Pan-Pacific Pood Con- 
servation Conference, recently held at Honolulu, recognizing that “for the 
preparation of forecasts and warnings of adverse weather conditions it is 
essential that weather reports be received by radio-tele||^ph from as many 
ships at sba as possible, ''' recommended to the various Pi^fic nations that all 
ships, while at sea, transmit regular ohservations^df the weather by radio- 
telegraph to those national agencies already established |f»r th%purpose of Is- 
suing forecasts ot weather and warnings of storms.**^ At the same confgv- 
enoe, Kao Lou, director of the Chinese Central Qbservatory at Peking^ sub^ 
mitted for this purpose a unifortk code of signals for the Pac^c. 
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The annual convocation under the auspices of the American Asso- 
ciation for the Advancement of Science has come to occupy a unique 
and important place in the calendar of research workers in agri- 
culture. It furnishes a meeting ground where the entomologist, 
the horticulturist, and the geneticist, for example, may commingle 
both with their colleagues and those who are delving in fields of 
inquiry less closely related. Organized, as its title states, for the 
advancement of science, the association provides a congenial atmos- 
phere for the interchange of ideas and the renewing of ideals. 

At the latest of these gatherings, held in Washington from Decem- 
ber 29, 1924, to January 3, 1926, these and other important advan- 
tages were quite fully realized. It was the seventy-ninth annual 
meeting of the association, and it far surpassed in attendance any 
of its predecessors. The total registration was 4,206, a figure 74 
per cent above the previous high mark of 2,413 and nearly double 
that of the meeting at Cincinnati in 1923. Indeed, it is thought to 
have been the largest assemblage of scientific men and women that 
has ever been brought together in any country. The attendance 
was also well distributed among the 15 sections and 35 associated 
societies represented, quite commonly taxing the capacity of the ac- 
commodations provided for the various sessions and other activities. 

The broad national significance of the meetings found fortaal 
recognition in the reception of the members by the President of the 
United States and the participation of the Secretary of State in the 
opening session of the association. In his address of welcome. Presi- 
dent Coolidge referred to the interest of the Government in scientific 
activity, stating that in comparison with other agencies it has been 
** foremost in employing and most liberal in endowing science.” Ad- 
dressing the members, he declared that they represented “the in- 
terests, the' forces, and the endless activities which literally from 
day to day are conquering new domains and adding them to the 
imperial realm of hmnan knowledge,” with the rescJt that, as he 
said to them, “ the future of civilization is in your hands.” A similar 
idea was expressed by Secretary Hughes when he referred to science , 
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as “the aristocracy of effort without which democracy would Be arid 
and fruitless,’’ and its workers as holding “ the promise of additions 
to the resources of humanity, the staking out of new possessions in 
the unseen world ; of fresh discoveries and a richer life.” 

The address of Secretary Hughes dealt mainly with the advantages 
of cooperation, pointing out that scientific achievement is not in- 
dividualistic but is the work of groups either consciously formed or 
produced by the essential correlation of effort. Such cooperation, he 
maintained, is of necessity international in its scope. “We should 
think in terms of the cooperation of peoples and not simply of gov- 
ernments. Science knows no political boundaries; she recruits her 
conquering chieftains from all climes and races. It may be an 
Austrian monk, revealing the secrets of plant inheritance ; or a New 
Hampshire farmer’s boy who learns to fashion instruments of the 
utmost delicacy and precision ; or a Serbian herdsman taking youth- 
ful lessons in communication by listening through the ground ; or a 
Japanese devotee of medical research isolating and cultivating micro- 
organisms. In this field all are coworkers, and pride is not of race 
or of tradition, but of achievement in the interest of humanity.” 

The Washington meeting had a special interest for agriculture in 
that it constituted the tenth anniversary of the establishment within 
the association of a section on agriculture. It seems evident that in 
the decade which has elapsed its creation has been on the whole 
amply justified. Section O has very logically become a sort of 
nucleus for the many societies built up around the central theme of 
agricultural advancement through the aid of science, and it has 
helped to unify and to integrate the forces working in that direction. 

The program of Section O included three joint sessions and an 
evening dinner. The joint sessions were held in turn with the 
Geneticists Interested in Agriculture, the American Society for 
Horticultural Science, and the American Society of Agronomy, and 
the dinner was in conjunction with these societies, the Potato Asso- 
ciation of America, the Association of Official Seed Analysts, and 
the Society of American Foresters. 

The section meetings were presided over by the vice president 
and chairman, Dr. L. R. Jones of the University of Wisconsin. The 
incoming vice president was announced as Dr. C. V. Piper of the 
Bureau of Plant Industry, while Director 8. B. Haskell of the 
Massachusetts Experiment Station was elected for a four-year term 
on the section committee. 

The retiring vice president of the section, President R. A. Pearson 
of Iowa, was unable to be present, but his address was duly pre- 
sented. Its title was Better Adapting Our Educational and Inves- 
tigational Efforts to the Agricultural Situation, and its author, as 
in his presidential address before the Association of liand-Grant Col- 



1925] 


EDITORIAL 


108 


leges in November, set forth the need of a comprehensive survey of 
the educational and research field as at present organized, with a 
view to suggesting such redirection of effort as may seem desirable. 
Agriculture, he pointed out, in this country is now entering upon a 
new epoch, the five essentials for success in which he enumerated as 
careful business methods, maintenance of fertility, good homes and 
surroundings, fair legislation, and patriotic citizenship. Increased 
aid for research he regarded as an outstanding need under the con- 
ditions prevailing to-day. 

The joint meetings with the agricultural geneticists and the 
agronomists constituted the entire program for these groups, while 
that with the horticulturists occupied only one session of a three- 
day program. The geneticists presented two papers on plant and 
animal judging in relation to genetics, one dealing with corn and 
the other with dairy cattle, l^e meeting in conjunction with the 
agronomists took the form of a symposium on agricultural condi- 
tions in foreign lands, with papers on Great Britain, Germany, 
India, Central and South America, and East Africa. The gratify- 
ing attendance at this session, despite a direct conflict with a similar 
symposium of the Association of American Geographers on prob- 
lems of the Tropics, indicated the rapidly increasing interest since 
the war in what used to be looked upon as far away regions of 
limited concern to this country. The geographers devoted a full 
day to conditions in the Tropics, most of their papers dealing quite 
closely with the potentialities of this region as a source of the world’s 
food supply. The programs of the two bodies included no fewer 
than seven reports by representatives of the U. S. Department of 
Agriculture alone which were based on their recent personal observa- 
tions abroad, indicating how widely the interests of the department 
are expanding beyond our borders. 

The American Society for Horticultural Science held one of the 
most successful of its 21 annual meetings, with a large attendance 
and a program comprising about 85 papers, of which nearly 75 
were contributed from the State experiment stations. The subjects 
covered nearly every phase of horticulture and included sectional 
sessions on pomology, vegetables, and extension work. The joint 
session with Section O dealt mainly with teaching problems but 
concluded with several notably appreciative and constructive ad- 
dresses on methods and ideals in research. The evident interest 
with which these addresses were received was most encouraging, 
and indicated a deepening conviction that horticultural research of 
a fundamental type is still greatly needed, that for the solution of 
the outstanding problems the service of the botanist and the chemist 
as well as the horticulturist must be enlisted and retained, and that 
the most important requisite is not so much elaborate equipment or 
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superrefinements of method as the cultivation of the research spirit 
and the adequate preparation and development of the investigator 
himself. 

The botanists and the entomologists presented their customary 
elaborate programs. Here also the influence of the experiment sta* 
tions was much in evidence. These institutions contributed over 40 
of the 57 papers to the American Phytopathological Society, a 
goodly proportion, as would be expected, to the American Associa- 
tion of Economic Entomologists, and numerous papers to the other 
botanical and entomological bodies. 

Interest from the viewpoint of agriculture was by no meahs con- 
fined to individual societies or sections bearing one of its distinctive 
labels. One of the principal advantages of the American Associa- 
tion gatherings is well understood to be the opportunity for contacts 
in a wide range of fields, and for this the Washington meetings 
were conspicuous. An attempt was made in the general program to 
indicate the main cross currents of interest, but it is quite certain 
that the lists would have had to be extended much farther to attain 
completeness, as the primary difficulty confronting the would-be 
auditor was one of constant selection. 

So wide was the range of material as to preclude in these columns 
even a mere listing of the papers related to agriculture. Mention 
should be made, however, of the symposium on the physiological 
effects of light at a joint session of the American Society of Plant 
Physiologists and the American Physiological Society, at which the 
striking effects of ultraviolet radiation were set forth, especially in 
their relations to growth in plants and animals. Similar papers 
were presented to the American Society of Biological Chemists, as 
well as others discussing recent developments as regards vitamins, 
mineral metabolism, and related problems. Two papers before the 
American Meteorological Society dealt with the weather in relation 
to the production and harvesting of fruit and other crops, and a 
paper in Section C, chemistry, on the preparation of levulose from 
dahlias, indicated possibilities of important new sources of this sugar 
on a commercial scale. The presidential address before the Associa- 
tion of American Geopraphers was entitled The Promulgation, 
Decline, and Benaissance of Malthusianism and Its Belation to the 
Character and Geographic Distribution of the Soil, by the head of 
the Soil Survey of the U. S. Department of Agriculture. There 
was also the joint genetics session of the American Society of Zool- 
ogy and the Botanical Society of America, with some 60 papers; 
two sessions of the Society of American Bacteriologists with about 
80 papers on agricultural and industrial bacteriology; and the com- 
prehensive three-day programs of the Potato Association of Amer- 
ica and the Association of Official Seed Analysts. 



1025 ] 


EDITOEIAXi 


105 


Taken collectively, the total number of papers of agricultural 
interest in all these various lines approximated fully 600. When it 
is remembered that at the time of the last Washington meeting in 
1911 the total number in all subjects was less than 1,000, the devel- 
opment of interest in agricultural research in recent years appears 
quite significant and gratifying. Reflecting as it does the growing 
number of workers and the marked advance in the grade of research 
as well, it indicates a condition which is both fortunate and 
encouraging. 

During the last few months the U. S. Department of Agriculture 
and many of the agricultural colleges and other institutions in this 
country have had the privilege of welcoming an unusual number of 
the best known workers in agricultural science in England. The 
holding in Toronto of the 19^ meeting of the British Association 
for the Advancement of Science was the immediate occasion for the 
presence of a large delegation of distinguished British scientists in 
Canada, not a few of whom subsequently included the United States 
in their travels. Among this group may be mentioned Sir John 
Russell, director of the Rothamsted Experimental Station and the 
president of the section on agriculture ; Lord Bledisloe, chairman of 
the Lawes Agricultural Trust (Rothamsted) and also of the com- 
mittee for agricultural research of Bristol University ; Drs. H. J. 
Page, chemist, and D. Ward Cutler, protozoologist at Rothamsted; 
Drs. Otto Stapf and T. F. Chipp of the Royal Botanic Gardens, Kew, 
R. B. Forrester, marketing commissioner of the Ministry of Agri- 
culture and Fisheries; and Dr. V. H. Blackman, professor of plant 
physiology and pathology in the Imperial College of Science and 
Technology of London. Of this number Sir John Russell and Drs. 
Page, Cutler, and Blackman delivered lectures on subjects related 
to their immediate fields before the department’s staff and others, 
which were greatly appreciated. 

More recently Sir Daniel Hall, chief scientific adviser to the Min- 
istry of Agriculture and Fisheries and widely loiown for his eminent 
services at Wye and Rothamsted and as a leader of agricultural de- 
velopment in Great Britain, spent some time in Washington in con- 
nection with a study which he is making in this country of agricul- 
tural methods and the agricultural situation in general. During his 
stay he addressed a large company of the department’s staff on the 
subject of Agricultural Research and the Commimity, and subse- 
quently at a dinner which was tendered him he described in con- 
siderable detail the existing system of agricultural education and 
research in England and Wales. 

The first of these two addresses, given under the auspices of the 
graduate school of the department, is regarded as a very notable 
contribution. It told in an inimitably attractive and convincing way 
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of the peculiar characteristics of research^ the conditions under 
which it is most effective, and what the State can do to stimulate 
and encourage its development. 

Sir Daniel pointed out quite forcibly that there are certain limita- 
tions to the effect of science on agriculture which do not prevail in 
other industries. These are due to the fact that agriculture is a 
living organism, dealing with living things, which makes the amount 
of control man has assumed relatively smaller than that over inani- 
mate objects. Nature will follow its course through the cycle and 
can not be hurried. It takes a certain number of months to mature 
a crop of wheat, and “ the time of calving has not been reduced since 
the Roman Empire.” We can not hope, therefore, for the revolu- 
tionary changes in agriculture that have marked such things as 
aviation and radio. 

At the same time he considered that agriculture is suffering from 
the march of science in other industries, stating that we can not 
point to any part of the world and say that the men engaged in it 
are in a flourishing condition. The rewards are not commensurate 
with those in industry and commerce. As a result j^ople and capital 
are both being diverted from the farm. The lure of the town is not 
new, but modern communication has increased its range of action. 
There must be a limit to this movement; the people must be fed. 
The steady rise of price of agricultural products is some, evidence 
that we are approaching the limit to the growth of towns. 

Sir Daniel went on to say that there is no instance of a people 
flowing back to the country from the town, so that if the country 
flourishes, it must be by breeding its own men and finding a place 
for them. There are no longer vast vacant areas waiting for men. 
We must look elsewhere than to new lands for increasing the supply 
of food — to intensification rather than to enlarging the agricultural 
area. 

Since the war, large estates all over Europe are being cut up into 
one-man farms. Sir Daniel believes these small units are funda- 
mentally uneconomic, tending toward a community which becomes 
unprogressive and unable to take advantage of science and ma- 
chinery. However, the only hope for the large estate, in his opin- 
ion, lies in what science can do to make its business successful and 
profitable. Whatever happens, the farmer himself is sure of a 
living. The economic value of agriculture, however, is to the com- 
munity at large, and hence the community is concerned that agri- 
culture should be as eflSicient as possible. 

Research, Sir Daniel went on to say, may be regarded from two 
standpoints. In the first of these it is a purely intellectual affair 
^rried out by the individual to satisfy the curiosity of the mind. 
& such it is an artistic impulse. Men are driven to do funds- 
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mental research as they are to write poetry or paint pictures. They 
are not drawn to it by any ulterior motive such as the usefulness of 
knowledge. Astronomy was cited as an example of this. Although 
it was originally necessary to determine the length of the year and 
the recurrence of seasons and later to provide information for 
sailors^ it soon passed the point of being pursued because of its 
direct usefulness, but despite this the growth of observatories has 
gone steadily on. 

The process of thought in research is the same as that in art. 
Facti^ are employed to test hypotheses. Tlie Baconian idea was dis- 
cussed, but it was pointed out that we can not profitably collect facts 
until we have a hypothesis to guide the process. Otherwise we 
will get no farther than the man who picks up stones, accumulating 
only a stone heap. The collection of meteorological and other data 
was cited as an instance where little was gained regarding theo- 
ries until someone appeared with sufficient vision to construct a 
hypothesis. Neither induction nor deduction completes the story of 
the process by which research proceeds. Added to these is what the 
speaker designated as intuition, through which suggestion comes 
like a flash from the intellect of the genius. 

Research may also, however, be conducted for its applications. 
The nineteenth century proved that research has a highly important 
use in attaining control over the forces of nature, and because of its 
value to the public it has received public support. This is particu- 
larly true of agricultural research, which must be supported by the 
State rather than by individual farmers; hence the promotion of 
agricultural research has become a function of the State in all 
civilized countries. Such being the case, there must be care to 
insure conditions which will lead to success in research. We must 
try to understand and adapt conditions to the psychology of the in- 
vestigator, because, again, research is a type of art. We can not 
organize it into existence. 

The provision of rewards in the form of large gifts, which have 
been suggested to stimulate research, he does not regard as funda- 
mentally sound or desirable, but we can constitute a certain number 
of ‘‘sheltered places,” as in the universities, in which the research 
worker can live and produce. That is Sir Daniel’s remedy. We can 
not guarantee the output, but we can wait in faith. The hope for 
progress rests on the innate qualities of the investigator, his passion 
for an artistic expression. 

These views contain some original conceptions which are most 
refreshing and stimulating. It is understood that the address is 
soon to be published in full, and it is hoped that it will receive the 
wide distribution and study which its importance deserves. 



RECENT WORK IN AGRICULTURAL SGENCE 


AOBIOTTLTTTBAL CHEMISTBY— AGBOTECHNY 

Principles of biochemistry, T. B. Robebtson {PhiladelpMa: Lea Febiper, 
1924, 2. ed,, rev., pp. XlI+l*t-796, ftps. 57).— In this revision of the volume 
previously noted (B. S. R., 44, p. 308), the principal changes Include an e5^an> 
Sion of the sections on tlie neutrality of the blood and metabolism in diabetes, 
a complete revision of the chapter on growth, a new chapter on the relationship 
of growth to diet, and new sections dealing with racemlzed proteins, the func- 
tions of the nucleic acids, and the inclusion of the environment as a factor 
in the evolution of higher animals. 

Chemical synthesis, H. Hepwobh (London: Blackie d Son, Ltd., 1924^ pp* 
XX+24S, pi. 1). — In this volume, which is one of a series of manuals of pure 
and applied chemistry edited by R. M. Oaven, a survey is given of the more 
important of the modern investigations on the synthesis of natural organic 
substances, commencing with the photosynthesis of plant products and con- 
tinuing with chlorophyll and other natural pigments, and the formation of 
carbohydrates, tannins, oils, fats, and waxes; terpenes and their derivatives; 
amino acids and organic bases; and alkaloids. References tx> the original 
literature upon which the discussion is based are given as footnotes, with more 
general references at the end of each section. 

Chemical synonyms and trade names, W. Gaboner (London: Crosby Lock- 
wood d Son, 1924, PP* [3] +271). — ^This useful dictionary contains approxi- 
mately 14,000 definitions, with synonyms, chemical names, and formulas where 
possible, of minerals, dyestuffs, explosives, pigments, drugs, alloys, and com- 
mercial chemicals arranged alphabetically under trade names with numerous 
cross references. 

The carbohydrates and the glucosides, B. F. Abmstbong (London and 
New York: Longmans, Green d Co., 1924, 4. ed., pp. XI +295). — ^The outstand- 
ing feature of the revision of this well-known monograph (B. S. R., 48, p. 410) 
is the incorporation of the results of the investigations of Irvine on the chemi- 
cal nature of the complex carbohydrates Inulin, starch, and cellulose (B. S. R., 
51, p. 007). 

The hnmin formed by the acid hydrolysis of proteins,— Vm, The con- 
densation of Indole derivatives with aldehydes, G. O. Bima and R. A. 
Gobtneb (Jour. Amer. Chem. 80c., 46 (1924), No. S, pp. 1224^-124$, figs, i?).— This 
continuation of the series of humin studies previously noted (B. S. R., 49, p. 11), 
deals with an extensive investigation of the nature of the diemical reactions 
involved In humin formation and the structural configuration of the humin 
molecule. 

About 40 humins were prepared, chiefly by condensation of various substi- 
tuted indoles, with both aromatic and aliphatic aldehydes. Some of these 
humins were purified and analyzed with the following general conclusions: 

“ The humins from protein hydrolysis can not be prepared so that they are 
constant in composition. This substantiates the conclusions of previous work- 
ers. All formaldehyde humins have some oxygen in the molecule, while the 

108 



1925] 


AGBICULTTJBAL CHBMISTBY — ^AGEOTEOHNY 


109 


hnmins from a-methyllndole and a>phenylindole with aromatic aldehydes con- 
tain no oxygen and the analyses correspond to the calculated value for one 
molecular equivalent of indole plus two of aldehyde minus two of water. 
Tryptophan forms, with both formaldehyde and benzaldehyde, humlns which 
contain oxygen aside from that in the carboxyl group, and the humin with 
benzaldehyde gives an analysis corresponding to one tryptophan group plus 
two of benzaldehyde without the splitting out of any water. This same humin 
contains by analysis 2.21 per cent of amino nitrogen.” 

A diagram is given showing the synthesis and chemical properties of the 
humin prepared from a-methyllndole and o-tolylaldehyde, the empirical formula 
for which is given as (CzsHnN)*, where X is not greater than 4. 

A neglected chapter in chemistry: The fats, E. F. Armstrong and J. 
Allan {Jour. Boo. Chem. Indus., 43 (1924), No. 28, pp. 207T-218T ).--Thia 
presidential address, delivered at the annual meeting of the Society of Chemi- 
cal Industry of Great Britain at Liverpool, July 9, 1924, deals with the origin 
and significance of the fats. A brief summary Is first given of the chemical 
structure of some of the members of each group of fatty acids. This Is 
followed by a discussion of the distribution of the fatty acids in nature under 
the headings animal, vegetable, and marine animal fats, yeast fats, and waxes. 
In this section are included data on the composition of a number of fats as 
determined in the authors* laboratory. In the final section various hypothe- 
ses for the synthesis of fats are outlined and discussed. 

The nature of the substances adsorbed on the surface of the fat 
globules in cow’s milk, L. S. Palmer and E. Samuelson (Soc. Expi. Biol, and 
Med. Proo., 21 {1924), No. 8, pp. 587-539). — A preliminary report is given of 
an attempt to determine the chemical nature of the emulsion-stabilizing sub- 
stances adhering to the fat globules In cow's milk. 

Cream was repeatedly diluted with distilled water and recovered by centrif- 
ugal separation until the washings no longer gave a Fehling or a biuret test. 
The washed cream was then churned Into butter, and the resulting butter- 
milk and the washings from the melted butter in warm water were subjected 
to a chemical study. The material was found to have a high ash content, 
consisting chiefly of calcium and phosphorus. By dialysis against distilled 
water and then against water at pH 4.6 all of the calcium was removed and 
the phosphorus reduced to 0.97 i)er cent of the dry substance. The remaining 
substance consisted apparently of a single globulin-like protein and a mixture 
of undetermined phosphatides, the latter comprising the greater part of the 
total raw material. 

** The occurrence of both hydrophilic and hydrophobic colloids on the surface 
of the fat globules seems to offer an explanation both for the stability of the 
cream emulsion and for the relative ease with which the oil-in-water tyi)e of 
emulsion is inverted to a stable water-in-oil type of emulsion which occurs 
in churning cream to butter.” 

A teclinique for the study of fat production in animals, W. E. Ander- 
son and L. B. Mendel {Soc. Expt. Biol, and Med. Proc., 21 {1924), No. 8, pp. 
436, 437). — It is noted briefly that many Investigations on the relation of food 
fat to body fat are open to criticism on account of the number of variables, 
entering into the experiment. In the method employed by the authors a 
standard basal ration has been adopted in which protein and inorganic salts 
are kept as constant as possible. In rendering the fat for analysis an autoclave 
kept under constant pressure for 14 or 15 hours is used. It has been found 
that variations in the diet result in marked differences in the composition of 
the body fat. With a preponderance of starch, a characteristic hard fat is 
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obtained, and with different oils typical oily fats, with iodine numbers and 
refractive indices depending upon the correspondng factors in the oils fed. 

The phytosterols of the endosperm of corn, R. J. Andebson {Jour, Amer, 
Chem. Soc,, 46 {1924) , No, 5, pp, 1460^1460),— ‘The author’s studies on phy- 
tosterols (E. S. Em 50, p. 408) have been extended to corn endosperm, the 
material examined being the alcohol-ether soluble by-product obtained from 
corn gluten in the purification of zeln. Commercial corn gluten and corn 
bran were also examined. 

The first material contained some free phytosterol composed of two frac- 
tions varying slightly in melting point and optical rotation. After saponifica- 
tion the unsaponifiable fraction was separated into three parts consisting, 
respectively, of the optically active dihydrositosterol, Cs7H4rOH.HaO, melting 
point from 138® to 139® C; large quantities of sitosterol; and a brownish-yellow 
oily substance which has not yet been examined. Both the corn gluten and 
the corn bran contained sitosterol and dihydrositosteroL The latter crystallizes 
in the same form as sitosterol but in larger and denser crystals. It does not 
give the Llebermann-Burchard reaction and does not absorb bromine. 

The effect of insulin upon the rate of fermentation of glucose by yeast, 
J. G. Tbavell and J. A. Behbe {Soc. Expt. Biol, and Med, Proc,, 21 {1924)f No, 
8, pp, 478, 479 ). — It is reported briefly that in 12 experiments with 5 samples of 
insulin the fermentation of glucose by yeast was not affected to any appre- 
ciable degree by the presence of the insulin. This is thought to furnish evi- 
dence in favor of the view that the action of insulin is not upon the glucose 
molecule itself. “ Were the glucose molecule altered through contact with the 
insulin, it would seem probable tliat an alteration in the rate of fermentation 
should be detectable even though the change produced by the insulin were 
only in the nature of a shift in equilibrium in the a-, /S-, and 7-glucose mole- 
cules present” 

The isolation of a crystalline substance (M. P. 223® O.) having the 
properties of bios,” W. H. Eddy, E. W. Kebb, and R. 11. Williams {Soc. 
Expt, Biol, and Med. Proc., 21 {1924) 1 No. 6, pp. SOI, 308 ). — The authors an- 
nounce the isolation from autolyzed yeast of a crystalline compound which 
they believe to be chemically pure bios. The method employed depends upon 
fractional adsorption with fuller's earth to remove vitamin B and the subse- 
quent use of colloidal ferric hydroxide to separate the bios from other im- 
purities. The yield is about 0.03 per cent of the dry weight of the autolyzed 
yeast. The purified substance melts sharply at 223® C., is soluble in cold 
water, acid and alkaline solutions, and dilute ethyl alcohol, and is only slightly 
soluble in cold 95 per cent alcohol and in acetone. It is said to contain 48.29 
per cent of carbon, 8.31 per cent of hydrogen, and about 25 per cent of nitrogen. 

Vitamin B and bios, S. L. Smith {Jour, Home Econ., 16 {1924), No, 7, 
pp. 380-^^84 ) — ^This is a general discussion, with references to the literature, of 
the vitamins occurring in yeast and of the present significance of the terms 
vitamin B, vitamin D, and bios. A brief description is included of the method 
employed by Eddy et ah in the isolation of bios as noted above. 

Adsorption by activated sugar charcoal. — [lH], Proof of hydrolytic 
adsorption, E. J. Milijcb {Jour. Amer. Ohem. Soc., 48f {1924) t No. 5, pp, 1160^ 
1158 ). — ^In this report of a continuation of the investigation previously noted 
(E. S. R., 49, p. 505), data are presented which are thought to prove that 
** adsorption of salts from aqueous solutions by pure activated sugar charcoal 
is accompanied by hydrolysis or decomposition, and that the add arising from 
the hydrolysis is adsorbed by the charcoal while the base Is set free and re- 
mains in solution. The proof is based on the following facts: (1) The method 
of iiireparation of the charcoal precludes the possibility of ascribing the effects 
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to impurities in the adsorbent; (2) the base set free in the aqueous solution is 
exactly equivalent to the acid recovered from the charcoal after adsorption; 
(8) the acid recovered from the charcoal is identical with the one from which 
the original salt is derived.** This proved true with salts of both inorganic 
and organic acids. 

On the determination and value of in electrometric measurements of 
hydrogen ion concentrations, S. P. L. S0benson and K. Lindebstb0m-I<ano 
iCompt. Rend, Lab, Carlsherg, 15 {1924), No, 6, pp, 40, flffs, S).— The principal 
questions discussed in this paper on standardization of methods in H-ion 
concentration determinations are the selection of electrodes for the deter- 
mination, the best means of eliminating diffusion potential, and the selection 
of a standard value for Data obtained In a study of these questions are re- 
ported and discussed, and proposals for standards of nomenclature and methods 
are presented. These follow in all essentials the recommendations of Clark in 
the second edition of his monograph on H-ion concentration (B. S. R., 51, 
p. 504). 

Concerning the choice of electrodes, it is stated that “the saturated potas- 
sium chloride-calomel electrode should never be used as a standard electrode, 
but only as a working electrode, its potential being checked immediately be- 
fore or after the measurement by measuring it against an electrode of known 
potential,** and that “ in specially accurate measurements, more than one calomel 
electrode should be used, and the constancy and durability of these should be 
tested from time to time against freshly prepared electrodes of the same sort, 
or against electrodes whose potential is known.** 

For elimination of the diffusion potential Bjerrum*s extrapolation method is 
recommended. The standard value of wo at 18® O. “ should be fixed at 0.3380 
volts and defined as the electromotive force of a cell of which the left half 
consists of a 0.1 n potassium chloride-calomel-mercury electrode, the right 
half consisting of a hydrogen-platinum electrode in an electrode liquid having 
a concentration of hydrogen ions of 1 n, at 18® and with a hydrogen pressure 
of 1 atmosphere dry hydrogen, the diffusion potential being taken as elimi- 
nated.** 

Tests of a wc9t oxidation and modified Volhard method for the determi- 
nation of chlorides in plant tissue finids, J. V, Lawrence and J. A. Harris 
(Jour. Amer, Chem, Soc., 46 {1924), No, 6, pp. 1471--1477 ). — The general 
principles of 'the method described are summarized as “(a) the precipitation 
of all the chlorides by the addition of known excess of silver nitrate solution, 
(b) the destruction of all organic co.mpounds (and hence the freeing of all 
chlorine which may be in organic combination as well as the decolorlzation of 
the fluids) by digestion with concentrated nitric acid at low boiling tempera- 
ture, and (c) the determination of tlie excess of silver nitrate by titration 
with a standard solution of potassium thiocyanate, using ferric alum as an 
indicator.** The technique of the process is described in detail, and data are 
presented on its accuracy as applied to plant and animal tissues. It is said 
to give excellent results for blood chlorides, but it is not recommended for 
this determination on account of the resistance of the hemoglobin to the action 
of nitric add. 

Some modifications of the picvic acid method for sugars, J. J. Willaman 
and F. B. Davison {Jour, Apr, Research [Z7. ^?.], 2B {1924), No, 5, pp. 4*79^4^8, 
figs, 2) .-—The Benedict-Lewis picric acid method for determining sugars has 
been subjected to a critical study at the Minnesota Experiment Station with 
respect to choice of color standards, effect of picric acid on glucose and 
fructose, effect of diluting the unknown color, clariflcation, the calculation of 
i^ults, and the color factors for various sugars. 
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The color standard recommended is a 0.08 per cent glucose solutltm or a 
0.076 per cent sucrose solution in saturated picric add or in water. The picric 
acid solution should be used within a week and the water solution immediately. 
The maximum color development in glucose-picric acid solutions was found to 
take place after heating for 10 minutes prior to the addition of the sodium 
carbonate. It was found that on varying the degree of dilution ixf the solu- 
tion the intensity of tlie color did not change proportionately with the dllutimL 
It is consequently recommended that the solution be diluted always to the 
standard volume of 10 cc. 

A comparison of various clarification methods showed that in many cases 
clarification is unnecessary. It is suggested that, when a number of samples 
of a given material are to be analyzed by the present method, lead clarifica- 
tion should be used on a few samples, and if no effect is noticed the clarifica- 
tion should be omitted. 

To correct for the lack of proportionality between the Intensity of the picram- 
ate color and the amount of sugar present, a table has been computed of factors 
to be used throughout the range of colorimeter readinga A table is also given 
of the color values of other reducing sugars In terms of glucose. 

A method embodying the various modifications recommended is described in 
detail, and it Is emphasized that, for comparative results in this determina- 
tion or in any other colorimetric method ** a given procedure and set of condi- 
tions must be decided upon, and then rigidly adhered to, whether they give 
maximum color intensities or not. The unknown color will be exactly com- 
parable to the known, since they were both produced under exactly the same 
conditions. From this standpoint the most significant points in the present 
method are the effect of heat and picric acid on glucose, the use of the table 
of factors, and the use of exact amounts of reagenta” 

On the estimation of starch. — ^No. m, The estimation of starch in 
barley and wheat, A. R. Lino, D. B. Nanji, and W. .7. Habpxb {Jour, Imt, 
Bretoinff, 30 (1924), No. 9, pp. 838-845). — ^The discovery in certain starches of 
a hemicellulose constituent which is acted upon by malt diastase has led to 
a revision of the method of estimating starch in barley and wheat described 
in the first paper of the series (E. S. B., 50, p. 312). The modification de- 
pends upon the fact that pure potato starch contains no interfering hemi- 
cellulose and that in all starches the ratio of amylose to amylopectin is con- 
stant. Consequently, after determinations by the method previously described 
are made with the barley or wheat to be examined and with pure potato 
starch, the percentage of starch in the barley or wheat can be calculated by 

the formula where m represents the maltose found in the barley or 

Wheat expressed on 100 parts of the dry grain and m' that found in the potato 
starch expressed on 100 parts of the dry starch. In determining maltose the 
iodometric method as modified by Baker and Hulton (B. S. B., 46, p. 504) is 
preferred to the cupric reduction method. 

Factors influencing the determination of gluten in wheat flours, D. B. 
Dill (8oc. Expt. Biol, and Med. Proc., 21 (1924), No. 8, pp. 535, 538) .—Atten- 
tion is called to possible sources of error in the use of tap water for washing 
the gluten from wheat flour, and experiments are reported in which with a 
given flour tap water, distilled water, and sodium phosphate buffer solutions 
were used and determinations made of the wet and dry gluten and of the 
total nitrogen in the dried glutoL In addition, siz flours were tested with 
buffer solutions of pH values from 4.4 to 7.6 in comparison with tap water, 
0.1 per cent NaOl, and 0.1 OaOh. 
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There proved to be a greater loss of protein with distilled than with tap 
water. With the buffer solutions a concentration of 0.1 per cent and a pH 
value of 6.8 gave the best results. Sodium chloride and calcium chloride 
solutions gave unsatisfactory results. It Is suggested that uniform results 
in gluten washing may be obtained by the use of a sodium phosphate buffer 
solution which Is approximately neutral in reaction and which has a con- 
centration of 0.1 per cent.’* 

The composition and decomposition of eggs, R. T. Thomson and J. 
SOBIJE7 (Analyst, 49 (1924), No. 580, pp. S27-SS2). — ^Miscellaneous data are re- 
ported on the composition of eggs, including particularly the percentage of fatty 
acids In fresh and stale egg yolk, analytical constants of the fat of hen’s eggs, 
duck’s eggs, and Chinese preserved egg yolk, and the reaction of egg yolk and 
white to Indicators. 

Food analysis: Typical methods and the interpretation of results, A. O. 
Woodman (New York and London: MoQraw-HUl Book Co„ Ino,, 1924, 2. ed., 
pp. figs. 108). — revision of the volume previously noted (E. S. R., 

84, p. 610). 

Practical chemical analysis of blood, V. G. Mtebs (St. Louis: C. V. Moshy 
Co., 1924, 2. ed., rev,, pp. 2S2, figs. S3). — ^In this revision of the volume pre- 
viously noted (E. S. R., 48, p. 808) a chapter on the Folin-Wu system of blood 
analysis has been added. Some of the material on miscellaneous determina- 
tions, interpretation of results in blood analyses, and micro methods of urine 
analysis has been transferred to the main text from the appendix. The latter 
contains a discussion of types of colorimeters and their use, an alphabetical 
list of standard solutions and reagents, and the necessary tables for calcula- 
tlona 

Heat resistance studies. — A new method for the determination of 
heat resistance of bacterial spores, .T. R. Estt and C. C. Williams (Jour. 
Infect. Diseases, 34 (1924), No. 5, pp. 510-528, figs. 3). — It has been found neces- 
sary to modify the method for determining the thermal death points of heat 
resistant spores as developed by Bigelow and Esty (B. S. R., 45, p. 10) on 
account of certain irregularities which have been observed in the repeated 
use of this method. 

In a series of single tubes heated for different times there has been noted 
a consistent and common occurrence of “ skips.” Up to a certain point dupli- 
cate cultures may both be viable, and beyond this point one may be viable 
and the other not A series of experiments has been conducted in which 
large numbers of tubes all containing the same suspension were heated for 
different times within the range of the skips. The results of this study indi- 
cate that the skips are caused by variation in the resistance of individual 
i^res in the suspension. For this reason it is recommended that at least 25 
or 80 tubes be heated alike for at least four different times so selected as 
to cover the entire range of heat resistance based on the percentage survival. 
The larger the number of tubes heated for any time the more accurate is 
thought to be the percentage survival for that particular heating period. 

” The heat resistance of bacterial spores is not a constant but depends on a 
large number of variables. An^’ statement regarding it idiould include all 
the conditions under which the spores are produced, heated, and subculti- 
vated.” 

Cane Juice clarification — theory and practice, J. F. Bbewsteb (La. 
Planter, Ref. Book Sugar Indus. World, July, 1924, pp* 55-57). — Clarification 
of cane Juice with lime is explained as a ’’colloid-chemical phenomenon 
(fiooculation) brought about by purely chemical action and heat. The chemical 
reaction, in simple language, is that of an alkali with an acid, the most 
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important result of which is the adjustment of the H4on concentration to 
the optimum for flocculation and settling. The writer’s experience, covering 
several seasons with cane from various parts of Louisiana, would Indicate 
that this optimum is at pH 7 for cold Juice and normal cane.” 

The early sugar refining industry of New York, O. A. Bbowns (La. 
Planter^ Ref, Book Sugar Indus, World, July, 1924, pp. 91-99, figs, 12 ), — ^This 
is an interesting historical sketch, illustrated by reproductions of engravings 
and drawings, of the beginnings of the sugar-refining Industry of New York. 

Cane sugar refining at the present day, H. Z. E. Pebkins (La, Planter, 
Ref, Book Sugar Indus. World, July, 1924 f PP- 99, 40 ) • — ^A brief description 
is given of the four basic operations in cane sugar refining, washing, clari- 
fication, decolorization, and crystallization. 

Making fermented pickles, E. LePevee (V. S. Dept. Agr., Farmers* Bui. 
1498 (1924), PP- figs. 2), — ^Thls is a revision of and supersedes Farmers’ 

Bulletin 1159 (B. S. K., 44, p. 657). 

METEOEOLOQY 

The adjustment of agriculture to climate, J. B. Kinceb (Ahs, m Bui. 
Amer. Met. Soc., 5 (1924), No. 8-9, pp. 123, 124)- — Discussing the general types 
of vegetation and of farming in relation to moisture and the limitations 
imposed by climate, especially water supply, upon food production as revealed 
in the history of migrations and increase in population during the last four 
or five centuries, the author expresses the opinion that, ” if present tendencies 
continue, the question of food will be the dominant one to be met by the 
ingenuity of man in future ages.” 

Climate and quality of product [trans. title], E. Frii!Z)bich {Petennanns 
Mitt. Justus Perthes* Geogr. Anst., 70 (1924)$ Nos. 5-6, pp. 112-116; 7-8 pp. 
159-169). — This article reviews, with, refei-ences, contributions bearing on the 
question of the Influence of climatic conditions on a great variety of agri- 
cultural and other products and operations, including grape growing and the 
quality of wines, wheat, rye, barley, oats, corn, rice, sugar cane, sugar beets, 
indigo, tobacco, peanuts, chestnuts, oranges, olives, coffee, resin, milk, fish, 
oysters, pearls, furs, wool, silk, cotton fabrics, minerals, transportation and 
marketing, floods, and many othera 

The weather as a factor iu crop production, P. L. Musbach and M. L. 
King (Jour. Amer. Soc. Agron,, 16 (1924), No. 6, pp. 981-989). — Observations 
on the effect of temperature and precipitation on the yield and rate of growth 
of com during the years 1918 to 1920, Inclusive, at the Spooner Substation 
in the jack pine belt of Wisconsin, are recorded and briefly discussed. 

Certain meteorological fallacies [trans. title], M. Koenig (Rev. Agr. 
Maurice, No. 9 (1929), pp. 145-149). — ^This article deals largely with the ques- 
tion of the influence of the moon on the weather. The conclusion is sub- 
stantially that such influence is not appreciable. 

Sun spots and the frequency of tropical cyclones, S. S. Visher (Amer. 
Jour. Soi., 5. ser., 8 (1924), No. 40$ pp- 912-916, fig. 1). — The analysis of the 
data presented ** appears to suggest some relationship between spottedness 
and tropical cyclones,” which, however, differs in different r^ons and is 
weak in, all. There appears to be a very complex relationship, if any, ”for 
storminess increases with spottedness when spots are few, then diminishes 
but later increases when spots are many.” 

The meaning of the equation, precipitation==!nin-off -(-evaporation 4- 
drainage [trans. title], K. Fischbb (Met. Ztschr. IBrunswick'}, 4^ (^024), No. 
8, pp. 244-240). — This is an attempt to express mathematically this relation- 
ship under varying meteordlogical conditions. 
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Climatological data for the United States hy sections* CAIay--*Jnne* 

1024 ] (J7. 8, Dept. Agr., Weather Bur. Climat. Data, 11 {1924)^ Nos. 5, pp. 
UBOl, pis. S, figs. 2; S, pp. 1196}, pis. 4, figs. 6 ). — ^These numbers contain brief 
summaries and detailed tabular stateihents of climatological data for each 
State for May and June, 1924. 

Climate of British Columbia* F. N. Denison (Brit, Columbia Dept. Agr, 
Bui. 21, 9. ed, (1924), PP* 20 ). — ^Tables are given which show the monthly and 
annual temperature, precipitation, sunshine, and relative humidity for the 
meteorological stations in British Columbia for the year 1923, with a more 
detailed summary of the weather during the year at Vancouver, Victoria, and 
Prince Rupert. 

“The average temperature, precipitation, sunshine, and relative humidity 
is also given for those stations where 10 or more years* observations have been 
obtained. In 1923 the temperature was generally above the average and the 
precipitation below. Severe cold spells occurred in February and at the end 
of December. The summer was abnormally hot In the southern interior, ac« 
companied by considerable rain and numerous thunderstorms.** 

SOILS— FERTILIZERS 

Treatise on soils for farmers and foresters, E. A. Mitscherlich (Boden* 
kunde fur Land-und Forsiwirte. Berlin: Paul Parey, 192S, 4* ^ev. ed., pp. XII 
SS9, ftgs. 37 ). — This is the fourth revised edition of this book (E. S. R., 31, 

p, 118). 

A rapid method of taking soil samples from field plots* .E. P. Deatrick 
and O. O. Bbtan (Jour. Amer. 8oc. Agron., 16 (1924), No. 8, pp. 4S6-488, fig. 
1 ). — This method is briefly described and Illustrated. 

The Georgia soil survey, M. W. Lowry {Oa. Agr. Col. Bui. 299 (1924), PP* 
16, figs. 9 ). — General information on the scope of the soil survey in Georgia is 
presented. 

Soil survey of the Benson area, Arizona, E. J. Carpenter and W. S. 
Bbansford (U. 8. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1921, pp. 
111*4-247-280, pis. S, fig. 1, maps 2 ). — ^This survey, made in cooperation with the 
department of irrigation of the University of Arizona, deals with the soils 
of an area of 64,400 acres In southeastern Arizona which comprises a part 
of the San Pedro Valley in the w^est-central part of Cochise County. With the 
exception of areas in the vicinity of the valley trough, the drainage of the 
area is well established. 

The soils are grouped as old valley filling, recent alluvial, and miscellaneous 
soils. Including rlverwash and rough broken land, 14 soil types of 7 series 
are mapped, of which rough broken land, Anthony gravelly loamy sand, 
and McClellan silty clay loam cover 31,8, 16.4, and 11.2 per cent of the area, 
respectively. It is stated that the possibility of irrigation has influenced 
crop distribution more than has the character of the soil. Alkali is said to 
occur in the soils lying in the vicinity of the valley trough. The concen- 
trations are high in some of the flatter areas but decease with Increase in 
elevation and slope. More or less black alkali occurs in all affected areas. 
The areas free of alkali are characterized by sufficient slope to insure good 
surface and internal drainage, and are much greater in extent than the 
affected areas. 

Soil survey of Durham County* North Carolina, S. O. Perkins et al. 
(U. 8. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1920, pp. III-\-lS51*-lS79, 
fig. 1, map 1 ). — ^This survey, made in cooperation with the North Carolina De- 
partment of Agriculture and Experiment Station, deals with the soils of an 
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area of 186,240 acree lying wholly within the Piedmont Plateau province in 
north-central North Carolina, The topography is prevailingly undulating, 
gently rolling to rolling, and hilly. Practically all the county is well drained. 

The soils range in texture and structure from light sandy soils to dark 
red clay loams. Twenty soil types of 14 series are mapped, of which the 
White Store fine sandy loam and sandy loam and GeorgevUie silt loam cover 
25.5, 15.7, and 1S.6 per cent of the area, respectively. 

The soils of Brazos, Camp, Ellis, and Washington Counties, G. S. 
Feaps {Texas Sta, Bui, S16 {19fi4)f PP- 6).— -Studies of the chemical 

composition and fertility of samples of typical soils from four counties of 
Texas surveyed by the TJ. S. D. A. Bureau of Soils (B. S. R., 25, p. 817 ; 29, 
p. 16 ; 82, p. 617 ; 35, p. 626) are reported. 

The results showed that the soils of Brazos and Camp Counties require a 
legume rotation to supply nitrogen and vegetable matter and fertilizers to 
supply phosphoric acid. The Brazos County soils require lime in some cases, 
and the Camp County soils in some cases need potash. Hie soils of Bills 
County are said to be generally well supplied with plant nutrients and lime, 
and the most Important heed is a proper rotation of crops Including a legume 
to be turned under or grazed off. A marked difference is noted between the 
fertility of the upland soils and that of the bottomland soils of Washington 
County, and the Houston black clay soils seem to be better supplied with 
plant nutrients than the other upland soils. The greatest need of these 
soils is also a systematic rotation of crops including a legume. The upland 
soils also need some fertilizers, especially those containing phosphoric acid. 

Soil series and types from the standpoint of hydrogen-ion concentra- 
tion and lime requirement, J. S. Jones {Soil Soi,^ IS No. i, pp, 

65-74). — In a contribution from the Oregon Experiment Station a brief de- 
scription of the procedure followed in the classification of soil series and 
types on the basis of H-ion concentration and lime requirement is presented. 

The resistance of soils to acidification [trans. title], A. Demolon and V. 
Dupont {Compt, Rend. Acad. Soi. [Paris], 179 {1924)^ No. 4, pp. S00S02 ). — 
Experiments are reported which showed that soil solutions depleted of active 
calcium carbonate possess feeble buffer properties, which are due essentially 
to humates. Colloidal clay In reacting chemically toward dilute sulfuric 
acid was found to exercise a rapid and intense buffer action for the time 
being against this acid. 

Alkali soil investigations. — ^11, Origin of alkali soils; physical effects 
of treatments, J. S. Joffe and H. C. McLean {Soil Sci., IS {1924), No. i, pp. 

Tigs. 8 ). — In a second contribution from the New Jersey Experiment 
Stations (B. S. R., 51, p. 617), a summary is given of the results of work 
from various sources on alkali soils, from which the conclusion is drawn 
that the theory of base exchange is the comer stone of the research on the 
origin of alkali soils. A series of curves is presented illustrating the capil- 
lary movement of water in alkali soils variously treated. 

The aeration of soils as influenced by air-barometric pressure changes, 
G. J. Boxrroucos and M. M. McCool {Soil Sci., 18 {1924), No. 1, pp. 5S-^, figs. 
7). — ^The results of studies conducted at the Michigan Experiment Station on 
the aeration of soils as influenced by barometric pressure are reported. 
The problem was studied by burying barographs In the soil and recording 
the march of the barometric pressure and comparing it with that in the air. 

It was found that the barometric pressure of the soil down to a depth 
of 10 ft. was exactly the same as that in the air. Since this was true in 
all types of soil investigated, including the heaviest days, it is considered 
reasonable to infer that the soil air has a free communication with the out- 



1925} 


8011.8 — ^FBRTtLIZBBS 


117 


side al^ down to tbe Impervious stratum or water table. Calculations showed 
that when the amplitude of the barometric pressure is high and the depth 
of the Impervious stratum large, the amount of aeration, or the depth to 
which new air will enter the soil, is correspondingly large. When these 
factors are small in magnitude, the degree of penetration of air is also smalL 

It seems, however, that barometric pressure has greater influence on soil 
aeration than is revealed by these calculations, but even according to cal- 
culations the amount of aeration is quite appreciable and important for the 
average fluctuation and depth of the impervious stratum. When the entire 
earth is taken into consideration the effect of barometric pressure on soil 
aeration is very large in some regions, especially in the tropical zones. From 
all evidence it appears, therefore, that barometric pressure is of greater 
Importance in soil aeration than is commonly supposed. 

Infliience of heat on the total surface presented by soil elements [trans. 
title], L. Smolik {Compt, Rend, Acad. Sci, [Pori«], 178 { 1924 ), 27, pp. 

2266-2269). — Studies of the influence of temperature on the total surface of 
soil, as indicated by its hygroscopicity, are reported. In these studies the 
hygroscopicity was determined In fresh soil, in soil dried in air, and in soil 
dried at 50, 100, and 150^ C. (122, 212, and 302* F.). 

Temperature increases were found to diminish the total surface of soil as 
'much as 50 per cent. This is taken to indicate that the increased fertility 
of soils after heating and drying is due to the decrease of the absorbing 
action of the soil surfaces, and consequently in the setting free of nutri- 
tive constituents. Further studies on the influence of freezing for 45 min- 
utes on dried and moistened soils showed that there was no appreciable 
change In the dried soil as indicated by Its hygrosc(>picit 5 ^ In the mois- 
tened soil, however, there was a very considerable increase in the hygro- 
scopic water, which is taken to Indicate a marked increase in the total 
surface. 

Iron, aluminum, and manganese in the soil solution of Hawaiian soils, 
W. T. McGbobge (Soil Sci., 18 ( 1921 /), No. 1 , pp. 1 - 11 ). — Studies conducted at 
the Hawaiian Sugar Planters’ Experiment Station are briefly reported. 

The results showed that in Hawaiian soils normal potassium nitrate does 
not displace the aluminum in aluminum silicates except in those soils with pH 
values below 6. Soluble crystalloid salts of iron, aluminum, and manganese 
were found in soils with pH values below 6.8. At pH 0 or above manganese 
was not present in the soil solution, and iron and aluminum only as the 
hydrosols of ferric and aluminum hydrates. The solubility of manganese as 
indicated by the Oomber test was found to be due to the greater H-ion concen- 
tration developed on shaking a soil with alcoholic potassium thiocyanate. 

The cycle of sulfur In soil [trans. title], G. Klein and A. Eimbergeu (Bio- 
chem. ZUchr., US (192S), No. 5-6, pp. 47S-48S ). — Studies on the biology of the 
thiosulfate bacteria and their chemical activity in soil, with particular refer- 
ence to their influence on the cycles of sulfur and nitrogen in soil, are reported. 

It was found that these bacteria could Jive under aerobic conditions on 
Inorganic as well as organic media. This is taken to indicate that they are 
capable of oxidizing all of the sources of inorganic sulfur In the soil to sulfate. 
It was also shown that these organisms are able to oxidize the sulfur con- 
tained in organic compounds such as cystine, albumin, nuclein, and meat 
extract. In all cases in the oxidation of sulfur in the presence of potassium 
nitrate, nitrite was formed, which eventually could be reduced to ammonia. 
When ammonium chloride was used as the source of nitrogen, nitrite was 
formed, which is attributed to an additional biochemical activity of the 
thiosulfate bacteria. 
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Blementary sulfur in the forms of drops or grains was separated ftom all 
of tlie inorganic, organic, liquid, and solid media by the action of these hac* 
teria, and from agar almost always in the form of crystals. These organisms 
were found not only in water and soils but also frequently in the adjacent air. 
It is concluded that the thiosulfate bacteria play an important part in the 
transformation of nitrogen and sulfur in the soil. 

Xitrification and the nitrifying organisms, I, R. N. Gowoa (Jour, Bact^ 
9 (1924), No, 3, pp, 251-272, fig, 1 ), — Studies conducted at Iowa State College 
on methods for the isolation of nitrifying organisms are reported. 

The results showed that the bouillon test for purity of nitrite- and nitrate- 
forming organisms is not conclusive, due possibly to the fact that the organ- 
isms developed tolerance for bouillon. The nitrite-forming organisms may 
rapidly lose their power of oxidation of ammonia when grown in pure cultures. 
Free carbon dioxide was found to be essential for the oxidation of ammonia 
by these organisms and promoted ammonia oxidation better than normal air. 

The nitrite-forming organisms grew most rapidly in soil extract washed 
agar. The carbonaceous material in soil extract did not act as a source of 
carbon to these organisms when free carbon dioxide was not available. The 
nitrifying organisms were found to oxidize ammonia to nitrite and the nitrite 
to nitrate in the presence of growing plants. 

Further progress in the improvement of arable land, J. Stoklasa' 
(Intematl, Rev. Sd, and Pract. Agr. [Rome], n, ser., 1 (1923), No. 4, pp. 
838-847 ). — In a contribution from the State Experiment Station of Czechoslo- 
vakia a summary is given of the progress of studies in soil biology, with par- 
ticular reference to the improvement in the fertility of arable soils. The con- 
clusion is drawn that, biologically speaking, the colloidal content of soil is the 
most decisive factor. The principal groups of organisms are the Actinomycetes 
and different si>ecies of fungi and algae. 

The largest quantities of bacteria were found to occur in fields where sugar 
beets and clover or lucern had been grown and in good garden mold. Most of 
them were the rodlike forms. All of these microorganisms were found to 
require, in addition to oxygen and water, certain quantities of nitrogen, carbon, 
phosphorus, potassium, and other elements in easily assimilable form. They 
contained from 40 to 50 per cent of carbon, which is taken to indicate that they 
need larger amounts of carbon than of the other substances. 

The intensity of the respiration process in the auto- and heterotrophic micro- 
organisms of soils was found to vary enormously and to depend on the physical, 
chemical, and mechanical properties of the soil. Numerical data are given 
which indicate how the respiration intensity of the microorganisms in a soil 
is a criterion of its fertility. 

Sub-soiling trials in Essex (Jour. Min. Agr. iOt. Brit.l, SO (1924), No. 11, 
pp. 1000-1007 ). — Experiments on the effect of subsoiling on sand, gravel, brick 
earth, bowlder clay, and London clay soils on the yi^d of potatoes, wheat, and 
barley are reported. 

These experiments showed that in the first year every subsoiled plat produced 
an increased yield, the value of which was greater than the extra cost of sub- 
soiling over plowing. The results indicated that the best depth of subsoiling 
may vary from field to field even in the case of soils apparently similar in 
character. This is taken to indicate the advisability of experimenting at 
difl^erent depths for the first year. 

Manuring for profitable production, F. E. Gobbis (lAngfUM, JBng.: Author, 
I924f PP* 24 f fig* 1 ). — ^This is a popular handbook for farmers and students on 
the proper selection and use of fertilizers and manures, with spedal reference 
to English conditions. 
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Ecanomic returns from fifteen yettrs* results with manure, fertilizers, 
and lime on Sassafras silt loam soil, G. L. Schusteb {Delaware 8ta, BuL 
ISS {1924) t PP» 5-^7, figs. 21 ) — further study of the 15 years’ observations 
and results with manure, fertilizers, and lime on Sassafras silt loam soil as 
set forth in Bulletin 137 of the station (B. S. R., 61, p. 621) is reported. 

This study showed that for general farm crops in a rotation including a 
legume to be harvested or plowed under, potash is the first factor that limits 
crop production, phosphoric acid second, and nitrogen third. 

Manure was about equal to a complete fertilizer in producing profits. A 
combination of basic slag and potassium chloride ranked next to acid phos- 
phate and potash in producing a profit, and rock phosphate and potash ranked 
last. The value of lime is considered to be questionable. It produced a profit 
when used in connection with potassium chloride, but where used alone or with 
other fertilizer combinations the profit was so small as to be negligible, and in 
some instances a loss resulted. 

Potassium chloride was the only single fertilizer material which improved 
the quality of grain, and acid phosphate and potassium chloride comprised the 
outstanding combination of two materials in improving the quality of grain, 
giving better results than the potassium chloride alone. When sodium nitrate 
was added to acid phosphate and potassium chloride it caused a still greater 
improvement in the quality of wheat and corn, but its value on soy beans was 
questionable. The proper use of fertilizers was found to produce a more uni- 
form yield and quality as well as a better quality and higher yield of grain. 

Some changes brought about in cylinder soils by long continued crop 
and fertilizer treatment, A. W. Blaib and A. L. Pbincb {8oil JSei,, 18 {1924), 
No. 1, pp. S1S2, fig. 1 ). — Studies conducted at the New Jersey Experiment Sta- 
tions are reported which showed that cylinder soils which had been heavily 
fertilized and cropped under controlled conditions for a period of 25 years 
indicated, on analysis, a gain in total phosphoric acid content. This is taken 
to indicate that during this period more phosphoric acid was applied to the 
soil than was removed by the crops. Soil which received phosphoric acid at 
the rate of 100 lbs. per acre showed but little actual loss of this constituent. 
Where phosphoric acid was used at the rate of 200 lbs. per acre the apparent 
loss was more than three times as much as that when 100 lbs. was used. 
Larger crops were obtained with the double than with the single portion of 
phosphoric acid, but the yield was not increased in direct proportion to the 
increase in fertilizer applied. The results indicated further that with average 
fertilizer treatment very little phosphoric acid is actually lost in the drainage 
waters; the heavier the application, however, the greater is the loss. 

Determinations of potash in the soil from a number of the cylinders showed 
a loss of this constituent, although potash had been used each year in amounts 
considerably above the general average required for the crops used. The total 
amount of potash appUed during 25 years was so small in comparison with the 
total amount originally present that this apparently had little to do with 
changing the potash content of the soil. Evidently the greatest change came 
about through the removal of potash in the crops and in drainage waters. 

The soil from all cylinders w^hich had not been limed showed a lower per- 
centage of calcium oxide than the original soil. With five exceptions all the 
cylinders which had been limed showed a higher percentage of lime than the 
original soil. The greatest loss of lime was noted where ammonium sulfate 
had been used continuously without lime or manure. The soil on all the un- 
limed cylinders was found to be acid. With slight exceptions the soils of the 
limed cylinders had no lime requirement, and showed pH values varying from • 
6.5 to 7.3. 
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mrerent fertUiaer experiments on moor soils [trans. title], C 3. 
Christensen (TidMkr. Planteavl, t9 {1923), No. 3, pp. 4^—909, obt. In Blcdsr- 
mann’s ZentU., S3 {1924), No. 6, pp. 167-170) .—Fertlllxer experiments on both 
Upland and lowland moors are reported. 

JEDxperiments to determine the Influence of kainlt and Thomas meal on 
meadow and on oats, barley, and potatoes showed that In all cases the best 
yields were obtained when the Thomas meal and kainlt were used together. 

Comparative experiments with different phosphatic and potassic fertilizers, 
lasting for two years in the case of meadow and for three years in the case of 
the other crops, indicated no great difference between the various fertilizers as 
judged by crop yields. This was especially true in the case of Algerian, 
Tunisian, and Gafsa phosphates when used in the winter and spring on 
meadow. Phonollte was not so good a source of potash on meadow as 87 
per cent potash salt even when used in double amounts. 

Sodium nitrate Increased the yields of all crops on both upland and low- 
land moor soils, the better results being obtained on the upland. Its use on 
potatoes was esi)ecially profitable. However, the use of excessive amounts 
on grain crops appeared to be detrimental to grain formation. The best results 
were obtained on lowland moor soils with nitrogenous fertilizers on hay and 
the poorest on root crops. 

[Soil and fertilizer studies in India, 1922—28] (India [Dept Apr,] Rev, 
Apr, Oper„ 1922 - 28 , pp, 50-67 ). — ^Thls report continues work previously noted 
(E. R. S., 50, p. 209). 

Studies at Pusa on the available phosphoric acid in calcareous soils showed 
that a 1 per cent solution of potassium carbonate is the most convenient solvent 
for this purpose in that, while extracting an appreciable amount of pho8i)horic 
acid, it is not naturally affected by the presence of varying amounts of calcium 
carbonate. The decrease in permeability of soils in lyslmeters with free 
drainage was apparently associated with the formation of colloids in the soil, 
and was always noticeable when the supply of organic matter needed renewal. 
Observations on the movements of nitrates in the soil and subsoil showed that 
for the conservation of nitrates the best types of soil are those which possess 
a fairly heavy layer at a depth of from 3 to 4 ft., and that from the standpoint 
of nitrogen conservation the value of green manuring during the earlier stages 
of the monsoon is questionable owing to the rapidity with which the nitrate 
is leached. 

Studies on the storage of barnyard manure at Madras showed that manure 
which is compacted in a box by the cattle themselves is richest in nitrogen. 
For the production of artificial barnyard manure paddy straw yi^ded good 
results, but in the case of waste material such as prickly pear, lantana, etc., 
large losses of nitrogen occurred. 

Permanent manurial rotation studies at Pusa are said to have demonstrated 
the residual effect of large applications of fermented green manure and the ef- 
fectiveness of such applications in conjunction with the use of superpho^hate. 
In studies on the solubility of rock phosphate, great increases in the percentage 
of phosphoric acid rendered soluble were obtained by the use of cultures of 
sulfur-oxidizing bacteria when the phosphate was composted with sulfur. 
The addition of gypsum to the sulfur-phoi^hate compost improved the phyMcal 
texture of the mass and increased the solubility of the phoiQihoric add. 

Experiments with calcium cyanamid at Madras, gypsum at Pusa, urea at 
Nagpur, and lime at Jorhat in Assam are also briefly described. 

[Soils and fertiltzer experiments at the Welleome Tropleal Beseareh 
Laboratories, Khartum], A. F. Joseph (Wellcmne Trap. Reaearoh LobA, Chem. 
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Beet. Pub. SO {192S), pp. BSO). — ^Experiments to compare the results of 
mechanical analyses of six soils of different origin by the Koblnson method 
and the so-caUed Sudan method gave an average variation of 3.7 per cent in 
the clay content. Preliminary acid treatment resulted in an apparently lower 
proportion of clay, the average decrease being 1.7 per cent. On the other hand, 
a low result was obtained by the omission of acid treatment in the case of 
soils containing caldom carbonate and a higher proportion of organic matter 
than usual. 

Studies on the relation between the salt content of soils and crop yield 
showed that for good and bad yielding plats taken from the same area during 
the same season there was a correlation between high salt content and low 
yield. Analyses of soil alkali showed that the water-soluble portion of the 
soil consists almost entirely of sodium salts. These occur mainly as carbonate 
in the first 2 ft, with increasing proportions of sulfate and chloride in the 
third and fourth foot. 

In experiments on the effect of storage on soils at ordinary temperatures, 
it was found that such treatment so improved a soil as to change it from a 
water-logging to a nonwater-logging soil. Even where this did not take place 
the moisture equivalent was so reduced as to indicate an Improvement in 
texture. Heating was found to hasten somewhat the improvement of water- 
logged soils by storage. 

Data on the chemical and physical properties of clay fractions; H-ion con- 
centration of soils ; the action of electrolytes on soil, clay fractions, and silica ; 
the flocculation and sedimentation of clay; the separation of clay into sub- 
fractions; and the properties of humus are reported. Field experiments on 
nitrification, the use of gypsum, and the fertilization of wheat are also briefly 
described. 

Fertiliser experiments with flue waste andl mixed fertilizers as a 
beginning for the Indnstrial use of municipal sewage, garbage, and 
sewage sludge [trans. title], J. Booleb (Osndhts. Jnffcn., 47 {1924). A'o. 2G, 
pp, 26S-Zt9, flge. 6 ). — ^Experiments on gravelly soil deficient in humus with 
such crops as beets and barley to determine the fertilizing values of sifted 
garbage and sewage sludge as compared with that of a mixture of ammonium 
sulfate nitrate, superphosphate, and potassium chloride are reported. 

The results showed that the fertilizing value of sifted garbage and sludge 
is so much greater than its heating value as to make burning an uneconomical 
procedure. Mixed fertilizer containing this material was found to be espe- 
cially valuable for light sandy and gravelly soils and for heavy loam and clay 
soils deficient in humus. More generally favorable results were obtained with 
such a mixture than with commercial fertilizers. 

The value of some green manures, L. Koch (Trap. Agr, [Cei/lon], 62 
{1924), Ifo. 6, pp. S51S56), — Studies conducted at the General Agricultural 
Experiment Station at Buitenzorg on the relative values of different types 
of green manure are briefly summarized. 

The greater part of the dry matter was found to occur in the stems. This 
is taken to indicate that the woody parts of green manure plants are of high 
importance for humus formation. 

Studies of the nitrogen content showed that this element is confined largely 
to the leaves and young twigs and that the woody stems and roots contain only 
from one-sevmith to one-third of the total. It was found that if the time for 
growing a leguminous crop is short only certain plants may be grown profit- 
ably, while for planting between perennial crops, such as rubber and coffee, 
usually the slower gjrowing leguminous plants which can be pruned repeatedly 
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should be used. The phosphate content varied widely among the dilferent 
types of green manuring plants. 

Possibilities and limitations of bacterised peat, T. F. Manns (Jotir. Amer, 
Peat 8oc,, 17 {1924), No, S, pp, —Studies conducted at the University 

of Delaware are reported which showed that muck humus of the quality used 
in the exi)eriments becomes a very favorable medium for beneficial soil flora 
when properly balanced and reinforced. The flora of virgin muck humus was 
found to be deficient in many of the beneficial bacteria. Different legume 
nodule organisms were absent, although a limited number of the clover group 
were present. Muck humus when properly reinforced, inoculated, and com- 
posted was able to carry the several groups of the different legume organisms 
in one and the same compost, producing a strong inoculation of the legumes. 

Inoculation of the compost could be satisfactorily brought about by using 
soil which had been proved to give strong inoculation to each of the groups of 
legumes. Asotohacter chroococcum could be readily introduced by using west- 
ern soils. 

Treated muck humus gave a strong inoculation to five groups of legumes 
when grown in sterilized sand cultures, using the compost at the rate of 
2 lbs. per acre of 2,000,000 lbs. A somewhat stronger inoculation and growth 
were produced by using the compost at the rates of 100 and 500 lbs, per acre 
in sand cultures. Crude carbohydrates and basic compounds such as organic 
ash and Thomas slag were very efficient in promoting an active legume flora, 
and likewise a strong nitrogen-fixing and nitrifying flora. Organic ash proved 
to be the most active mineral application for use In the compost, as indicated 
by crop response. 

By properly reinforcing the composts with certain basic compounds, all the 
nitrogen required for crop response was made available, as indicated by the 
growth of millet. The crop response from additional nitrogen from cyanamlde 
guano did not equal that from certain of the composts. 

These results are taken to indicate that nodule organisms will live in a muck 
humus having a lime requirement of 5,000 lbs. of calcium oxide per acre of 
2,000,000 lbs., and that in this same acidity alfalfa, red clover, soy beans, and 
cowpeas will grow and become Inoculated without the addition of any basea 

The action of dicyandiamid and fi^aanyl urea sulfate on plant growth, 
A. P. McGuinn {Soil ScL, 17 {1924) , PP- 4S7-5Q0 ). — Studies conducted at 

the New Jersey Experiment Stations are reported which showed that dlcyandia- 
mide and guanylurea sulfate do not retard or inhibit germination when applied 
in small quantities in direct contact with seed. Dicyandiamide is slightly 
toxic to plant growth when applied in large amounts as the sole source of 
nitrogen, but in small amounts it produces no injury, except a slight tipbumlng, 
when other available nitrogen is present. Guanylurea sulfate is not toxic to 
plant growth in comparatively large applications and becomes very slowly 
available as a source of nitrogen. 

Minimal quantities of dicyandiamide stop the nitrification process but do not 
retard ammoniflcatlon. Guanylurea sulfate retards nitrification slightly but 
does not affect ammoniflcatlon. Neither substance affects the number of 
bacteria and fungi in the soil. Dicyandiamide is very stable in the soil. 
Guanylurea sulfate is also comparatively stable but decomposes to 
very slowly. The fertilizing value of urea is approximately equal to that of 
sodium nitrate, and its value is not lessened if 10 per cent of its nitrogen is in 
the form of dicyandiamide or guanylurea sulfate. 

The new nitrogenous fertilisers of Great Britain, E. J. Eussxix {Inter- 
nail, Bev, Sci. and Pract, Apr. [Borne], n. ser., 1 {192$), No, 4, pp. 

In a contribution from the Rothamsted Experimental Station a review is given 
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of results obtained in Great Britain with caldum nitrate, ammonium nitrate, 
urea, ammonium chloride, and cyanamlde. 

Nitrogen experiments with legumes [trans. title], Schneidewind (Mitt, 
Deut Landiv, Oesell,, S9 (J924), No, 18, pp, SS5, SS6), — Nitrogen fertilization 
experiments with alfalfa, peas, and lupines are briefly reported, showing that 
in some cases there was no profitable increase In yield and in others even a 
decrease in yield resulting from nitrogen fertilization. These results are 
taken to indicate that a favorable action of nitrogen fertilization on legumes 
is not always certain or profitable. 

Fertilizer value of different phosphates [trans. title], H. Niklas, A. 
Stbobei., and K, Scharbeb (Ztschr, Angew, Chem,, 37 (1924) t No, 33, pp. W7~ 
— Experiments on four different soils wdth potatoes, rye, sugar beets, and 
oats to determine the relative values of superphosphate, Khenania phosphate, 
dicalelum phosphate, and Thomas meal as sources of phosphoric acid are 
briefly reported. The results showed that the phosphoric acid requirement 
of the soil in general bears little relation to the phosphoric acid content 
determined analytically. Sui)erphosphate and Rbenania phosphate gave prac- 
tically the same results, followed in order by dicalclum phosphate and Thomas 
meat 

The American fertilizer hand book, 1024 (Philadelphia: Ware Bros. 
Co,, 1924, 17. ed., pp, [4541, 14 )^ — This number of this handbook contains 

the usual list of fertilizer manufacturers and buyers’ guide, data on trade in 
fertilizers and fertilizer materials, and special articles on fertilizers. 

Commercial fertilizers (Md, Univ, Quart., No. 108 (1924), vp> 36 ). — Guar- 
anties, actual analyses, and comparative valuations of 712 samples of fertilizers 
and fertilizer materials collected for inspection in Maryland from January 1 
to July 1, 1924, are presented. 

AGEICXJLTXTEAL BOTANY 

The influence of nutrients on the development of plants [trans. title], 
G. Lakon (Angew. Bot., 5 (1923), No. 2, pp. 110-117). — ^This is largely a critical 
discussion of recorded research and opinion. 

The effects of a high nutrient supply on the apparatus of assimilation 
itrana title], I^. MAiWAii> (Angew, Bot,, 5 (192$), Nos, 1, pp, 33-43; 2, pp, 
49-74) • — ^Tabular details and a discussion are given regarding various nutrients 
in relation to the development of potato plants and tubera 

Relation of the molecular proportions in the nutrient solution to the 
growth of wheat, M. C. Skwell (Jour. Agr, Research [U. S.l, 28 (1924), No. 
4* PP* 387-393, figs, 4)» — report is given of an investigation made to determine 
the comparative effects of varying proportions of potassium dlhydrogen phos- 
phate, calcium nitrate, and magnesium sulfate on the growth of wheat at 
different stages. The results are said to indicate an interesting relation be- 
tween the nitrogen and phosphorus potassium salts in the growth response. 
With a high molecular proportion of nitrogen, a maximum grain yield was 
obtained with a low molecular proportion of the phosphorus potassium salt 
With a low molecular proportion of nitrogen, equally high grain yields were 
obtained only with a high proportion of the phosphorus potassium salt 

These experiments are said to show the importance of nitrogen in the de- 
velopment of the wheat plant, and to indicate that when there is a sufficient 
supply of nitrogen in the soil the plant will produce a maximum yield with 
less of the el^nents containing phosphorus and potassiuip. 

The availalilllty of Iron in nutrient solutions for wheat, W. E. Tottino- 
HAH an4 N. 3, Rankin (Amer, Jour„ BoU, 10 (1923), No, 4, pp, 203-210, Ags. 
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4). — “ Results are here given relative to the solubility and availability to young 
wheat plants of various compounds of Iron in a particular form of nutrient 
solution. Solubility tests at dlfCerent pH values of the nutrient solution have 
shown that ferric phosphate is relatively Insoluble. This is true of ferric and 
ferrous sulphate at a H-ion concentration of the iron-free nutrient solution 
approaching neutrality. While ferric citrate Is not very soluble, it possesses 
the advantage of remaining soluble over a considerable range of pH values of 
the nutrient solution. 

“ Ferric sulphate increases the H-ion concentration of the nutrient solution 
here used, while ferric citrate causes the opposite effect. . The other forms 
of iron tested have little influence in this respect. The growth measurements 
of the young wheat plants show that ferric citrate was decidedly the most 
favorable form of iron employed. The variation in efflclency of Iron in the 
forms supplied is correlated with variation either in the solubility of this 
element or in the modification of tlie pH value of the nutrient solution. The 
results show clearly that ferric phosphate is likely to be Inefliclent because 
of its low solubility. Ferric citrate supplied at the rate of 10 mg. of iron 
per liter of the nutrient solution employed here is not completely dissolved, 
but seems to provide abundant iron for the growth of the young wheat plant 
where the nutrient solution is renewed.” 

The effect of the hydrogen ion on the protoplasm of the root hairs of 
wheat, R. M. Addoms (Amer. Jour. Bot., 10 (1923), No. 4, pp. 211-220, pL 1 ). — 
Seedlings of spring wheat grown in solutions selected from Shive’s optimal 
group (B. S. R., 36, p. 328) were studied in regard to the general or local extent 
of any harmful effect of the H-ion and the effect of concentrations. 

“The abnormal root development and decreased growth that have been 
observed in plants grown in nutrient solutions that contain relatively large 
amounts of potassium dlhydrogen phosphate may be explained by the coagula- 
tion of the protoplasm of the root hairs. This coagulation, which Is accom- 
panied with flocculation, is found to he induced by the H-lons formed by disso- 
ciation of the phosphate. The H-ion concentration of the nutrient solutions 
employed varied from pH 3.94 to pH 3.47. The relation of this coagulation and 
flocculation to the colloid chemistry of the protoplasm is discussed. The lack 
of logic in the attempts ... to find a direct relation between environmental 
features, such as H-ion concentration, and the dry weight of plants, Is 
pointed out.” 

An Isoelectric point for plant tissue and Its significance, W. J. Robbins 
(Amer. Jour. Bot., 10 (1923), No. 8, pp. 4^2-439, figs. 6 ), — The work here 
described Includes exi)eriments dealing with the absorption of water by potato 
tuber tissue in solutions of different H-ion concentrations and experiments on 
the absorption of dyes by plant tissue which had been in contact with solu- 
tions of different H-lon concentration. 

“The results which are reported in this paper on the absorption of water 
and on the absorption and retention of acid dyes by potato tuber tissue can be 
explained by the assumption that an ampholyte, possibly a protein, plays the 
chief part in these processes and that Its isoelectric point Is in the vicinity of 
pH 6. The absorption of basic dyes by potato tuber tissue is complicated by 
the fact that the starch, the cell walls, and possibly other constituents of the 
cell, such as the pentosans, combine with the basic dyes at all the reactions 
involved. 

“It Is of course diflicult to conceive of protoplasm as consisting of but one 
ampholyte with a single isoelectric point. The point to which we have called 
attention here may represent the resultant of the Isoelectric points of several 
cell coostitiients. ” 
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StnAies on the relation of aeratton and conttnaons renewal of nutrient 
aolntlon to the growth of soybeans in artiflcial culture, H. V. Axxxson and 
X W. Shive (Amcr, Jour, Bot„ 10 (i0«d), Ifo. 10, pp. 654-^66, pL 1, figs. 2 ), — 
** Solution or sand cultures with continuous solution renewal by which 1 liter 
of new solution per culture was supplied during each 24-hour interval through- 
out the growth period always produced plants which were superior in every 
respect to those grown in cultures with intermittent solution renewal. How- 
ever, the best plants with respect to health, vigor, and yields always occurred in 
the cultures with continuous solution renewal and with constant and thorough 
aeration of the medium. 

** Aeration of solution or sand cultures which maintained the maximum 
supply of dissc>lved oxygen (approximate saturation) In the culture solutions, 
renewed Intermittently, had no apparent influence upon the growth of soy 
bean tops, but it produced considerable increase in root development. Aeration 
of solution or siind cultures with continuous solution renewal produced a 
marked increase in the growth of both tops and roots of soy beans. 

“Continuous renewal of the nutrient solution did not alone maintain the 
supply of dissolved oxygen necessary for maximum development of the plants. 
The resiwnse of roots to aeration was much more pronounced in the cultures 
In whicli the solutions were continuously renewed than it was in those In which 
the solutions were only intermittently renewed. The superiority of roots 
grown in the aerated media over those grown In the nonaerated was mani- 
fested not so much in higher yield weights ns in the development of very efll- 
clent absorbing systems consisting of long, slender main roots thickly beset 
with well-developed laterals, giving rise to very extensive absorbing surfaces. 
The superior root growth resulting from aeration of the cultures with con- 
tinuously renewed solutions was particularly reflected in accelerated top 
growth during the later stages of development Tiie average total yields ob- 
tained from the sand cultures were throughout uniformly much higher than 
were those obtained from the solution cultures.” 

The effect of ringing a stem on the upward transfer of nitrogen and ash 
constitnents, O. F, Curtis {Arner. Jttur, Bot,, 10 {192S), No. 7, pp. S(ilSS2, 
fig. i). — From a variety of experiments (E. S. U., 44, p. 323) to determine the 
effect of ringing on the upward transfer of carbohydrates, evidence w'aa ob- 
tained indicating that these foods are carried by the stem chiefly through the 
phloem tissues even though much of the fcjod to be transported is present as 
sugar or starch In the xylera tissues. At least the upward transfer of sugars 
seems to he very clearly checked by the removal of a ring of phloem. 

** Experiments are reported showing the effects of ringing a stem on the up- 
ward transfer of nitrogen and ash constituents. Data from su<-*h experiments 
with privet, peach, and lilac are presented. The data show that a ring dis- 
tinctly hinders the movement of nitrogen and of ash constituents Into the 
leaves alK)ve the ring, either when the ring is made in the spring before the 
leaves open and the new xylem is laid down, or when it is made in the summer 
after they have opened and the new xlyem Is partly or fully formed. When 
sodium nitrate, with or without other nutrient salts, is added to the soil, the 
nitrogen and aah contents of the leaves from unrlnged stems increase to a 
much greater extent than do those of the leaves from ringed stems. This is 
true whether data are expressed per unit of dry weight, per unit of leaf surface, 
or as absolute quantities. 

** The stems also were analysed to determine whether or not the low nitrogen 
content of the leaves could be accounted for by accumulation of nitrogen In the 
sterna These analyses, whether of the entire stem or of the wood and bark 
separately, showed a lesser content in the ringed stems. A single experiment 
24578—26 8 
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was tried in which an attempt was made to eliminate the influence of altered 
transpiration or of change in carbohydrate content. In this experiment, 
evidence was obtained indicating that the low nitrogen c?outent above a ring 
is not due to a lessened transpiration or to a changed carbohydrate content. 
The data can not be considered as conclusively proving that nittogen or other 
nutrients move upward primarily through the phloem and not through the 
xylem, for the treatments may have altered the xylem tissues. Aside from 
such a contingency, however, these data from ringing exi>eriments offer strong 
evidence indicating that nutrients are carried chiefly in the phloem.” 

Amylase in the spores of Rhizopus tritici and Rhlzopns nigricans^ Ij. Ij. 
Harter and J. L. Weimer (Amer. Jour, Bot.^ 10 (19S3), No. pp. S9--92 ). — 
‘‘An enzyme capable of hydrolyzing Irish-potato starch paste to reducing sugars 
is produced in the siwres of R. tritici- and R. nigrioann. Within the limits of 
these experiments the enzyme Is produced at any temperature at which spores 
are produced.” 

The influence of plants on the air in houses, G. B. Rioo, T. G. Thompson, 
and W. K OiLLiXAND {Avter. Jour. Bot, JO (JOBS), No. 7, pp. S8S-S80).— 
** Determinations of the carbon-dioxide content of the air in a greenhouse 
indicate that the concentration of this gas did not at the time of any deter- 
mination reach a high enough concentration to be Injurious to human beings. 
Under the conditions existing in this greenhouse the effect of plants in increas- 
ing carbon-dioxide content is negligible In comparison with the effects of the 
people who visit the greenhouse.” 

The formation and degeneration of germ cells in the potato, W. J. 
Young (Amer. Jour. Bot., 10 (1923), No. 0, pp. SB5-J1SS, pU. S, figs. 2 ). — The 
present study was carried out in connection with the potato-breeding project at 
the South Carolina Experiment Station and is presented as a contribution from 
the department of horticulture of that institution, being intended as a supple- 
ment to the material presented in Bulletin 210 (E. S. B., 47, p. 433). The 
primary object of the work is to follow the degenerative changes In the germ 
cells on account of the bearing that such chnnge.s might have tipon the failure 
of most i)otato varieties to set seed. 

The potato is a difficult subject, on account of the small size? of the cells and 
the degenerative changes preceding the shedding of the blossoms. ” The devel- 
opment of the flower and of the germ cells does not sh<»w any marked differ- 
ences from cases previously described for related plants. Degenerative changes 
in the anther contents show decided differences according to the stage at which 
degeneration begins, (’hanges which occur at early stages of development 
appear to be due to unfavorable climatic or environmental conditions. The 
disintegration of nearly mature pollen grains appears to be the result of 
hereditary pollen sterility and does not interfere with the normal anthesis of 
the blossoms. Degenerative changes In the ovules and embryo sac apx>ear to 
result from unfavorable environment and may occur at any stage. They art^ 
much more uniform in character than those found in the anther. Yarletiea 
which produce no viable pollen may set fruit and produce seed, provided 
environmental conditions are not such as to induce degenerative changes In 
the embryo sacs, and provided the blossoms are promptly crossed by a variety 
producing viable pollen.” 

The photopeHodism of Tephrosta Candida, T. B. McCleixand (Jour. 
Agr. Research [U. 8.} 28 (1924), ^o. 5, pp. 44^-460, pis. 4, figs. 7),— Following 
the publication by Gamer and Allard on the effect of the length of dally illnml- 
nation on the behavior of plants (E. S. R., 42, p. 818), the author carried on a 
series of experiments with T. Candida, a legumlnons plant used as a cover crop 
in ^oTto Bico, 
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The extreme length of day at the Porto Rico Experiment Station varies from 
11 to 18.2 hours, and the plants studied showed striking response to the differ- 
ent lengths of day. Blossoming was inhibited both by a day length shortened 
to 10 hours and by a day length of 13.2 hours. Shortening the day from the 
long day of summer to a 12-hour length promptly induced blossoming, whereas 
a continuation of exposure to the long summer days inhibited it. Under a day 
length artificially protracted to 13.5 hours for 10 weeks buds failed to appear, 
but on shortening the day length they promptly appeared. Although autumn 
is the normal blossoming season for T. Candida in Porto Rico, heavy blossoming 
was Induced in April through artificial manipulation of the length of light 
exposure or day length. Day length was found not only to determine the 
blossoming season but also to affect the growth of the plants in a decided 
manner, the longer days producing growth with longer internodes and larger 
leaves. 

Observations on the causes of gregarious ftowering iii plants, W. Setfrix 
(Amor. Jour, Hot., JO (J92S), No, 2, pp, 93-112, pL 1).— An inquiry Into the 
factors concerned In gregarious flowering and in general periodicity, with 
results that are somewhat inconclusive. 

Alternation of sexes and intermitient production of fruit in the spider 
ilower (Clconie spinosn), A. H. Stout (Atner, Jour, jiot., 10 (1923), No. 2. pp. 
37-66, pJ. 1, fig. 1.) — In tlie cultures of C, Mpinom grown for this observational 
study, wide variation appeared In the morphological character of the flowers 
as regards relative development of the two kinds of sex organs. On a single 
plant were bisexual flowers, flowers functional only as males or as females, 
and many Intergradlng tyr>os. The variation from one extreme to the other 
was reiwatedly cyclic, which condition results in the intermittent production 
of fruit The alternative loss of nialeness m\d fenuileness in the flowers of 
('. spinosa and the recurring periodic changes in the sex of flowers are. it is 
thought, to l>e regardcKl as phemomena of intennil and biogenetic regulation 
closely related to those influences which determine tlie development of the 
plant as a whole. 

In C, spinosa it is evident that there are rather si>ecial and perhaps very 
specific stimulating and inhibiting influences which regulate the development 
of the sex organs. Whether these lnfluen<!es are substantive or more of the 
nature of stimuli, their action Is cyclic and decidedly aUernativa The results 
c'learly show that sex of flowers is determined progressively as they are formed 
in response to regulation by internal biogenetic conditions.” 

The physioidgy of Incompatibilities, A. It. Stoit (Awer. Jour, ftot., 10 
(1923), No. 9. pp. 430-^61). — A brief general survey ii. given of j)hysiological 
incompatlbiUties in fertilizations within species and between species, the two 
classes of incompatibilities supposedly having very different physical bases. 

Results from a study of the species Brojf^ioa pekinemi*, together with other 
l)ehavIor noted, indicate a direct and decided physiological correlation between 
vegetative vigor and the functional properties of the organ concerned with 
fertilization. This Is suggestive that the physiological conditions which re- 
strict and limit indiscriminate fertilization wltldn species are not only subject 
to internal regulation, but that In some cases at least they are correlated with 
changes in vegetative vigor. ” The situation gives hope that the cyclic expres- 
sion of sexual afflntties and the development of extremes of compatibility 
may be so regulated experimentally that the specific biogenetic factors and 
conditions operating in this highly specialized differentiation may be de- 
termined.” 

[The species concept], G. H. Shuli., R. A. Hakpkk, G. Rkeo, and E. C. 
Stakman (Amer. Jour. Bot, 10 (1923), No, 5, pp. 221-22B, 229-233, 234-238, 
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2S9--B44 ), — In the symposium here presented, the species concept is dealt with 
by the authors in the order above given from the point of view, respectively, 
of a geneticist, of a morphologist, of a physiologist and bacteriologist, and of 
a plant pathologist. 

QENETIOS 

The chemistry of embryonic development, J. Needhau {8ci, Prog, {Lon- 
don}, 19 {1924), No, 73, pp, 70-85, figs. 6). — This is a scientific review of the 
metabolism and related chemical changes going on during embryonic de- 
velopment 

Some facts relevant to a discussion of the origin and inheritance of 
specific characters, F. B. Sumner (Amer. Nat, 57 (1923), No, 550, pp, 238- 
254), — This is a discussion of the origin and mode of inheritance of specie 
differences, based largely on the author’s Investigations with mice of the 
genus Peromyscus at the Scripps Institution for Biological Research. 

The evolution of different species by orthogenesis and by natural selection 
as a result of Mendelian mutations is contrasted, and certain irregularities 
of each theory are pointed out. The multiple factor theory for explaining 
the inheritance of quantitative characters in hybridization exi>eriment8 with 
species of Peromyscus has, in the author’s experiments, met with the follow- 
ing difiicultles, dealing with the variability of the Fa populations: (1) In- 
creases in the Fa variability have related not only to characters in which 
the parent races differ, but also to characters in which the parent races do 
not differ; (2) increases in the Fa variability failed to appear in certain 
cases where the parent races differ widely; and (3) the Fa increase in varia- 
bility has possibly occurred most consistently in a series of characters (Indices 
of bilateral asymmetry) which have l>een shown not to be hereditary. An 
appeal is made for the general collection of more data bringing out the differ- 
ences of species with reference to their geographical distribution. 

Some observations on the inheritance of color in the case of fowls 
ftrans. title], S. Kope6 (Pam, Panst. Inst. Nauk. (h)Sp. Wiejsk. Puiawach 
(M6m. Inst. Natl. Polonais jfjeon. Rurale Pulawy. 3 (1922), A, pp. 328-342 ). — 
The author graded the eggs of three pullets laying a cream colored egg, 
when mated to a rooster of tlieir own breed, according to a color scheme 
varying from 1 to 8, and found these eggs to have an average grade of 7.1. 
When the same birds were mated with a Leghorn rooster the color of the 
eggs was much lighter, averaging 6.4, thus tending to be intermediate in color 
between the two breeds, the eggs of Leghorns averaging 1.5. The eggs of the 
Fi females produced from this cross when mated to an Fi male were lighter 
in color than the eggs from which they were hatched, averaging 3.8, but not 
as light as Leghorn eggs. The averages of the color of eggs laid by F* females 
unmated were distinctly different for the different birds, varying from 1.4 to 
7.2 as the averages for individuals. 

Oenes for the extension of black pigment in the chicken, W. A. LcpriNCOTT 
(Amer. Nat., 57 (1923), No. 650, pp. 284-287). — In experiments at the Kansas 
Experiment Station, the author has confirmed the operation of the factor 10"* 
for the extension of black pigment previously described by Dunn (®. S. R., 
60, p. 227). This factor is also shown to be distinct from the factor E 
Involved in the heredity of blue in Andalusian fowls. Further experiments 
have suggested the probable operation of a number of genes for the extension 
of black in the chicken. 

Variations of linkage in rats and mice, W. E. Castle and W. L. Wacrteb 
(Geneiioa, 9 (1924), No. 1, pp, 1-12), — The results of a study dealing with 
fliictors affecting variations in the amount of crossing-over between the genes 
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Cp r, and p for albinism, red>eyed yellow, and plnk*eyed yellow, respectively, 
in rats are reported from the Bussey Institution. Similar results are reported 
for albinism and pink-eyed factors in mica The following table gives a sum- 
mary based on several thousand individuals of the amount of crossing-over oc- 
curring between the different factors in males and females of rats and mice ; 

Cro8Hing-over in rata and mice 


Factors Involved 


Albinism and rod-eyed yellow in rats 

Ked-eyed yellow and pink^oved yellow in mis 

Albinism and pink-eyed yellow in rats 

Albinism and pink-eyed yellow in mice 


Females 

Males 

i Average 

i 

PflT cent 

Per cent 

a63db0.78 1 

a i8d=a 60 

a28dba42 

2a4ftdb .92 

15.56dbl.04 

ia.38zk .09 

2L98d: .44 1 

laaibb .32 

19. . 26 


16.44=t.82j 13.77db.57| 14.fi3=fc.47 


In both rats and mice a greater amount of crossing-over occurred in females 
than in males, and in both sexes the sum of the Intermediate crossovers 
(o and r, and r and p)ls approximately equal to the amount of crossing-over 
tM:*ciirring between the two most <Ustant gejies in the rat (v and p). No other 
conditions were associated with signlfi(*ant differences in the amount of cross- 
ing-over o<*currliig. (Considerable deviations frf)m the average were shown by 
Individual parents, hut this condition was found not to be hereditary and 
is attributed to chance. The age of the parents, temperature, and season 
had no iiifluenet^ on the cr(»ssiug-over. Some indication of a rise in the cross- 
over percentages In litters lK)rn during July, August, and Septeml>er was, 
however, pointed out by the authors. 

All effect of X rays on the linkage of Mendeliiiii characters in the second 
chromosome of Drosophila melonogaster, J. W. Mavob and H. K, Svenson 
{(ieneticSy B iJ924)f Xo, 2, pp. figs. P). — This is a more detailed ac- 

count of the results of the experiments previously noted (E. S. K., 51, p, 230), 

Crossiitgover in the second chromosome of Drosophila mclanogaster in 
the Pi generation of X-rayed females, J. W. Mavok and H. K. Svenson 
(Amer. Nat,, 58 {2924), No, 657, pp, SI 1-^315). —The results of a test of tlie 
<‘rossli]g-over occurring In the offspring of the X-rayed flies noted in the above 
paper are reported. In making this test, females heterozygous for the charac- 
ters black, purple, and curved located in the second chromosome were mated 
with homozygous recessive males. The flies taken from the control experi- 
ment and mated In this way showed an average of 3.72 per cent of crossing- 
over between the characters black and purple and 13.07 per cent between 
the character purple and curved. Tlte frcuii the X-rayed stock showed 

average crossover percentages between black and purple of 3.86 per cent 
and between purple and curved of 13.29 iKjr cent The only signifleant differ- 
ences between the offspring of the control and X-rayed flies were that In the 
first flies emerging the crossover percentages between purple and cnirved 
were 17.58, whereas the second flies from the X-rayed stt>ck showed cross- 
over percentages of 9.88 per cent The crossing-over In the first and second 
groups of control flies was 11.64 and 14.01 per cent, resjiectively. 

The authors, however, believe that these differences are not significant, 
and conclude that the effect of X-rays on crossing-over in the second chromo- 
some is probably not transmitted and certainly not with the same intensity. 

A case of complete sex-reversal in the adult pigeon, O. Riudle {Amer, 
Nat, S8 (1924), PP- 1S7--181, fig. I). — C<»mplete re\^ersal of sex in a 

pigeon at the Carnegie Station for Experimental Evolution is described. This 
pigeon laid eggs in 1014 from which young were hatched, but later developed 
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tuberculosis of the ovary and ceased to lay, but continued to Incubate willingly 
the eggs of other birds. Later it began to copulate as a male and cooed as 
a male. At the time of death testicles were observed, and due to an oversight, 
it was considered as a normal male except for the tuberculosis. The simi- 
larity between this case and that of sex reversal described by Crew (B. S. R., 
50, p. 530) is noted, and comparisons are made. 

The author’s conclusion as to the hypothesis explaining sex reversal, as well 
as many hermaphrodites, is based on the rate of metabolism. Earlier studies 
have shown that conditions tending to increase the metabolism tend to carry 
sex development in the male direction, and it has also been shown that the 
metabolic rate increases in tubercular individuals as was also indicated by the 
live weights in the case of the pigeon in question. 

The development of the reproductive ducts and canals in the free«martlif 
with comparison of the normal, T. H. Bissonnette {Amcr. Jmir, Anat., SS 
(1924) t No, 2, pp, 267-345, figs. 24)- — In a study at the University of Chicago 
of the development of the genital organs in 35 cattle embryos, some of which 
were freemartins, it 'was found that in the freeinartin the genitalia of meso- 
dermal origin start to develop as females, but later, us the sex hormone of 
the male twin, as was previously suggested by Lillie (E. S. B., 40, p. 446), 
is secreted, some of the strictly female organs eitlier degenerate or <!ease de- 
velopment and growth continues in the male direction. No effect on the ex- 
ternal genitalia were observed in any of the freemartins. 

The induction of a sexually mature condition in immature females by 
injection of the ovarian follicular hormone, E. Allen and E. A. Doisv 
(Amer, Jour, Physiol., 69 il924). No. 3, pp. 577-588, figs. 12). — In several series 
of experiments conducted cooperatively at the Washington University School 
of Medicine, University of IMIssouri, and the St, Louis University School of Metl- 
icine, it WHS found that from four to six injections of the contents of ovarian 
follicles of the sow in advanced stages of development caused the occurrence of 
oestrum within 2 to 3 days in both spayed and normal but immature rats. Pu- 
berty was thus attained from 20 to 50 days earlier than usual. 

Due to the parallelism in the development of the secondary sex charactei’S 
and the genital organs and the inconstancy of tj’plcal Interstitial tissue in the 
immature ovaries of several si>ecie.s, it is suggested that the follicular hormone 
may also be resjyonsible for the development of secondary sex characters. 

Some effects of unilateral ovariotomy in rabbits, S. A. Asoell {Brit. 
Jour. Expt. Biol., 1 {1924) 1 No. 4* PP- 473-486). — effect of tJhe removal 
of one ovary or one ovary and from one-third to two-thirds of the other on 
fertility, fecundity, fetal atrophy, and sex ratio in rabbits has be«i studied 
at the Institute of Animal Nutrition at Cambridge. The animals used con- 
sisted of three groups which at the time of removing the ovarian tissue were 
22, 18 to 20, and 15 to 10 weeks old, respectively. In the last named group, 
in addition to the removal of one ovary, from one-third to two-thirds of the 
other was also cut away. The Fallopian tube on the side of the ovary entirely 
removed was ligatured in all operated doea Does of similar age and breed- 
ing were used as controls. Both the operated and the control does were 
killed on the twentieth day of their fourth pregnancy. 

The results of the experiments showed that the average sizes of the litters 
born to the operated and control does, respectively, In the three groups were 
7.1 :± 0.5 and 7.5 dt 0.4, 7 db 0.4 and 8.7 ± 0.7, and 6.2 db 0.3 and 7,5 ±: 0.4. 
The reduction in the Utter size, with tho removal of a single ovary in the two 
groups, was thus 5.S and 19.5 per cent, and 17.3 per cent when portions of 
the other ovary were also removed. As determined by the number of cor- 
porai^'ltitea found, the removal of one ovary had no effect on the number of 
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ova discharged, while with the removal of all of one ovary and part of the 
other the number of ova discharged was reduced from 13 ± O.C to 10.3 ± 0.6. 
The removal of ovarian tissue Increased the average fetuses atrophied per 
litter from 0.4 ±: 0.1 to 1.4 ±: 0.1. It is suggested that the increase in fetal 
atrophy may be du^ to the traumatic dangers associated with the crowding 
of the fetuses in one cornu rather than to the direct effect of the crowding. 

A distinct hypertrophy of the remaining ovarian tissue in the operated 
animals was found to have occurred, but no hypertrophy of interstitial cells 
was evident. The removal of one or the other ovary did not disturb the 
sex ratio. Cases of the migration of ova from the ovary of one side to the 
tube on the other side were observed. Since the uterus of the rabbit is bipar> 
tite, the migration must have occurred through the peritoneal cavity. 

Cytologicai changes in unfertilized tubal eggs of the rat, M. C. Mann 
(BioL Bui Mar, Biol, Lab, Woods Hole, 46 (J924), A’o. 6‘, pp, 816^27),— A 
cytologlcal study at the University of California of 252 ova found in 50 
oviducts of ruts which had not been allowed .to mate with males showed that 
the usual tendency of unfertilized eggs Is to degenerate in a more or less 
regular manner rather than to continue to develop parthenogenetieally as has 
i)een suggested. A few 2, 3, and 4 cell stages were found, but these were most 
x-‘ertainly exceptions. 

On purthenogenetic cleavage and on the rOle of water absorption by the* 
ovum in the formation of the subgerminal cavity in the pigeon’s egg, 
W. Bautelmez and O. Uiodle {Amer, Jour, Anat., 88 {1924), -Vo. 1, pp. 
figs. 2 ). — 111 studies conducted cooperatively from the University of 
Chicago and the Carnegie station for £xi>erimental Evolution, it was found 
that the early cleavage stages occur iiarthenogeneticuilly in incubated but un- 
fertilized pigeon’s egg. The development, liowever, ceases at a point corre- 
sponding in the fertilized egg to about 10 hours of normal development, 
thus stopping before the formation of the subgerminal cavity. A similar 
c ondition Is found in the parthenogenetieaUy develoiied eggs, and has been 
attributed to an increase in the water content of the yolk by osmosis from the 
albumin. The i)ercentage of water in the yolk of the eggs of several birds is 
shown to have increased from the time the ova were discharged from the 
ovary until from 4 to 9 days of incubation. The increases in the water content 
were observed in all places in the yolk, but the rate of increase was rapidly 
becoming greater toward the latter part of the period mentioned. 

Her€^ditary structural defects in the descendants of mice exposed to 
HcKmtgen ray irradiation, H. J. Bagg and C. C. Little (At?ier. Jour. Anat., 
88 (1024) f Bo, 1, pp, 110-145, figs, 14) • — lu investigations with mice at the 
Cornell University Medical College and at the University of Maine, individuals 
with abnormal eyes, ears, or clubfeet have occurred in the third and later 
generation descendants from a group of individuals treated for 12 seconds 
on 5 successive days with unflltered X-tays. The conditions of treatment were 
target skin distance 12 In., 2.5-iu. spark gap, and 10 milliamperes current. The 
abnormal individuals resulted from two different matings. 

The eye abnormalities were most common, but varied in character from an 
atrophy of the eyelids to an atrophy of one or both eyes, accompanied by a 
deformity of the skull. The diminution of the ear size or clubfeet or both 
frequently occurred in the animals having defective eyes. The average litter 
size of the mice in the lines producing the eye abnormalities was 5.15 as 
compared with 7 for the controls. Many females from the abnormal lines 
>vere killed when pregnant, and it was found that many of the embryos and 
in some eases all from certain litters showed characteristic subcutaneous 
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hemorrhagic lesions, mainly on the head and adjoining regions. This condi- 
tion is thought to account for the occurrence of the abnormal eyes and ears 
and possibly for tbe clubfeet through Injury to the nervous system, as the 
eye abnormalities and those on the feet and ears were usually on the same 
side of the body. No such abnormalities have ever occurred In over 2,000 
animals produced by inbreeding from another portion of the same stock which 
was not X-rayed. 

FIELD CEOPS 

[Field crops work at St. Viiiceiit« 1021 and 1022], F. Watts £T al. 
{West Indies Imp. Dept. Agr„ 8t. Vincent Agr. DepU Rpts, pp. 

27-3S; 1922, pp. S-^20, 27-It3, fig. 1 ). — ^Experiments made in continuation of 
earlier studies (E. S. R.. 47, p. 682) included variety tests with sugar cane, 
yams, sweet potatoes, and cassava ; fertilizer trials with cotton, com, peanuts, 
and sugar cane; comparisons of legumes for green manuring; seeding and 
topping tests with cassava ; and spacing tests and studies of inheritance of 
lint length and of pure lines and selections of cotton. Industrial work with 
field crops is reviewed. 

In fertilizer experiments with Sea Island cotton from 1012 to 1921, inclu- 
sive, the average acre yields of seed cotton from untreated plats amounted 
to 603 lbs., plats fertilized with nitrogen 685, phosphate 671, potash 826. 
phosphate and x>otash 711, nitrogen, phosphate, and potasli 758, cottonseed 
meal 666, and cottonseed meal, phosphate, and i)otash 841 lbs. In cotton 
investigations reported on by T. Q. Mason, the development of the vegetative 
branches of cotton appeared to be Inimical to the production of fruit on ti»e 
fruiting branches of the central axis of the plant. Observations on the spacing 
of cotton suggest that the plants should be spact^d as close as Is compatible 
with proper access to light, and that the vegetative branches may be sup- 
pressed by dillllng and deferring thinning until from five to six weeks after 
seeding. 

Sliedding experiments (E. S. R., 48, p. 488) led to conclusions that while 
a small proportion of shedding is Inevitable, it is excessive in St. Vincent 
because of disease and physiological reasona The principal disease causing 
shedding is said to be bacterial boll rot {Bacterium malvaoearum.) Physi- 
ological shedding in St. Vincent is due mainly to a check in the assimilative 
activity of the leaves and not to root asphyxiation. Boll dropping would 
apparently be considerably reduced by deferring planting until late in August 
It was thought that topping the plant at the right time should hasten the crop 
and reduce sheddiitg, but in topping tests by L. H. Burd the increase due to 
the practice were scarcely of practical value. 

[Field crops experiments in Bihar and Orissa, 1021-22 and 1022-23], 
A. C. Dobbs et al. {Bihar and Orissa Agr. Dept. Rpts, 1022, pp. 8, 4, 11, 16, 17, 
18, 19; 1923, pp. 4^7, 12, IS, 16, 20-^22, 2S, 26 ). — ^These pages describe the con- 
tinuation of investigations with field crops (E. S. B., 46, p. 881) In different 
localities in Bihar and Orissa. 

[Field crops work in Punjab, India], D. Mxlnx kt al. {Punjab Dept. Agr. 
Rpt. 1923, pt. 1, pp. e^lS, 18^6, V//-JF/. pi. i).— The progress is described 
of work noted earlier (E. S. B., 51, p. 187). 

The relation of after-ripaning eondtMons to the germination of cereals 
[trans. title], O. Gassnee {Mitt. Deut. Landta. OeseU.. 39 (1924), Ko. JJ2, pp. 
209^11 ). — Germination studies made on samples of Schlanstedt s[irlng wheat 
of different stages of maturity and of after-ripening, and tram crepe grown 
in different years, gave indications that warm dry weather produces seed 
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charactarlssed by more rapid after-ripening than seed approaching maturity 
nnder lower temperatttres and unfavorable weather condltlona. Increasingly 
nnfavorable weather conditions np to the time of harvest and maturity ap- 
pear to be accompanied by poorer germ matnrlty of the seed at harvest and 
slower attainment of complete germ matnrlty In the following month. 

The seasonal productivity of herbage grasses with particular reference 
to the indnence of different systems of cutting on Indigenous and non* 
indigenous strains, respectively, K. O. STApr.iSDON {Wel9h Plant Breeding 
57te., Aherystiapth, IBnJ,^, Ficr. 11, No, $ pp, 

vestlgntfons at Aberystwyth, Wales, during the period 192(MI123, concerning 
yield and the factors affecting yield In relation to different species, nationali- 
ties, and strains of grasses, are described In detail, supplementing an earlier 
account fE. S. R., 47, p. 226). The principal findings and observations as 
reenforced by the resnlts of contemporaries may be summarised as follows: 

Under normal conditions most grass species If grown in pare cnltnres will 
probably yield their heaviest crops In the first harvest year, meadow foxtail, 
red fescue, crested dog’s-tail, and smooth stalked meadow grass appearing to 
be definite exceptions. The relation of the yield In the first harvest year to 
snbsepnent harvest years is Influenced largely by the weather conditions In the 
first two harvest years. The hay yield In any particular year Is affected 
constdernblv by the meteorological conditions. The yield of aftermath In 
any one year Is affected largely by the meteorological conditions during a 
period from abont a week before cutting the hay until entting the aftermath, 
and apparently also hy the size of the hay crop. Very heavy crops of hay 
and aftermath In the same season may be regarded as oTceptlonal. The 
yields of hay and aftermath are Inflnenced to a very considerable extent hy 
the date of the Inst cnlflng for hay. Late enttIng. althongh compatible with 
heavy yields of hay, occasions redneed aftermaths. 

The seasonal productivity of pastures as lllnstrated hv a rather lenient 
system of pasture ents fa system giving effects analogous to grazing and pro- 
viding essentially that the ents follow each other at regular Intervals and that 
the first ent he made before flowering! Is affected as much or more hy the 
functional perlodfcft.v of the plants ns hv meteorologic,al conditions. The 
growth In any one Incremental nerlod Is affected more hy the meteorological 
conditions In the Immediately preceding period or periods Pvan hy those In 
the current period. T^io heaviest gross vields enn bo obtained when the first 
cut Is taken ns bay at the flowering period and Is followed by two nftermatb 
cuts. Tbe amount of extra yield obtainable from one or two nftermatb ents 
In addition to hay will depend upon tbe season. 

In general, exotic strains compare best with Indigenous when .Indged hy a 
system of pasture cuts varying from abont 5 to 7 per growing season, and least 
when .Indged b.v a drastic system of pasture ents. 16 to 17, The capacity to 
he prodnetlve nnder pasture ents Is thonght to depend on a plant’s ability 
to revive and grow n!i^<'bly after each ent and to withstand the adverse 
physiological conditions occasioned by repeated entting. The disparity be- 
tween the yields from systems with few cTits and many ents becomes even 
more exaggerated In proportion as the conditions are nnfavorable during the 
growing season. The date at which a system of pasture ents Is Initiated 
has a profotind Influence on tbe gross yield obtainable from such n system. 
A system started when the plants have attained full heading will outyleld 
one started earlier. Cntting to a 2-In. level Instead of to the ground made for 
an Increase In the gross produce from a system of seven pasture ents. 

The percentage of leaf In total produce Is lowest In tbe bay and highest In 
24f578— 28 4 
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the aftermath and under a S 3 rstem of pasture cuts. The percentage of leaf in 
the aggregate produce from the system tends to increase as the number of 
pasture cuts is increased. The amount of leaf developed in a hay and after- 
math crop tends, however, to be more than under a system of pasture cuts, 
while the gross yield of leaf is greater from a system of relatively few than 
from one of many pasture cuts. Under drastic systems of cutting, indigenous 
strains tend to give rather higher percentages of leaf than exotics. 

The percentage of dry matter in total green fodder is at its highest In the 
hay and is very similar in aftermath to that In the average of a number of 
pasture cuts taken throughout the season. The percentage of dry mattmr In 
the total aggregate produce of pasture cuts is higher when the number of cuts 
is comparatively few. The percentage of dry matter in green fodd^, like 
gross yield and the stem to leaf ratio, appears to be affected by the functional 
periodicity of the plants as much as or more than by meteorological conditions. 

Where the first cut is made before heading, cutting grasses more often than 
four times per season results In a proportional reduction in the development 
of the root system and tillers by the end of the season. This reduction is 
revealed by diminished yield throughout the next season and, when the initial 
cutting system has been particularly drastic, into the spring of the second 
season or third harvest year. The effect of drastic pretreatment is similar 
in its qualitative influence to the effect of repeated cutting shown daring the 
season of application. Indigenous strains of orchard grass, particularly dense- 
pasture types, appeared to be most resistant to drastic pretreatments, while 
both dense-pasture and tussocks were notably more resistant under drastic 
and intermediate treatments than Danish and U. S. A. strains. 

Exotic strains of grasses tended to give the heaviest yields rather early 
In the spring and in the autumn of the seeding year, while indigenous were 
inclined to excel in the later summer and autumn. The indigenous strains 
seem to produce a more leafy herbage than the nonindlgenous, notably In the 
hay. Orchard grass, sweet vernal grass, and tall fescue appear to be par- 
ticularly leafy grasses in hay, aftermath, and pasture alike, whereas tall oat 
grass (French), crested dog’s-tail, and golden oat grass appear to be among 
the least leafy grasses. Follo^vlng pasture cuts in both the first and second 
harvest years, the number of tiUers per unit of area at the end of a second 
harvest year tends to be far greater in indigenous than in exotic strains. 
Based on results during two harvest years, the highest yielding of the grasses 
tested in pure cultures, considering hay, aftermath, and pasture, seem to be 
orchard grass, tall oat grass, tall and meadow fescue, timothy, perennial rye 
grass, and meadow foxtail; intermediates, golden oat grass, sweet vernal 
grass, and Poa serotina; and lowest, red fescue and crested dog's-tail, with 
probably rough and smooth stalked meadow grasses. 

Alfalfa production for New York, L. A. Dalton (N. r. Agr. Col, (Cornell) 
Ext, Bui, 84 (1924), PP. ^1, 11 )* — Practical Information is offered for 

growing alfalfa under conditions in New York. 

A note on subterranean clover (Australian variety) , R, D. Williams and 
W. Davies (Welsh PUmt Breeding 8ta,, Aherystwyth, [RuZ.], 8er, JT. Ko, S 
(192<y-4SS), pp. 151-158, fig, 1 ). — ^According to results of experiments at Aber- 
ystwyth, Wales, subterranean clover Is to be regarded as a typical winter 
annual. The seeds are of high average viability, germinate well and quickly 
in the soil, and have a rather long seasonal range of establishment. This 
clover has an exceptional ability for establishment from self-seeding. Plants 
which have not flowered to any appreciable extent, and even seedlings, are 
said to be remarkably winter resistant, whereas plants that have flowered 
freely, even If too late to set and ripen seed, are soon eliminated by winter 
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frosts. It Is considered particularly valuable as a catch crop and In mixtures 
for temporary meadows. 

OHmson clover: Seed production, .T. M. Westgate, rev. by A. J. Pieters 
(17. S, Dept. Apr. Famiert? Bui, PP- — This revision of 

Farmers’ Bulletin 646 (B. S. R., 32, p. 732) is intended primarily for the 
eastern part of the United States south of Pennsylvania. 

The productivity of different strains and nationalities of red clover 
under hay and pasture conditions (represented by eight monthly pasture 
cuts) , R. D. Williams (Welsh Plant Breeding 8ta., Aheryntwyth, [Buhl, Ser. 
H, No. S (1920--2S). pp. lHl-150, figs. 5). — In comparative trials nt Aberystwyth. 
Wales (B. S. R., 47, p. 226), the late strains of red clover produced much 
heavier hay crops than any of the early strains. Of the late strains, Swedish, 
American mammoth, and Cornish Marl gave the heaviest hay yields, and the 
Vale of Clwyd, Bohemian, and English were the most productive of the inter- 
mediate and early strains. Italian made an exceedingly poor hay crop, only 
alK>nt one-sixth of that yielded by Swedish late, whereas wild red clover yielded 
slightly more hay than the average given by the early strains. The green hay 
of wild red contained a higher percentage of dry matter than any of the com- 
mercial strains, and the green hay of the late strains averaged 2.36 per cent 
more dry matter than that of the early strains. The average weights of leaves 
in the hay from early and late strains amounted to 52.84 and 39.36 per cent, 
respectively. Because of the greater amounts of hay produced by the late 
strains, they gave a much greater weight of leaves per unit area. The late 
strains developed more flower heads than the early strains, and the wild red 
flowered even more freely than the late strains. 

Under conditions approximating close grazing, the early strains were again 
excelled by most of the late strains, but the superiority of the late over the 
early strains was not so pronounced under pasture cutting conditions as when 
cut for hay. Of the late strains, Swedish. Montgomeryshire late, and C^ornish 
Marl gave the best results, and of the intermediate and early strains, Vale of 
Clwyd, Bohemian, English, and American medium were much superior to 
Chilian, Brittany, and Italian. Wild red equaled the poor late strains and the 
best early strains. During the winter and early spring of the seeding year 
and autumn of the first harvest year the pasturage afforded by wild red was 
practically negligible, and during these i>eriods the best early .strains made 
much more growth than the late strains, with the exception of Swedish late. 
The maximum growth occurred during June and July, when from 48.4 to 67.4 
per cent of the total pasture yields for the 12 months were obtained. A more 
or less definite negative correlation was observed in each strain between the 
weights yielded by the monthly pasture cuts and the percentage of dry matter 
of the monthly produce. March and April cuts, which gave the poorest yields, 
had the highest percentage of dry matter. As the yields Increased during May, 
June, and July the percentage of dry matter decreased more or less corre- 
spondingly, and as the yields decreased during August and September the 
percentage of dry matter again rose. The productivity and the percentage of 
dry matter in the aggregate pasture yields of the different strains were closely 
related. The most productive strains had the lowest percentage of dry matter 
and vice versa. 

The aggregate pasture cuts of the late strains were slightly more leafy than 
those of the early strains. Wild red clover was decidedly more stemmy than 
any of the commercial strains. In all strains the pasture produce was more 
leafy during the spring, early summer, and autumn than during midsummer. 
When cut four times during the growing season, the late strains yielded 69.1 
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per cent and the early strains 58.5 per cent of the amount taken as a hay cut, 
but when cut eight times the ratios between the aggregate pasture cuts and the 
hay yields of the late, early, and wild red strains were only 28, 88.2, and 80.7 
per cent, respectively. Apparently red clover can not withstand repeated close 
cutting, and It would seem to be more essentially a hay than a imsture plant. 
The percentage of dry matter In green hay ranged from 16.7 to 21J2 per cent, 
according to strain, while tlie dry matter content of the pasture cuts varied 
from 13.9 to 17 per cent. 

Com growers face worst seed shortage in years, J. O. Hackleman (/ZW- 
noU Sta, Oirc. 292 (1924), PP- 4* 4).— In calling attention to a possible seed 

com shortage in Illinois, the author urges com growers to choose sound ears 
from healthy standing stalks, preferably early, and to gather more than ’needed 
for their own farms. Well-ventilated storage is essential. 

Culture of Pima and upland cotton !u Arizona, O. F. Cook and R. D, 
Martin (V, S, Dept. Af;r. Farmerft* Huh 14S2 (1924), pp. 6 ). — lliis 

publication, which describes the methods used in growing cotton in the Salt 
River Valley, Arlz., Including selection and prepartlon of the land, planting, 
thinning. Irrigation, cultivation, and the harvesting and ginning of the crop, 
is largely a revision of Farmers* Bulletin 577 (B. S. R., 31, p. 41), and of mate- 
rial from other Departmental publications. 

Delfos cotton (MiAsissippi Sta. Circ. 52 (1924), pp. d). — ^Tbls circular de- 
scribes the origin, characteristics, and behavior In recent tests in Mississippi 
of Delfos 631 and Delfos 6102 cotton. The name “Delfos** designates certain 
strains selected from Foster cotton at the Delta Substation (B. S. R.. 49, p. 225). 

Batoon cotton, S. O. Harland (Trap. Apr. [THnidad], 1 (1924), Vo. 7, pp. 
101, 102 ). — In describing the behavior of upland cotton when grown in frost- 
less regions, the author states that, where environmental conditions favor 
continuous fruiting with little or no rest period, Insect pests and fungus diseases 
will be favored unduly and the quality of the cotton will be Inferior. He has 
observed that ratoon upland plants seldom have the vegetative vigor needed to 
insure good thickening of the lint fibers. Only under exceptional conditions 
will the quality of the ratoon cotton from upland plants grown in the Tropics 
be up to the standard required by the spinner from good grades of American 
(otton. 

Microscopic examination of the second and third year plants reveals that 
the quality of the staple is no worse and Is often better than that produced 
in the first year, indicating that the quality of ratoon cotton depends on the 
breed of cotton grown and that bad quality is not a necessary corollary of 
ratooning. Comparison between a West Indian cotton which tolerates ratoon- 
Ing without deterioration and upland cotton indicates that deterioration of 
quality in ratoon cotton can be avoided only by supplying a type of plant the 
vegetative vigor of which is provided for by extensive vegetative zones, i. e., by 
growing monopodial or perennial types. The monopodlal habit may be com- 
bined with lint of practically any desired quality by hybridizing perennial 
types among themselves. 

Bach tropical cotton-growing country will have to decide whether insect 
pests are present which prevent the growth of perennial cotton. In the West 
Indies, leaf blister mite effectually prevents the ratooning of Bea Island cot- 
ton, bnt the perennial types are immune to this pest Neither pink bollworm 
nor cotton stainers are to be feared if the fields are cleaned np at the ^d 
of the season. 

Bapenrimental work on cotton^ 1082, B. SHaAmm vr au (Egypt Min. Agr., 
.)^on BeBcarch Bd. Ann. Mpt., S (1922), pp. ll-Tl, 83^5, pis. i).— 

Ipiroiiomic investigations carried on with cotton In Be^t in 1922 nndmr the 
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auspices of the Ck>ttoxi Besearch Board in continuation of earlier work (B. 
8. B., 49, p. 181) comprised extraction of pure lines; selection and propagation 
of selected strains ; hybridisation ; studies on vicinisiu, bud and boll shedding, 
growth, flowering, pollen grains, and the root system; observations on the 
effect of heat and of soaking in water on cotton seed; variety trials; and 
rotation and irrigation tests. Preliminary electrocultural experiments and 
treatment of seed with electricity and with “ Fertilisa ” before sowing gave 
unsatisfactory results. Summaries of publications relating to cotton in Egypt 
are included, with a brief account of Sea Island cotton In Egypt. 

Cotton culture in western Madagascar [trans. title], liiSYNn^zB {Madagmcar 
BuL i/Z-ZF, No. 3-4, PP- Jo9-176, pi. Z).— A report on the 

possibilities of cotton production in the western part of Madagascar. 

[Report of the work of] the British Cotton Growing Association (Brit. 
Cotton Growing Assoc. [Pal».] 83 (1924)^ pp. 4^, pis. 8 ). — ^The status of the 
cotton Industry in the British colonies and possessions is reported in sum- 
mary form for the year 1923. 

On the occurrence and distribution of Festuca rubra Hack, in Great 
Britain, W. O. Howakth (Jour. Linn. 8oc. [Z^ondoa], Ziol., 4G (1924), ^09^ 

pp. SlSSSl, pis. 5). — The characteristics, botanical relationship, and distribu- 
tion in Great Britain of F. rubra and its subsx)ecies and varieties are discussed 
in detail. 

Some tentative statements concerning Fowlds Hulless oats, A. N. Hume 
(South Dakota 8ta. Bui. 206 (1924), PP* GlS-627, figs. 2) — In preliminary trials, 
Fowlds Hull-less oats yielded fewer bushels jier acre than the best standard 
varieties of oats, even when the latter W'cre reduced to the hull-less basis. 
Analyses by A. L. Bushey showed samples of hull-less oats to contain more 
raw protein than the whole grain of ordinary varieties, but less than the 
kernels of the same varieties. The higher-yielding varieties of ordinary oats 
produced more raw protein per acre than hull-less oats, either on a basis of the 
whole grains or of kernels. A sujierior resistance to lodging is not indicated. 
The results at Brookings in .1923 suggest using bull-less oats as a sx)ecial feed 
for young animals rather than as a general farm crop for all conditions. 

Ilecords of tlie annual precipitation at the station and substations are 
appended. 

How to grow rice in the Sacramento Valley, J. W. Jones {V. 8. Dept. 
Agr. Farmers* Bui. 1240 (1924), pp- ZZ-f-j^7, figs. G). — This publication super- 
sedes Farmers* Bulletin 1141 (E. 8. li., 44, p. 529). A more complete discus- 
sion of rice production in California, together wdth the details of the experi- 
ments on which many of the recommendations are basetl, has been noted (£. 8. 
R., 49, p. 488). 

The Uba cane (La. Planter^ 7$ (1924), 1, pp. 2, 3 ). — It is rei>orted that 

results obtained in Australia by £L Young showed Uba sugar cane to have 
a high fiber content, to be bard to crush, aud severe on mill rollers. The 
refractory nature of the juice and the large amount of wax in the variety 
hindered the mmmfacture of sugar. Burning to remove trash, whicb is 
accompanied by a certain loss of sucrose, seems almost necessary. A re- 
port on South African sugar manufacturing by Maxwell is also referred to, 
in which he states that the juice from Uba cane is refractory and advocates 
double carbonation for making white sugars, an expensive process requiring 
mucli additional machinery. He also states that reliance on Uba cane is a 
handicap of from 15 to 20 per cent These exiH»riences seem to conflrm pest 
investigations made at the Louisiana Sugar Experiment Station on Japanese 
types of cane wherein the gummy nature of the juice of this cane w^as found 
quite objectionable in sugar manufacture. 
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Factors M^hich influence the nicotine content of tobacco grown for use 
as an insecticide, R. W. Thatches, L. R. Stbbeter, and R. C. Oollison (Jour. 
Amer. 8oc, Agron.^ 16 ( 1924 )* No. 7, pp. 459 - 466 ). — Investigations at the New 
York State Experiment Station gave indications that under Identical con- 
ditions Nicotiana rustica develops a nicotine content about three times as 
large as do common strains of N. tabaoum, this agreeing with the findings of 
Jurltz (E, S. R., 48, p. 231) and W. W. Gamer. 

Comparisons of different stocks of Pryor tobacco suggest that local en- 
vironmental factors during growth are likely to be more potent than the 
source of the seed in determining the nicotine content of any given variety 
of N. tabacum. While seeding the crop broadcast without summer cultivation 
might be more economical than In cultivated rows in growing the crop for 
insecticide use, broadcasting so reduced the nicotine content of the tobacco 
as to render the practice inadvisable. 

Seasonal conditions during growth exerted a very marked effect upon the 
nicotine content of the tobacco and upon the maturity of the plants at harvest 
time with N. rustica grown at the station in 1923. Warm weather, favoring 
rapid growth and early maturity, very evidently produced Increased percent- 
ages of nicotine in the tobacco. Some effect of the varying soil treatments 
upon the nicotine content of the tobacco was noticeable, but this was slight 
compared with the seasonal or climatic Influence. The possibility is suggested 
of selecting plants \^dth high nicotine content as parent stocks for tobacco 
Intended for Insecticide use, particularly from a strain of N. ru/ttica which 
shows great variation between Individual plants. 

A method of detecting mixtures in Kanred wheat seed, O. O. JoHN6'iX)N 
and C. W. Bo WEB (Jour. Amer, 8oc. Agron., 16 ( 1924 ), No. 7, pp. 467 - 470 ). — 
Effective use has been made of the differential reaction of Kanred and other 
varieties of hard red winter wheat to certain specialized races or strains of 
stem rust (Puceinia graminis tritici) to distinguish Kanred from other related 
varieties. Results in experiments at the Kansas Experiment Station show 
that the rust test applied to seedlings is a good index of the purity of Kanred 
seed wheat, is rapid and accurate, and should prove a valuable supplement to 
field inspection. With proper specialized forms of stem rust, the method also 
could be used for Marquis, Kota, and several of the durum wheats. Leaf 
rust of wheat might be used for similar tests to detect mixtures In certain 
strains of Mediterranean, Fulcaster, and other varieties of soft red winter 
wheat. 

HOETICTJLTTTEE 

A treatise on gardening, J. Randolph, jb. (Richmond. Va.: William Parish 
Club, 1924, pp. XV -{-54). — This pamphlet, reprinted from the third edition of 
Gardiner and Hepburn’s American Gardener (1826), is of historical value only. 
The original, probably publi.shed during the decade 1760-1770, was not only 
the first Virginian work on cultivation of plants, but also the first gardening 
manual to be published in America. 

Influence of the carbohydrate-nitrate content of cuttings upon the pro- 
duction of roots, C. C. Stabbing (Amer. 8oc. HoH. 8ci. Proc., 20 (im), pp. 
288-2P2).— Tradescantla and tomato cutHngs high and low in carbohydrates, as 
indicated by starch content and free reducing substances, were obtained in two 
ways, (1) from plants supplied with complete and nitrate-free nutdent aolu- 
tions and (2) from plants exposed to different lengths of light Records of 
rooting of cuttings planted in river sand, moistened with disttUed water, and 
bald in darkness showed a very marked advantage In favor of the high carho- 
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hydrate gronpo* On the other hand, nitrate content appeared to be of little 
significance, whether accompanied by high or low carbohydrates, leading 
the author to conclude that the carbohydrate content of cuttings is a very 
Important factor In influencing the production of roots. When tomato cuttings 
high In carbohydrates and low In nitrogen were rooted in complete and nitrates* 
free solutions, the average total length of roots in the complete solution was 
16.1 cm. and in the nitrate-free solution 22.0 cm., leading the author to suggest 
that the propagating value of sand may lie in its low nitrate content. 

An examination of tradescantla plants high and low in carbohydrates failed 
to show that rooting at the nodes is due to starch accumulations at these 
points. In low carbohydrate plants no starch was present in the nodes, and in 
high carbohydrate plants starch was equally abundant throughout the entire 
cutting. 

The possible relation of anthocyan pigments to summer injury in 
potatoes and sweet corn, I. C. Hoffman {Amer. Soc, Hort. 8ci. Proc., 20 
{192S), pp. J88-J9J ). — On the supposition that the larger amount of tipburn 
injury observed in potato plant.s having red, blue, or purple color in their 
tivssue than in green colored plants might be associated with higher temperature 
In the colored tissue, readings were taken with a thermoelectrieal apparatu.s 
upon dark and light colored sprouts of a single potato variety, resulting in the 
discovery that the temperature within the purple sprouts was about 20® C. (36® 
F.) above that within the green sprouts. 

Further indication of the effect of color on internal temperature and the 
welfare of plants was observed in the case of seifed strain.s of Stowell Ever- 
green sweet corn which varied In color from pure greem to dark purple. At 
the beginning of the season all the strains started normally, but with the 
advent of high temperature and drought the purple i>lants stopjied growing 
and In some cases died, wiiile the pure green plants grew thriftily. Inter- 
mediate types apparently suffered in proiK>rtlou to the amount of purple 
anthocyan. Determinations of the temperature in the stalks of purple and 
green plants on a day in which the air temperature was 85° F. showed 90.2° 
for colored and 83.9° for green stalks. These records were taken, however, 
in a favorable growing season, and it is thought that under conditions of 
drought and extreme temperatures wider variations might have been re 
(iorded. 

Inheritance of “ bolting In cabbage, E. P. P. Sutton (Jour, Hcrcditf/, 15 
{1924), No. 6, pp. 257-200, figs. 2). — Because of a tendency to form flower 
stalks prematurely without heading, only a few of the many^ varieties of 
cabbage growm in England are suitable for the production of the spring crop, 
plants for which must lie over >vinter in the open fields. Years of observation 
having led the author to believe that this tendency to bolt or form flower 
stalks may be considered as a Mendelian recessive, an experiment was carried 
out at Reading, England, in which a green nonbolting variety was crossed with 
a red bolting variety, with a view to observing the bolting characterictlcs of 
the progeny. The Pi plants were all red in color and all headed. The P» 
generation represented by 48 plants raised from one of the Fi plants showed 
the following segregation : Twenty-seven heading reds, 10 bolting reds, 8 head- 
ing greens, and 3 bolting greens, a distribution which is deemed by the author 
to approximate the Mendelian 9 :3 :3 ;1 ratio. The author, however, points out 
that bolting and nonbolting are both subject to seasonal and cultural factors. 

Factors Infiiieneliig early derelopmeiit of seed stalk of celery* H. 0. 
TaoHPSON (Amer, Boo. Hori, BoL Proo,, 20 {1925), pp, 219-224) • — Of several 
factors studied at Cornell Unlrerslty as possible causes for premature seed 
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Btalk development in celery only one» namely, time of planting, was found to 
play a significant rOle. Plants started in December and January produced 
seed stalks the following May, June, and July irrespective of rarious treat* 
ments, such as drying, overwatering, close planting, freealng, etc* Since plants 
held over the winter In the greenhouse failed to develop flower stalks until the 
following spring, the author believes that the length of day may be a control- 
ling factor in determining the time of the appearance of the stalk. 

Studies upon the relative merits of sweet com varieties for canning 
purposes and the relation of maturity of corn to the quality of the canned 
product, C. W. OiTLPicppEB and O. A. Maqoon {Jour. Agr. Hettearoh lU. £f.], fiS 
{1924), No. 5, pp. 403^43, fig*. 11). — ^In again discussing work previously re- 
ported upon by Magoon (B. 8. H., 50, p. 741), the authors present data in 
greater detail and include an extensive bibliography. 

Fruit spur growth and fruit bud production, £. C. Auchteb and A. L. 
SCHBADKB {Amer. Soc. Mort, Boi, Froc., 20 {1923), pp. 127-144). — Studies con- 
ducted at the Maryland University upon apple trees of known fruiting per- 
formance emphasize the importance in fruit-spur investigations of taking into 
consideration not only the length of the spurs but also the fruiting condition 
of the tree, namely, whether of annual or biennial bearing habit, and If 
biennial whether in the on or off season. It was observed that in certain trees 
there exist a considerable number of permanently nonblossoming spurs, which 
the authors believe should be grouped separately in order to avoid error in 
spur clasaiflcations. 

Records of the performance in 1920 of spurs of an apple tree which in 1019 
bore a light to medium crop showed 50, S7, 32, 5, and 1 per cent, respectively, 
of blossoming in spurs, whose record in 1919 was as follows; (1) Failed to 
blossom, (2) blossoms removed at pink stage, (3) blossoms removed at full 
bloom, (4) fruits removed at the June drop, and (5) fruits removed at harvest. 
The association of fruitfulness with vegetative development was show'u in the 
case of the spurs from which the buds were removed in the pink stage, in that 
the 37 per cent which bloomed in 1920 also made the longer secondary growth. 

In connection with the general study it was observed in biennial trees that 
terminal and lateral blooming in 1-year wood occurred quite frequently and 
abundantly in the crop year and rarely in the off year. In 2-year wood a 
high percentage of spurs bore blossoms in the crop year and practically no 
bloom in the off year, regardless of the length of terminal wood. 

In general conclusion the authors point out that spur growth and fruiting 
relations which hold for annual bearing varieties and for many of the 
biennial varieties when they are in certain types of bearing condition do not 
hold for strictly biennial trees, except that the blossoming spurs which set in 
the crop year may be those which have made the greater growth in length or 
diameter during the previous season. 

Pot experiments on the manitring of fmlt trees, III, T. Waixack {Univ. 
Brum, Agr. and Sort. Re$earoh Bta. Atm. Bpt. 1923, pp. 43-67; also in Jour. 
Bath and We*t and South. Oountie* Boo., 6. ser., 18 {1923-24), pp. 169->186).— 

A further report (B. S. R., 49, p. 833) upon fertilizer studies with fruits con- 
ducted at the Long Ashton Station, Bngland, with a view to ascertaining the 
effects on the plants and their fruiting capacity of deficiencies in various fertl- 
lisiiig ingredients. • r 

Apple trees from which nitrogen and phosphoric acid had been withheld 
sinoe the beginning of the test (1921) were later in blooming and In the 

1923 season than were trees of the other treatmoita Four lots of trees, (1) 
rain water only, (2) nitrogen mnitted, (3) pbosphorle add omitted, and (4) 
m ag na s lttai omitted, lost their leaves prematurely. 
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Becor<l8 for 1923 on gooseberry bushes subjected to the same series of fer- 
tiliser treatments since 1922 showed the maximum yield on those plants re- 
ceiving a nutrient solution from which magnesium alone was omitted. Exami- 
nation of the root systems showed the best development in those bushes receiv- 
ing the complete nutrients. Plants receiving no phosphoric acid made practi- 
cally no shoot growth In 1923, and the root systems were small and poorly 
developed like those of nonnitrogen lots. Kesults with black currants and 
strawberries were highly comparable with those of gooseberries, those lots 
from which nitrogen and phosphoric acid were withheld showing marked loss 
in vigor and in productivity. 

In the case of raspberry tests started in the spring of 1923, records of growth 
showed the least development in plants receiving no nitrogen. In contrast to 
the other fruits the absence of calcium apparently was quite deleterious to 
raspberry growth. Those plants receiving no potash also made a poor growth. 
As Indicated by vigor of foliage and the amount of growth the complete nutrP 
ent plants made tlie most satisfactory development. 

Since apple trees in the comxilcte nutrient series had suffered severely from 
leaf scorch while other trees receiving potash but no nitrogen were unaffected, 
it was deemed advisable to carry on supplemental studies in which the nitro- 
gen potash ratio was modified and in which a soluble silicate was Introduced. 
A decrease of nitrogen reduced shoot growth and general vigor. The addition 
of sodium silicate in the complete nutrient series resulted in a very vigorous 
growth but at the same time increased the amount of leaf scorch. An excess 
of potash caused a brownness In the center of the leaves. Where the amount 
of nitrogen in the complete nutrient solution was cut in half the development 
of leaf scorch was reduced below that of the complete solution. An increase 
in the proportion of potash was entirely effective in preventing leaf scorch, 
the trciTS in such cultures having less scorch than those of the reduced nitrogen 
pots even In the presence of the soluble silicate. 

A proposed key to commercial apples, O. C. Carpenteb and 1. B. Stafford 
(Amer. Soc, IIorL Sci. Vroc., 20 (1923), pp. 294-307). — ^A new key for the 
identification of apple varieties is offered, based on a few prominent characters, 
such as flavor, form, shape of the cross section, skin color, flesh color, and 
the tufting of tlie carpels. 

[Apple fertilizer studies at Craibstone] (North of Scot. Col, Apr., Guide 
BwpU. Craibstone, 1924, PP- 38, 39, fig. 1). — Yields for 1922 and 1923 upon 
apple trees to which manure was applied aloue and in various combinations 
with mineral fertilizers were largest on the plat fertilized with manure and 
sulphate of potash. 

Xiiqold lime sulphur versus sulphur dust for apple spraying, F. P. Oul- 
UNAN and C. E. Bakiiib (Indiana Sta. Bui. 28S (1924), pp. 22, figs. 9). — A report 
upon tests carried out on 144 trees In a commercial apple orchard near Peru, 
for the purpose of studying the relative efficiency of sprays and dusts ap- 
plied at the same time and in accordance with standard schedules and pro- 
grams as means of controlling diseases and insect pests. 

In respect to apple scab, better control w^as obtained with spraying than 
with dusting. However, In years of light scab Infection, the dust was about 
equally as effective as the sprays. It was found that sprays applied when the 
blossom buds were showing pink were not so effective in controlling scab as 
whmi an additional spray was used at the time the first leaves on the blossom 
fspvTB were unfolding. 

Insects, such as codling moth and apple and plum curcolios, were quite 
satisfactorily controlled with the sulfur-lead dust However, in three of 
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live years better codling moth and curculio control resulted from spraying, 
and, from an economic viewpoint, dusting proved more expensive than 
spraying. 

'Kftect of premature harvest of plums and pears, E. L. Ovekholseb (Amer, 
Soc, Ilort. Sci, Proc., pp. 101-107).— In order to study the effect of 

the time of harvesting on the keeping quality, sugar content, and flavor of 
plums, fruit of 16 varieties was picked at three stages of maturity, the 
average date for the latest picking being 17 days after the first. The average 
sugar content of the first picked fruits was approximately 10 per cent as 
compared with 16 per cent for those of the final picking. Furthermore, the 
fruits of the third harvest averaged approximately 45 per cent larger than 
those of the first harvest and attained an eating quality designated its very 
good to excellent, while those of tlie first picking were rated as poor to fair, 
r’ruits of the third harvest kept nearly as long as the earlier picked fruit 
in 32“ F, storage, and the period of marketability following removal from 
storage was not materially lessened. 

Quite similar results were obtained in an experiment with pears harvested 
at different times and stored at 32 and 36“. Bose fruits harvested at the usual 
commercial time and earlier were small, insipid, wilted easily, and failed to 
develop the rich, russet brown color characteristic of this variety. Hardy and 
Comice fruits also gained greatly in size, color, and quality when allowed to 
remain on the trees beyond the usual commercial harvest. 

Strawberry production in Florida, E. W. Jenkins and R. T. Kelley {Fla. 
Univ. Agr, Ext Bui. 40 {1924), PP- flgn. 8). — Practical suggestions are pre- 
sented for the cultivation and marketing of the strawberry. 

Notes on strawberry breeding, G. T, Spinks (Univ. Bristol, Agr. and Hort. 
Research Sia, Ann. Rpt. 192S, pp. 117-125; also in Jour. Bath and West and 
South. Counties Sac., 5. ser., 18 (1923-24)* pp- 238-247). — A review of straw- 
berry breeding results at the Long Ashhm Station, in which the author points 
out desirable characters sought for, namely, productivity, earliness or lateness 
in maturity, size, color, shape, texture and flavor of fruit, vigor of plants, etc., 
and lists numerous crosses which have been successful or unsuccessful In 
producing seedlings possessing these specific requirements. Several combina- 
tions of parents were discovered which produced an unusual number of high 
quality seedlings. 

The American cranberry bush, G. M. Dabbow (Jour. Uc7'edity, 15 (1924), 
No. 6, pp. 242-253, figs. 11). — ^Along the lilies of a previously noted article 
(E. S. R., 50, p. 836) the author discusses the value and possibilities of an 
apparently neglected native Ameriairi fruit usually known as the high bush 
cranbeiry, but for which the Indian name, pemblna, Is suggested as being more 
distinctive. 

Vine cultivation and the wine industry in Jugo*Slavia, L. Markoff (Inter- 
nail. Rev. Sci. and Pract. Agr. IRomeJ, n. ser., 2 (1924), No. 2, pp. $08-324, 
pis. 16, fig. 1). — A general discussion relating to the history of grape growing 
in Yugoslavia, tlie present status of the industry, and the need of Improved 
varieties, equipment, and scientific assistance in the form of experimental 
stations and skilled workers. 

The olive in Morocco [trans. title], J. Ruby (Agron. Colon., 8 (1923), Nos. 
62, pp. 33-40; 63, pp. 73-85, pi. 1; 64* PP. 107-116; 65, pp. 141-156; 66, pp. 
180-184). — ^A general discussion of the olive-producing industry In Morocco, 
taking into consideration varieties, present statfis of culture, olive oil produc- 
tion, local features in production, and the possibilities of future expansion. 

Note on 41ie possibilities of camphor cultivation from 
camphora In northern India, S. H. Howard, W. A. Robertson, and J. L. 



1025] 


HOETIOtJI.lTJK15 


i4d 

SiMONSEN {Indian Forest Rec., 9 {1923) ^ No, 7, pp, 34^ plf*- 6, fig, 1). — Records 
of production of leaves of coppiced camphor bushes at Dehra Dun indicated 
that there was little difference in the yield of leaves and resulting camphor 
whether the plants were clipped two or four times during a single sedson. 
Finding that the maturer leaves contain slightly more camphor, the authors 
believe that the best results may be obtained by making three cuttings, June, 
September, and December. The propagation, culture, distillation, and economic 
considerations are briefly discussed. 

Some notes on nut growing in the northern United States, H. Spence 
{Jour, Pornol, and Hart, Set, 4 {1924) f No, J, pp, 1-23, pis, 10), — This general 
discussion based largely upon current literature deals with nut growing through- 
out the United States, treating in particular of the Persian walnut in California. 

Flowers every day in the year, N. E. Hansen {South Dakota Sta. Bill. 208 
{1924), PP- 675-690, figs. 15). — Brief comments are presented on the culture 
and use of numerous annual and perennial flowering plants which have sho-wn 
their value for South Dakota conditions. 

Breeding ornamental Hibiscus. — II, Artiflcial and natural selection for 
dwarf, medium, and tall seedlings, N. B. Mendiola and .1. O. Unite {Philip- 
pine Agr., 13 {1924), No. 1, pp. 46-4'^* Pi- ^)- — Following an earlier report 
(E. S. R., 49, p. 238) relating to the technique of breeding Hibiscus and de- 
scribing various seedlings, this brief article discusses variability in the size 
of seedlings. Certain plants were found dwarfe<l and lacking in the vigor 
characterizing normal plants, but when iKitted separately, they thrived* and 
flowered abundantly. When left in the plat with taller plants the dwarfs 
soon succumbed, apparently unable to cope with conditions which favored the 
taller plants. Since dwarf plants are more desirable as potteii ornamentals 
than the tall growing forms, the authors suggest the advisability of separat- 
ing dwarfs from tall plants and giving them the bent'fit of more favorable 
environment. 

Color control In forcing hydrangeas, C. H. Connoks {Amer. Soc. Hort, Sci. 
Proc,, 20 {1923), pp. 282-288). — In continuation of earlier studies at the New 
Jersey Experiment Stations (E. S. R., 48, p. 140), in which it was demon- 
strated that the color of hydrangea blossoms may be Influenced by lime appli- 
cations to the soil, the author determined the H-ion concentration in several 
natural and prepared soils in which hydrangeas were growing and found a 
more or less definite relationship between the soil reaction and the flower 
color. Plants growing in soils having a pH value of 5 or higher consistently 
produced blue blossoms, while those growing in soils of pH 6.6 or lower con- 
sistently produced pink flowers. Between the two values there occurred a 
number of intermediate colors. 

Color observations on plants of the Souvenir de Mme. B. Chautard variety 
potted in soils containing 0, 2,000, 4,000, 10,000, 20,000, and 40,000 lbs. of 
ground limestone per acre (6 in. in depth) showed blue flowers in the control 
and the 2,000-lb. lots, intermediate colors in the 4,000-lb. lot, and pink in all 
the other lots. The addition of well rotted and sifted manure to soils receiv- 
ing 20,000 lbs. of limestone apparently hastened the reduction of the limestone 
as lower pH values were found in such soils. Furthermore, while no Injury 
was observed with 40,000 lbs, of limestone alone, some lime injury was noted 
where the manure was added to 20,000 lbs. 

A preliminary attempt to determine the pH value of flower juices showed 
an apparent correlation between the pH value of the soil and that of the 
flower, within the limits of a single variety. 

A haiidtM>ok of garden Irises, W. B. Dykes {London: Martin Hopkinson d 
Co., Ltd,, 1924, PP- X/-f25a, pis, 24). — ^A compilation, designed primarily for 
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the practical gardener, of descriptive, historical, and cultural information on 
species, hybrids, and varieties of irises, common and rare, grown in the 
garden. 

Rhododendrons and the various hybrids, J. G. Millais {London and New 
York: Longmans, Green d Co,, 1924, PP* XII+264, pU. 53).— An elabo- 

rately prepared monograph on the rhododendron, in which, as in the earlier 
edition (B. S. R., 38, p. 642), many of the species are Illustrated in color. New 
introductions resulting from recent explorations in the Orient are incorporated 
for the first time. 

Roses and how to grow them, rev. by J. H. McFarland {Garden City, 
N. r.; DouUeday, Page dCo,, rev, ed,, pp, IX-^151, pis, 8, figs, 3).— This com- 
pletely revised edition of a previously noted work (B. S. R., 17, p. 770) deals 
in a thorough manner with the culture of roses and the selection of varieties 
for different climatic environments, etc. 

A little book of climbing plants, A. O. Hottbs {New York: A, T. De La 
Mare Co., Inc,, 1924, PP- 250, figs, 105). — ^A small handbook containing cultural 
and descriptive data on perennial and annual climbing plants. 

POEESTEY 

The management of forest properties In the California pine region os 
a problem in applied ecology, S. B. Show {Sid. Mo., 19 {1924), No. 5, pp. 
548-451, figs. 2). — A contribution from the U. S. D. A. Forest Service, empha- 
sizing the important rOle of fire in influencing succession in California conifer- 
ous forests. That yellow and sugar pines, because of their greater resistance 
to fire, occupy a greater proportion of the mature forest than would be the 
case in the absence of fire was indicated in records taken in Lassen County, 
where 80 per cent of the mature forest was classified as yellow pine type, as 
compared with 51 per cent in the advance reproduction constituting the basis 
for the new stand. In the absence of fire, firs and cedars tend, because of 
their greater tolerance, to become the climax forest, and since p:ne lumber 
is more highly prized than fir, silvicultural practices such as heavy cutting, 
which tend to encourage reproduction of the pine, are recommended as de- 
sirable. 

Forestry in the Malay Peninsula, G. E. S. Cubitt {Kuala Lumpur: Govt,, 
1924, PP- 24, pl- 1)- — This is a statement prepared for the Britisli Empire 
Forestry Conference, held at Ottawa, Canada, in the summer of 1928. 

discontinuous growth rings in California redwood, K. Fritz and J. L. 
Avebill {Jour, Forestry, 22 {1924), No. 6, pp. S1-S8, figs. 2). — ^As a result of 
microscopic studies of sections of the trunk of second-growth redwoods exhibit- 
ing a lack of symmetry in growth ring development, sometimes being perfectly 
normal on one side and entirely lacking on the opposite, the authors conclude 
that this phenomenon is due to injuries, possibly from rodents, received while 
the trees were young. Since discontinuous rings introduce an important source 
of error in age studies carried on with the increment borer, the authors sug- 
gest that with such trees care be taken to insert the borer from that side of 
the tree bearing most of the branches. When an injured tree receives more 
light, permitting the development of new branches on the wounded side, normal 
ring development is resumed. 

Acceleration of growth in western yellow pine stands after cutting, 
H. Krauch {Jour. Forestry, 22 {1924), No. 6, pp. S9--42). — Data taken on 106 
isolated or partly isolated western yellow pine seed trees, ranging from 15 to 
26 in. In diameter and approximately 200 years in age, showed that these trees 
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had made a remarkable Increase in diameter growth in the 26 years which had 
elapsed since the area was logged. The average increase for 45 trees ranging 
between 15 and 20 In. in diameter was 4.43 in., and for 61 trees between 21 and 
26 in., 5.75 in. On the other hand, the growth during a corresponding period 
previous to logging was only 0.97 and 1.37 in. for the two groups, respectively. 
The author believes that in short cutting cycles of 60 years or so these seed 
trees might survive and be profitably utilized as lumber. 

Quality and growth of white pine as influenced by density, site, and 
associated species, E. E. Tabbox {Harvard Forest Bui, 7 {102^) ^ pp. SO, pis, 
8 ), — Growth studies, carried on by the author with field assistance by P. M. 
Reed on 72 sample plats of pure white pine located on different quality sites 
in central Massachusetts and southern New Hampshire, indicated that within 
very wide limits the density of stand has no apparent direct influence upon 
current height growth. It was noted, however, that density had an indirect 
influence, since weevil Injury was much less severe in the thicker stands. 

It was found that knot size is largely determined by the length of time 
required for the tree crowns to meet and form a canopy. Hence fully stocked, 
uniform stands insure the highest quality lumber. A constant relation was 
found between the average knot size in the first 12-ft. log and the number of 
trees per acre for all pure white pine stands whose crowns had closed by the 
twentieth year. 

In stands allowed to remain densely stocked after 30 years of age crown 
friction reduced yields, leading to the general recommendation that improve- 
ment cuttings will not only yield quick financial returns but also show a 
benefit in increment of the remaining trees. Yield tables compiled for 72 plats 
showed that, unless thinned, growth on the first-quality sites at 65 years is 
surpassc'd by that on second-quality sites, a situation explained by the greater 
amount of crown friction on the better-quality sites. 

Studios of mixed pine and hemlock showt?d the two species to form an ideal 
combination, resulting in higher grade lumber than that obtained from eitlier 
pure pine or the pine hardwood stands. At about 50 years the pines out- 
stripped the hemlocks, which thenceforward constituted a lower story sufiS- 
ciently dense to suppress branching and at the same time separated the pines 
so as to minimize crown friction injury. The quality of white pine as ex- 
pressed by average knot size was superior in w’ell-stockcd mixed pine and hard- 
wood .stands than in pure pine stands. 

Rattan {Singapore: Malayan Govt,, 1924, pp- 22). — ^Thls brief pamphlet 
relating to the present status of the rattan industry in Malay constitutes No. 
17 of the Malayan Series prepared for the British Empire Exhibition held in 
London in 1924. 

Gutta percha (Sifigaporc: Malayan Govt., 1924^ PP- 22). — This is No. 18 of 
the series noted above. Although more than 100 species of the family Sapo- 
taceae in British Malay produce a latex containing gutta percha, in only a few 
species of the genera Palaquim and Payena Is the substance present in 
sufficient quantity to be of commercial importance. The most Important si)ecies, 
Palaquim gutta, usually occurs as a second story in mixed forests, which 
experiments have shown can be greatly improved by selective cuttings which 
allow more light to reach the gutta percha trees. 

That the gutta percha tree is capable of making rapid growth was shown in 
measurements of 282 trees, the records showing an average girth increment 
of 1.67 in. per annum. Regeneration naturally occurs by seed, the limited 
supply of which is a severe handicap to commercial propagation. Methods of 
harvesting which include tapping and harvesting of leaves are briefly dis- 
cussed, and descriptive notes are included on various species. 
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Bamar and copal {Singapore: Malayan Ooirt,, 192ff, pp. 11), — This publica- 
tion, which is No. 19 of the Malayan Series noted above, contains brief notes 
on several forms of resin known in Malay under the collective name of damar 
and in European markets as damar and copal, the latter name distinguishing 
certain harder forms which are relatively resistant to various solvents. 

DISEASES OF PLANTS 

Studies in bacteriosis. — ^TX, X, S. G. Paine and M. S. Lacey {Ann, Appl, 
Biol,, 10 {192S), No. 2, pp. 19J^-209, pis. 5).— Two studies are reimrted. 

IX. Streak disease of hroad hearts (pp. 194-203). — “The ‘streak* disease 
of beans (chocolate spot disease) [E. S. R., 48, p. 743] is caused by Bacillus 
lathyri. Moist and warm conditions are responsible for the appearancd of the 
disease in epidemic form. The disease is spread by wind, black fly, and the 
bean beetle. Methods of control are suggested.” 

X. The use of serum-agglutituition in the diagnosis of plant parasites 
(pp. 204-209).^ — During investigations of the tomato stripe disease (E. S. 
R., 44, p. 647) and of the streak disease of beans (see above), several yellow 
bacteria were frequently isolated. Among these was one which boro a certain 
superficial likeness to B. lathyri, but which differed from it in its physiological 
behavior, giving in fact all the characters of Pseudomonas phascoU. It seemed 
possible that the organism might in reality be a degenerate form of B. lathyri. 
Several strains of both organisms were, therefore, cultured simultaneously in 
bouillon by daily transfers until the tenth day, when they were plated on 
bouillon agar, and subsequently inoculated into the various sugar and other 
media generally used for diagnosis. The results showed that even after such 
treatment the organisms retained their individual characters. 

Serum agglutination was then used in order to determine any possible 
relationship with B, lathyri of the yellow organisms. One of these gave all 
the reactions of P. phaseoli. Distinct cultural characters were shown by 
P. phaseoli and B. lathyri, these being retained even after the two organisms 
had been grown in 10 transfers through the same medium. The two organisms 
seem to be susceptible to group agglutination, B. lathyri being agglutinated 
with the serum of P. phaseoli. Intermediate forms are found which aggluti- 
nate equally with the sera of both .species. The suggestion is made that one 
species may have ari.sen in the tissues of the plant as a mutant from the 
other. 

Aplanohacter dissitnulans, another organism often associated with B. lathyri, 
appears to bear no sort of relationship with the latter. 

A critical study of crown gallt W. Robinson and H. Walkden {Ann. Bot, 
[London"], 37 {1923), No. pp. 299S24, pis. 2, figs. 4). — ^The development of 
the galls produced by the inoculation of cut surfaces of Chrysanthemum 
frutescens with Bacterium tumefaciens has been traced from the earliest 
stages, and it is said that the effect of the bacterial stimulus is to produce a 
growth very similar in form, structure, and general appearance to callus 
growths on woody shoots caused by wounding. 

Most of the work of B. F. Smith regarding the production of secondary 
tumors has been repeated, but additional results have been obtained which 
indicate different interpretations from those adopted by that author. It is 
held that the results obtained regarding the distribution of the bacteria in the 
galls invalidate most of the close comparisons which have been made previously 
between crown gall and malignant tumors. 

The killing of Botrytis cinerea by heat, with a note on the determina* 
tion of temperature coefficients, J. H. Smith (Ann. Appl. Biol., 10 {1923), 
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No. pp. S$5-S47, figs. 5), — The previous paper (E. S. R., 45, p. 821) show- 
ing the action of phenol on spores of B. cAnerea has been followed by a similar 
inquiry into the action of moist heat, the method employed being essentially 
the same as with phenol, dropping the spores into distilled water at chosen 
temperatures and ascertaining the percentage able to germinate In each case. 

Spores of B. cinerea wei*e exposed to water at from 31 to 50.3** C., and the 
results were plotted for each temperature. These experiments give a series of 
approximately symmetrical sigmoid curves, alike except for the change in 
the speed of killing at different temperatures. The curves are snperimposable 
on adjustment of the time scale, and in this respect they differ from the curves 
obtained with phenol, where the 6hai)e changes from an S to a J shape as the 
strength of phenol Is increased, eventually becoming logarithmic. 

The shape of the general curve agrees excellently with a recognized type of 
frequency distribution, and the observations at all the temperatures examined 
fall closely on the curve of this distribution. The effect of temperature on 
the velocity of the reaction is unusually great, and is well expressed by the 
formula of Arrhenius if the temperature is reckoned from O*' instead of 
C. 

By combination of the formula for the curve and the formula for the 
velocity-temperature relationship, it is possible to express completely for the 
spores of Botrytis the whole of the killing process for any temi)erature within 
the limits studied under the conditions and with the strain used in these 
experiments. 

A study of the growtji in culture of Verticilliuin albo-atrum, H. Chait- 
DiiUKi {Ann BoL [fjondon'], S7 {1023), No. JJf7, pp. 510-539, figs. 12 ). — This 
paper deals with the growth of V. alho-atrum, with special reference to the 
effects of temperature and aeration. A comparison is made also of the method 
of estimating growth by the surface spread of the fungus on a solid medium 
with a method of dry wH>ight determination. The latter portion of the paper 
deals with zone formation, and some of the conditions which bring about such 
formation. 

V. alho-atrum was found to grow on a large variety of media, always 
rendering such medium alkaline. Asparagine in Coons' medium can be 
markedly reduced without much affecting the growth of the fungus. On the 
other hand, reduction in concentration of the maltose in this medium markedly 
reduces the growth. The growth optimum is 22.5° C., the maximum 30", and 
the minimum 10'*. Aeration in liquid media markedly increases rate of 
growth, also total growdh. It appears to increase growth by reducing the 
production of w^aste products, rather than by removing (oxidizing?) such 
products. 

“ The rate of * spread ’ as a measure of actual production of fungal material 
was found to be extremely untrustworthy. It gives, however, a satisfactory 
measure of the effect of different temperatures on the rate of growth in a 
medium of constant composition and constant thickness. When, however, 
different media are concerned, the same rate of surface spread may be asso- 
ciated with extremely different rates of mycelium production. In surface 
‘spread’ the fungus follows approximately the compound interest law, but 
the dry-weight production there is more nearly a linear relation of time. 

“ For cultures on solid media In the dark, zonatlon is confined to a tempera- 
ture of about 25" ; there is no zonation at 24" or 26®. In the light, however, 
such cultures will show zonation at about 23". The zones are more closely 
packed in a culture on a thick layer of medium than in that on a thin layer. 
There is no evidence that accumulation of waste products in any way favors zone 
formation.” 
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The more injurious fungi of cultivated plants in and near Turin, 1921 
ttrans, title], P. Voolino (Atm. R, Accad, Affr, ToHno, 65 (1922), pp, 55-64).— 
Following an account of conditions favoring cryptogamic Injury, about 40 
organisms, nearly all fungi, are mentioned in this connection. 

Diseases and pests of cultivated plants In Poland in 1921-22 [trans. 
title], L. Gabbowski (Rocz, Nauk RolMcz,, 11 {192i), No. f, pp. 6S’--115, figs, 
S ), — Nearly 70 disease organisms are noted, including bacteria, besides a num- 
« ber of animal pests, including nematodes. 

Methods of controlling diseases and pests, I [trans. title], B. Voot (Centhl, 
Bara, [etc,!, 2 Abt,, 58 (1923), No. 1-3, pp. 66-77).— A general review is given 
of spraying and du.sting as regards their modifications and results for diseases 
and pests over different areas. 

Copper sulfate as fungicide and antlcryptogamic [trans. title], E. Crivetxt 
(Ann, R. Accad, Agr. Torino, 65 (1922), pp. 23-32). — Chiefly, examination is 
made herein of statements in contributions dealing with questions regarding 
the Indispensnbility of copper in preparations designed for use to protect 
economic plants against disease fungi. 

On the occurrence of maize rust in the Philippines, G. M. Reyes (PftiJip' 
pine Agr. Rev., 17 (1924) t No. 1, pp. 3-9, pU. 4)* — In June. 1923, a disease of 
corn was found in material collected at altitudes of from 3,000 to 4,000 ft. The 
trouble appears to be caused by Puccinia sorghi. 

Fungicidal powders for wheat smut [trans. title], J. Ponsabd (Jour. Agr. 
Prat., n. «er., 4^ (1924), No. SO, pp. 75-77, fig. 1). — Dust .seed treatments for 
cereal smut, apparently as used by Mackie and Briggs (B. S. R., 44, p. 34.3; 
48, p. 545 ; 50, p. 43), are said to have proved elTective in Australia, Canada, 
Italy, and Denmark. 

Effect of moisture on a seed-borne bean disease, L. T. Leonard (Jour. 
Agr. Research [17. 8.], 28 (1924), No 5, pp. 46,9-467, figs. 4)- — ^In a previous 
publication (E. S. R., 49, p. 751) the author called attention to a wilt disease 
of navy beans, which seemed to arise from the application of a legume bacteria 
culture to the seed prior to planting or to be favored by such an application. 

In the present communication an account is given of the yields of the crop 
of 1922 in this region and of experiments on the relation of moisture to disease 
in 1923. It is believed that there is a general tendency toward reduced 
crops of navy beans, due to applications of moisture to seed presumably 
harboring Bacterium flaocumfaciens, prior to planting. This is indicated 
by the harvests from various places where experiments were carried on. To 
prevent these losses the author recommends . the use of dry soil as inoculating 
material where it is necessary to introduce Bacillus ra^ioicola, and the em- 
ployment of clean seed. 

A bacterial disease of foxtail (Chaetochloa lutescens), H. R. Rosen 
(Aricansas Bta. Bui. 193 (1924), PP- 3-52, pis. 7, fig. 1).— This is a reprint of 
an article previously noted (E. S. R., 50, p. 349). 

Studies In the varietal immunitj^ of potatoes to wart disease (Syn- 
chytrium endobioticum Schllb., Perc.). — The influence of the foliage 
on the tuber as shown by grafting, W. A. Roach (Ann. Appl. Bid., 10 (1923), 
No. 1, pp. 142-146). — ^This investigation is a section of a larger study of the 
problems of immunity to wart disease (8. endobioticum) of potatoes and the 
control of this disease, in which the departments of mycoloigy and insecticides 
and fungicides at Rothamsted are collaborating. 

Grafting experiments of a preliminary nature have been carried out to throw 
light on the functions of the various organs of the pdtato plant In rendering 
the tubers immune or susceptible to wart disease. Composite plants were built 
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up by grafting 8 plants of the type immune on immune, 3 plants of the type 
susceptible on immune, 4 plants of the type immune on susceptible, 2 plants 
of the type susceptible on susceptible. The results were in harmony with the 
conclusion that ** the character of the foliage has no influence on the immunity 
or the susceptibility of the tubers to wart disease. It follows that no com- 
l>oui)(l synthetized in the leaves is likely to be responsible for separating pota- 
toes into ‘ immunes ’ and ‘ susceptibles.’ 

“ The investigation is being continued, and it is hoped to determine whether 
any one part of the plant influences the Immunity or susceiitibility to the dis- 
ease of any other part. ... If the several parts of the plant have no 
such effect on each other, a search for differences in substances such as the 
proteins, which are only translocated with difficulty, if at all, would be. in- 
dicated.” 

Potato black wart [trans. title], A. Volkakt, E. Netjweileb, and O. Pebbin 
{Ann. Agr. Suisse, 24 (1923), No. 2, pp, 51-78, figs. S). — ^A general account is 
given of potato black wart, which has not yet reached Switzerland. This 
disease has established itself with more or less intensity at points in the 
British Isles, Germany, and the Netherlands, and exists or has existed at 
points in otlier European countries. 

Data regarding root rot in sugar cane, variety EK 28 [trans. title], 
.T. M. Geebts (Arch. Suikerindus. Nederland. Indie, 31 (1923), No. 29, pp. 
711-731). — l>ata are tabulated with discussion regarding the incidence of sugar 
cane root rot on varieties, ijarticularly EK 28. This variety, when planted 
the second year on the same ground, appears to be more susceptible to root 
rot than when following another variety. It ai)pears also to be more suscep- 
tible on mixed soils than on soils of pure type. 

Studies on curly-top disease of the sugar beet, E. CAuaNEB and C. E. 
Stahl {Jour. Agr. Research [(7. i>.], 28 {1924)i No. 4^ PP - 297-320^ pis. 5, fig. 1 ). — 
The results are given of an investigation of the curly-top disease of sugar 
beets carried on for the mo.st part in California, The disease is characterized 
by a dwarfing of the whole plant, curling of the leaves, and irregular swell- 
ing of the veins on the under sides of the affected leaves. It is said to occur 
only in the semiarid regions of the western part of North America, and it is 
the cause of greater losses than any other disease of the sugar beet. 

The causative agent is as yet unknown, but the beet leaf hopper {Eutetiix 
tenella Baker) is the only known means of transmission. The leaf hopper is 
said to be unable to transmit the disease unless it has been feeding on in- 
fected plants, and even then it does not always produce the disease. 

The influence of various factors on the disease was studied, and it was 
found that plants kept in darkness during the period of inoculation were more 
readily Infected through their cotyledons than through their leaves. Heat did 
not destroy the virus except at temi^eratures that killed the beets, but it is 
thought that drying may destroy it. The virus was found to be distributed 
through all parts of the plant. No evidence appeared to indicate that the 
disease is due to specific bacteria. 

A wide range of species of native plants has been found susceptible to curly 
top, and the virus is believed to overwinter in susceptible wild annuals, in 
volunteer beets, and in the Insect carrier. 

No satisfactory control of the leaf hopper by artificial or biological means 
has been discovered, but it is thought that early planting would avoid much 
of the injury. There is believed to be a basis for the development of resistant 
strains of beets. 

Fungi associated with ** die back in stone fruit trees, I, D. M. 

Cayley {Aim. Appl. Biol., 10 {1923), No. 2, pp. 253-275, pis. 4). — Di(n>orthe 
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pemiciom, first isolated by Marcbal from rots in stored fruits, has proved to 
be parasitic and one of the causes of die-back in stone fruit trees. The various 
strains isolated from die-back on peach and different varieties of plums have 
proved to be parasitic and morphologically identical, and to cause definite wilt 
and die-back on peach, plum, apricot, and nectarine. It has a pycnidial or 
Phomopsis stage with “ a ” and “ b ” spores, and a perithecial or Valsa stage 
with numerous eight-spored asci. It shows a certain degree of polymorphism 
on the host plant, this being much more marked on artificial media. 

Apricot fungus diseases In Valais [trans. title], H. Faes and M. Staehelin 
{Ann. Agr. Suisse, 25 (1924), No. i, pp. 117-139, jftgs. 10).— An account of ob- 
servations, also of pathological studies, on the disease of apricot prevalent in 
Valais caused by Stromatinia {ScleroHnia, Monilia) lama, including portions of 
the years 1922 and 1923, shows that parasitic fungns to constitute a grave 
danger to apricot culture in Valais. 

Ijeather rot of strawberries, D. H. Rose {Jour, Agr, Research [U. S.l, 28 
{1924), ^ 0 . 4, pp. 357-376, pis. 2, Jigs. 0). — ^The results are given of an investi- 
gation of a serious disease of strawberries in the southern Mississippi Valley. 
It was found that a species of Phytophthora was constantly associated with 
the disease, and evidence is presented which is said to indicate that it is 
probably identical with P. caciorum. A close relationship was found to exist 
between the occurrence of leather rot and rainfall, and in the region studied 
the rot can be expected to reach a maximum within three or four days after 
heavy rains. Temperature is also considered an important factor in the 
occurrence of the disease. 

Signal service regarding attacks of Plasniopara viticola in 19221 [trans. 
title], P. VoGLiNo {Ann. R. Acvad. Agr. Torino, 65 {1922), pp. 3-12). — In a 
communication from the Phytopathological Observatory at Turin, the author 
gives a further account (E. S. R., 46, p. 849) of the signal service, which was 
put into operation about 1917 (E. S. R., 45, p. 444), relating to attacks of 
P. viticola in the Provinces of Turin, Cuneo, and Novara, the plan of organi- 
sation, and the work. 

Collar crack of cocoa, R. 11. Bunting {Jour, Gold Coast Agr. and Com. Soc., 
2 {1923), No. 3-4f PP* iG4* 165). — ^The fungus causing locally a fatal disease of 
cacao has been determined as an Armillaria closely alfiliated if not identical 
with A. mellea. 

In this region the collar crack disease of cacao has, up to the present, been 
found in five districts, Kpoeta, British Togoland; Akrofofo, Otsineso, and 
Kibbi in Akim, Eastern Province ; and Akrokerri, Ashanti. It is always asso- 
ciated with excessively damp conditions. The fungus is supposedly carried to 
crops by dead or dying bush-trees. The toadstools apparently grow from the 
soil near diseased trees, and they are enabled to do this by means of the black 
vegetative strands running from the host. It is, tlierefore, important to 
destroy all traces of affected trees. 

“ Thread diseases of cocoa in the Gold Coast, H. A. Dade {Jour, Gold 
Coast Agr. and Com. Soc., 3 {1923), No. 1, pp. 9-12, pis. g).— Two types of cacao 
thread disease known on the Gold Coast as white thread blight and as horse- 
hair blight, respectively, are discussed descriptively In connection with their 
effect and with prevention, which consists principally in sanitation. The first 
is superficial, but presumably parasitic. At least, its presence causes death of 
the leaves. It has been identified in part with a fungus here designated as 
Marasmius scandens. The second is said to be purely saprophytic, but It 
accumulates rubbish favoring other fungi as well as pests. It may prove not 
to be due to M. equicrinus. 
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Bud rot of coconut in Porto Bico [trans. title], O. M. Tuckeb {Rev. Agr. 
Puerto Rico, 1% (1924) f ^o. 6, pp. S85-390, figs. 2 ). — Coconut bud rot is now 
spreading rapidly in Porto Kico, the disease corresponding symptomatically on 
this island to that existing in Jamaica, India, and the Philippines, but not to 
the Cuban type. It is transmitted through the medium of wind, birds, and 
insects. Close insiiection and quick destruction of infected trees are im- 
portant. 

Nut fall of coconuts, C. H. Gadd {Ceylon Dept. Agr. Bui. 53 {1922), pp. 18, 
pl$. 3 ). — ^The fall of nuts (buttons) shortly after the opening of the in- 
horesceuce is regarded as a natural consequence of the production of an excess 
of female flowers. This is not normally a diseased condition, though external 
factors such as drought may adversely affect the fall of such immature nuts. 
The fall of older but still immature and useless nuts may be due to causes 
classed as organic, and including the attacks of fungi, particularly Phytoph- 
thora sp., on the nuts or nut l)rHnche.s, or else as mechanical or i)hysiological, 
that is, due to environmental conditions, for example, the breaking of tlie fruit- 
ing branch due to the removal of the su))i>ort given by the subtending leaf. 

Spraying with Bordeaux mixture (which is regarded as beneficial ordi- 
narily) yielded in 1021 no results as a preventive of nut fall, due supposedly 
to the fact that the fungus was not found in either of the experimental plats 
during tl»e course of the experiments. This iirobal)ly resulted from the climatic 
conditions of that year, which were unfavorable to the growth of the fungus. 

Jbiberiaii coffee disease, H. H. Bunting {Jour. (Jokl Coast Ayr. and Coni. 
»yoo., 2 {i92S), No. 3-4t PP- ^6*5, 164 )- — The fungus causing the mealy lX)d 
disease of cacao is said to have been first discovered as the cause of a disease 
on tlie fruits of Liberia coffee in this colony. It lias not been definitely proved 
that It attacks other species of coffee. 

Until recently the fungus was thought to confine its attacks to cacao, but 
natural infections of the young fruits of Coffea Uhcrica (most of which had 
previously been attacked by insects) have been found at Aburi. It has also 
been found recently as a wound imrasite on the fruit of the avocado. 

A brown bast census, A. T. Ui«;eve {Ceylon Dept. Ayr. Yearbook, 1924, PP- 
J4t 15).— A census of trees nlt'octefl with brown bast on an estate in the 
Kelaui Valley, made in order to as(*ertain accurately the percentage of trees so 
diseased, is given as carried out in August, September, and October, 1923, on 
trees planted in 1903 and 1931. 

The wilt disease of safllower, S. I). Josiii {India Dept. Ayr. Mem., Bot. 
8!er., 13 {1924), No. 2, pp. 39-46, pis. S ). — Tlie siifilower {Carthamns tinctoriua), 
grown in many parts of India, where it is increasingly important economically, 
was first observed to be affected by wilt during 3920 at Pusa and later at 
Sankni in the district of Bulandshahr. It appears to be favored by low 
temperature and abundant rainfall. At Pusa, some varieties have shown as 
high as 30 per cent of wilt. The fungus, Seteroiinia sclerotiorum (Rhizoctonia 
napi), grows on different media. The sclerotia appear to live, normally, 
somewhat more thaCb a year. They are killed by immersion in water at 50® 
C. (122® F.) for five minutes. Practical control measures include collection 
and destruction of the infective material, deep plowing, and clean weeding. 

Soft rot of Vanilla planifolia Andrews, C. Raounathan {Ceylon Dept. Agr. 
Yearbook, 1924, PP- 52--55 ). — In May, 1922, a disease attacking vanilla leaves 
and stems appealed at the experiment station, Peradenlya, the symptoms and 
accompanying, organisms differing somewhat as herein briefly described. Of 
the fungi separated* Olomerella sp. I is said to be the perfect stage of the 
Volutella fonneU Clomerella sp. II is described, as is also Colletotrichum sp. 
{O. vanillaef). 
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Pecan scab with special reference to sources of the early spring infec- 
tions, J. B. Demakee {Jour. Agr, Research [17. iS?.], 28 {192^), No. 4t PP* 
S21’SS0, pla. 2). — ^Ac<!ordlng to the anthor pecan scab, caused by Fusioladium 
effuaunif is one of the most Important diseases affecting the pecan. The disease 
is known to exist in all the Southern States bordering the Atlantic Ocean and 
Gulf of Mexico, as well as in Arkansas. A wide variation in the degree of 
susceptibility of the different cultivated varieties is known, some varieties 
being very susceptible, while others are almost immune. The fungus is said 
to attack the nuts, twigs, leaves, dormant buds, and catkins, but does little, if 
any, damage to the buds and catkins. It is said to live through the winter 
months in lesions upon the surface of twigs, rachises, petioles, and shucks. 
It is believed the twig lesions can be largely prevented by thorough summer 
spraying. Of the various spray materials tested, Bordeaux mixture has proved 
the most effective, although it sometimes causes serious injury to the foliage. 
Strong Bordeaux mixture and strong lime-sulfur solution used as dormant 
sprays did not perceptibly reduce the amount of infection. 

Spraying experiments for pecan scab control in Mississippi in 1923, 
D. C. Neal, O. M. Chance, 11. P. Baknhakt, and E. K. Bynum (Mississippi 8ta. 
Giro. 5S (1924), pp. 4). — A report is given of spraying experiments for the con- 
trol of pecan scab carried on in 1923 in three separate localities in the State. 
As a result of these experiments Bordeaux mixture was found to be the most 
effective fungicide for controlling the scab. The 4 -4-50 formula was used with 
a minimum of foliage injury. Weaker solutions have also been found effective 
in combating the disease. The critical period for scab control Is said to be 
when the young nuts have formed. Under Mississippi conditions the majority 
of pecans are pollinated by May 15, and the first Bordeaux spray should be 
applied as soon thereafter as possible. 

Evidence has been obtained which indicates that the pecan scab overwinters 
to a considerable extent as spots on the twigs, and a dormant spray of 1 to 
8 lime-sulfur solution is recommended, tlie application to be made late in the 
season or just before growth begins. 

Attention is called to the importance of keeping scab under control by the 
destruction of old infected leaves, twigs, husks, and other d6bris under bearing 
trees. 

A disease of poplar [trans. title], E. Pokx (Rev. Hart. IParis^, 95 (1923), 
No. 21, pp. -J77). — Poplar trees in the Garonne Valley are attacked by a 
distinctive disease where injuries afford entrance to the causal fungus, 
Oenangium populneum. 

The origin of “ golden ” oak, H. S. Williamson (Ann. Bot. [LofidonH, 
37 (1923), No. 147 , pp. 433-444* J* fiffs. 4)- — ^ siieciinen of seasoned heart- 
wood of Quercua rolfur on examination show^ed yellow coloration externally, 
extending Inwardly for 2 or 3 mm. JSidamia catenulata was Isolated both 
externally and Internally, and is considered the cause of the golden color. 
This fungus in the Infected tissue gives rise to a yellow substance which some- 
what resembles in its reactions the material termed wood-gum. The hyphae 
advance in the heartwood along the medullary rays in a transversely radial 
direction and in the wood parenchyma, fibers, and vessels longitudinally in the 
main. Passage from cell to cell takes place only through pits in the walls, 
and there appears to be no delignification or attack on the walls themselves. 
The source of food for the fungus in the heartwood of oak is probably soluble, 
pectlc bodies, glucosides, gallic acid, starch, proteids, or organic salts that 
may occur. 

Dissemination of the stem and bolb infesting nematode* Tylenchns 
dipsaci* In the seeds of certain composites, G. H. GonmEY {Jour, Agr, Be- 
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search [U, fif.], 28 {1924), No. 5, pp. 473-478, pis. 3).— In a previous publication 
(B. S. B., 61, p. 53) the author reported the leaf and stem Infesting nematode 
abundant on the false dandelion {Hypochaeris r a dioat a) from Tacoma, Wash., 
to San rrancisco, Calif. In the present publication he reports its occurrence 
in the true dandelion {Taraxacum officinale) in western New York, Ontario, 
Can., and at Boston, Mass. In these plants the nematode produces swellings and 
distortions of the leaves, and they also i)enetrate the developing flower head, 
producing more or less distortion. In the case of the false and true dandelion, 
nematodes were observed to have penetrated Into the interior of the seed, and 
this is believed to account for the wide distribution of nematodes on these 
host plants. 

ECONOMIC ZOOLOGY— ENTOMOLOGY 

Breeding, feeding, and other life habits of meadow mice (Microtns), 
V. BAIT.EY {Jour. Agr. Research [V. S.], 27 {1924), No. 8, pp. 523-536, pis. 3). — 
Following an introduction, the author deals at length with the subject under 
the headings of mouse plagues ; study of habits ; general habits of M. pennsyl- 
vanicus, including voices, dispositions, individuality, playing, fighting, and 
sanitation ; breeding habits, including frequency, mating, nests, care of young, 
and factors modifying breeding ; food habits, including stores, In captivity, 
quantity of food required, and aggregate destructiveness; methods of control; 
and uses. A list of 21 references to the literature is included. 

In a study of the life history of the common eastern representative of the 
group, M. pennsylvanicus, which, with its subspecie.s, covers over half of the 
continent of North America, the author finds that in captivity the young, if 
well fed, begin to breed when less than half grown, the females mating with 
older males when only 25 da,\ s old and having young when 45 days old, and the 
young males mating when only 45 days old. The period of gestation is ap- 
proximately 21 days, in one case 20 days and 17 hours. Tlie breeding activities 
are practically continuous, the females mating Inimedintely after the birth of the 
young and producing litters of usually 4 at first, but when full grown, after 
the first or second litter, usually 6 or 8 at a birth. Seventeen consecutive 
litters of young have been produced by one female in captivity within a year.” 
Tlie number of young in a litter ranges from 2 to 9, and with the original pair 
averaged 5, totaling 83 in 17 litters. 

In their native habitat Microtus feed to a great extent on grasses and 
sedges, but also on the clovers and a great variety of meadow and upland 
plants, eating the green tops, flowers, seeds, and roots. In a record kept of 
one cage of 10 mice for 30 days, during which time they were fed with clover, 
cantaloupe, grain, and seeds, it was found that they consumed an average of 
55 per cent of their weight every 24 hours. 

Revision of the American pikas (genus Ochotona), A. H. Howell {U. B. 
Dept. Agr,, Bur. Biol. Surrcf/, North Awer. Fauna No. 47 {1924), pp. IV ^57, 
pis. 6, figs. 4)- — This Is a synopsis of the genus Ochotona, the pikas or ‘‘rock 
conies,” which Inhabit rocky country, mainly in mountainous regions, and in 
America are found in such situations in the western part, ranging from 
Alaska to California and New Mexico. Twenty-six forms, representing three 
species, are recognised as occurring in America. 

Birds of the New York City region, L. Gkiscom {New York: Amcr. Mus. 
Nat. Hist., 1923, pp. 400, pis. 7, figs. 30). — In an introductory account the author 
consldeta life semes, seasonal variation in bird life, migrations and move- 
ments of local birds, local regions, the local collection, and changes In bird 
life, and includes a bibliography of useful literature. The annotated list 
of local birds takes up the larger part of the work (pp. 56-377), followed 
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by appendixes dealing with extinct and extirpated i^ecles, introduced species, 
and a hypothetical list. 

A guide for visits to the collection of arachnids, myriapods, and insects, 
with special consideration to arthropod enemies of man and agriculture, 
M. Herresa {Guia para Visitar la Coleceion de los Aracnidos^ MiHapodon e 
Inseotoi con Especial Indicacion de los Artropndos Nodvos al Homhrc y a la 
Affricultura, Mexico: Sec, Apr, y Fomento, JHr. Estud, Biol,, 1929, pp. 200, pis, 
59, figs, 126 ). — This introduction and guide includes a catalogue list of IVIexicaii 
Insects in the National Museum of Natural History. 

The fauna of Prance, illustrated, HI, R. Perrier {La Faune de la Fra^ice, 
Illustrde, III. Paris: Libr, Delagrave, 1923, pp, figs. This’* third 

part of The Fauna of France (h^als with myriapods and the lower Insects. 

Report of the proceedings of the fifth entomological meeting, held at 
Pnsa February R to lO, 102S3, edited by T. B. Fletcher {Ent, Meeting Push, 
Rpt, Proc., 5 {192S), pp. XI II -{-422, pis. S8 ), — The papers presented at this 
entomological meeting (E. S. R., 47, p. 357) are as follows: Notes on Pests In- 
vestigated in Madras during the Years 1921-22, by Y. Ramachandra Rao (pp. 
19-22) ; Fruit Sucking Moths of South India (pp. 23-27) and Some Important 
Pests of the Malay Peninsula (pp. 28-33), both by P. Susainathan; Some 
Parasites of the Cotton Bollworms {Earias insulana and Earias fabia) in 
the Punjab, by M. Afzal Husain and U. Bahadur Mathur (pp. 34-52) ; Colour 
Variations In Earias insulana Boisd., In the Punjab, by U. Bahadur Mathur 
(pp. 53-55) ; A Note on a New Cotton Bollworm, Rabila frontalis, by Y. Rama- 
chandra Rao (pp, 56, 57) ; The American Cotton Boll Weevil: A Menace to 
India, by T. B. Fletcher (pp. 58-64) ; Preliminary Observations on the At- 
traction to Light of Moths of Sugarcane Borers, by D. Natli (pp. 05-74) ; A 
New Remedy for Sugarcane Borers; A Preliminary Note, by K. Kunhi Kannan 
(pp. 75, 76) ; A Preliminary Note on the Borers of Sugarcane, Rice, etc., In 
Burma (pp. 77-86), A Note on the Rice Hlspa, Ilispa armigcra (pp. 87, 88), 
A Note on Nymphula depunctalis, Rice Case Worm (p. 89), and A Note on the 
Occurrence of Cirphis nnipuncta in the ROle of “Army Worm,*' all by 0. C. 
Ohosb (pp. 90, 91) ; An Outbreak of Eephantis serinopa at Mangalore in 1922, 
by Y. Ramachandra Rao (pp. 92-98) ; Oryctea rhinoceros and Other Important 
Palm Pests In Burma, by O, C. Ghosh (pp. 99-103) ; An Interesting Principle 
in- Economic Entomology and Some Suggested Applications, by K. Kunbl 
Kannan (p. 104) ; A Note on Anomala aniiqua, by C, C. Ghosh (pp. 105-107) ; 
Some Coccinellids of South India, by T. V. Subramaniam (pp. 108-118) ; A 
Preliminary List of Parasites of Economic Importance Bred in the Punjab, 
by M. Afzal Husain and U. Bahadur Mathur (pp. 119-121) ; The Life-History 
of Tetrastichus radiatus, Parasitic on Euphalerua citri Kuw, and Its Hyper- 
parasite, by M. Afzal Husain and L. D. Nath (pp. 122-1^) ; The Citrus 
White-Fly, Dialeurodes citri, in India and Its Parasites, together with the 
Life-History of Aleyrodes ricini n. sp.. by C. S. Misra (pp. 129-135) ; A Note on 
Paratelphusa hydrodronvus Herbst, the Presh-Water Crab of South India, by 
Y. Ramachandra Rao and P. Snsainathan (pp. 136-140) ; Crabs Damaging 
Paddy in Burma (pp. 141-146) and A Note on Rat Pests in Burma (pp. 147- 
150), both by C. C. Ghosh; Rat Destruction on a Field Scale: Baiting and 
Fumigation, by M. Afzal Husain and K. Dass (pp. 161-158) ; The 

Geographical Distribution of the Coleopterous Borers of Sal (SJwrea robuata) 
(P 3 P. 159-175) and Recent Work in Forest Entomology (abstract) (pp. 176- 
179), both by O. F. C. Beeson; The Bionomics of the Barcoptic Mange Para- 
site of the Buffalo, with Some Observations (Concerning the H^ative Power of 
Resistance to Adverse Conditions of the Different Stages of the Acarus and of 
Its Egg, by T. M. Timoney (pp. 18(>-2(X)) ; Occurrence of a Ooprid Beetle, 
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Caccobius mutam Bharp, In the Human Intestines (pp. 201, 202) and The Im- 
portance of Animal Prophylaxis in Malaria (pp. 203-214), both by M. O. T. 
lyeni^r; Observations on the Bionomics of Aedes {f^iegompia) alhopicta 
Bkuse, by S. K. Sen (pp. 215-225) ; Carboh Bisulphide Not Bflacacious as a 
Mosquito Larvacide, by T. B. Fletcher (pp. 226, 227) ; Airtight Storage of 
Grain, by H. Bass Bhaslne (pp. 228-237) ; A Preliminary Account of the Tach- 
ardiphagous Noctuld Moth EuMemma amahilis, by O. S. Misra (pp. 238-247) ; 
A Note on Sericulture in Burma, by C. C. Ghosh (pp. 248-251) ; Short Note on 
the Life-History of the Mango-Hoppers (Idiocerus spp.) In the Punjab, by M. 
Afzal Husain and H. Singh Pruthl (pp. 252-260) ; Life-History Notes on Vespa 
(pp. 261, 262) and Short Notes on Some South Indian Insects (pp. 263- 
269), both T. V. Hamakrishna Ayyar: A further Contribution to a Knowledge 
of South Indian Grass Gall Midges, by Y. Ramachandra Rao (pp. 270-274) ; 
A Preliminary Note on the Life-History of Certain Anthomyiad Flies, Atheri- 
ffona spp. and Acritochaeta excisa Tliomson, by E. Ballard and T. Rama- 
chandra Rao (pp. 275-277) ; On the Bionomics and Taxonomy of Mutillidae 
with Special Reference to South Indian Forms, by T. V. Ramakrishna Ayyar 
(pp. 278, 279) : Life-History of Danais limniace Cram, and Its Parasites, by 
B. B. Bose (pp. 280-288) : The Evolution of the Faculty of Communication in 
Ants, by R. W. G. Kingston (pp. 289-295) ; The Life-FIistory of a Tingid Bug, 
Monanthia glohuUfera, by M. O. T. Iyengar (pp. 296-299) ; Observations on 
Some Rhynchota from Northern India, by C. S. Misra (pp. 300-317) ; The Col- 
lection and Study of Indian Orthoptera, by B. P. TJvarov (pp. 318-324) ; Recent 
Progress in Our Knowledge of Indian l)li)tera. by R. Senior White (pp. 325- 
329) ; The Genitalia of O^rtain Anthomyiad Flies {Atherigona spp.), by Y. 
Ramachandra Rao (pp. 330-335) ; On the Need of a More Careful Study of the 
Genus Monophlebus in India, by E. E. Green (pp. 336-338) ; A Further Con- 
tribution to Our Knowledge of South Indian Coccidae, by T, V. Ramakrishna 
Ayyar (pp. 339-344) ; A List of Coccidae in the Pusa Collection, by C. S. 
Misra (pp. 345-351) : A (.Catalogue of the Bruconid Wasps Described from 
the Indian Region, by T. V. Ramakrishna Ayyar (pj), 352-362) ; A Note on 
Colour Variations in a Common Lady-Bird Beetle, Chilomcnes sexmaculata 
Fb.. by T. V, Subrnmonyam (pp, 363, 364) ; The Oionate Fauna of the Palni 
and Nilgiri Hills, by F. C. Frazer (pp. 365-368) ; External Genitalia of La- 
hore Drangonflies, by H. Lall (pp. 369-377) ; Methods to be Adopted to Make 
the Indian Farmers Believe in the Instructions for Killing Insect-Pe.sts, by H. 
Singh (pp. 878-381) : Co-operation in Indian Entomology (pp. 382-387) and 
Publicity for Entomology in India (pp. 38H-3(H)), both by T. B. Fletcher; Some 
Suggestions for Future Work in Economic Entomology in India, by T. V, Rama- 
krishna Ayyar (pp. 391-462) ; A Pew Insects Used a.s Food in Burma, by C. C. 
Ghosh (pp. 403-405) ; and A Note on Dimorphism in PundaJnoya simpUcia 
Distant (Dicranotrofris maidis Ashm,), by Y, Ramachandra Rao (pp. 466, 407). 

The pyrethram insecticide from Balinatia: Origin, culture, active 
principles, and application in agriculture [trans. title], A. Juillett (Aftit. 
Com. et Indue., Off. ^aiX. Matures Veg, [France^, Not. 16 {i92i), pp. IX+tSS, 
pis. 8, ffgs. 60). — ^The several chapters of this extensive account deal with the 
botanical history of Pyrethrum dnerarine folium, py rethrum from Persia and 
ft*om the Caucasus (P. roseum and P. earfieum), the classes of pyrethrum, in- 
dustrial history of pyrethrum insecticides, culture and commerce of pyrethrum, 
experimental culture In France, Algeria, and Morocco, methods of culture, har- 
vest and preparation of the blossoms, anatomy and histology of the plant, 
commercial pyrethrum, toxicity of pyrethrum powder, methods of analysis of 
pyrethrum insecticide, research on the active principles, application in agri- 
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culture, pyrethrum soap, the use of pyrethrum soap, etc. A bibliography of 14 
pages is included. 

Calcium cyanide the new poison, C. W. Winchell (Rural New Yorker^ 8$ 
(X9B4), No. 4805, p. J023).--A discussion of calcium cyanide, its several forms, 
and use as an insecticide. 

Injurious insect pests of strawberries, O. C. McBbidb (Missouri 8ta. Bui. 
215 (1924), VP- l^f ^)- — This is a practical summary of information on 
the more important insect enemies of strawberries, including a spray schedule. 

Notes on Periplaneta americana li. and Blatta orientalls li. (Orthop,) 
[trans. title], E. W. Adair (Bui. 8oc. Roy. But. Bgypte, 16 (192S), pp. 1&-56, 
figs. 5). — This is a report of biological observations of these roaches, in connec- 
tion with a bibliography of 22 titles. 

Morphological studies on the injury to apple caused by Oeresa bubalis, 
J. C. Goodwin and F. A. Fenton (Phytopathology, 14 (1924), No. 7, pp. $84, 
SS5, figs. 4). — ^The author presents notes based largely on a study of mal- 
formations produced in the apple as a result of egg deposition by the Buffalo 
treehopper. 

Keproduction in the Aphididae with a consideration of the modifying 
influence of environmental factors, L. B. XJichanco (Psyche, 28 (1921), No, 
4, pp. 95-100). — In this discussion the author points out that the sexual type 
of reproduction is the only one known to occur in the Aphidldse, and that this 
process, in this family, takes three forms, namely, amphigony, parthenogenesis, 
and paedogenesis. 

“Amphigony is considered as the more primitive method in Insects. Par- 
thenogenesis has practically supplanted It in aphid reproduction. Partheno- 
genesis in aphids is awjarently continuous and uninterrupted under favorable 
environmental conditions, amphigony occurring only under the influence of low 
temperatures and, as certain authors claim, inadequate food supply. Aphids in 
tropical and other warm climates appear to have the tendency to reproduce 
exclusively by parthenogenesis. The same condition apparently obtains among 
greenhouse aphids in temperate climates. Aphids in colder climates undergo 
heterogony as an adaptation to adverse environmental conditions. In certain 
species, the appearance of the amphigonous generation seems to he a rhythmic 
process, which continues to occur at definite cyclical Intervals for some time 
after the influence of low temperature has been eliminated. Nothing very 
definite is known about the relation of food and heterogony. If the quantity 
of food has any influence at all on the determination of amphigony in a 
parthenogenetic mother, the effect does not become manifest in the immediate 
offspring.” 

A list of 29 references to the literature is included. 

The biology of Trichop<ida pennipes Fab. (Biptera, Tachinldos), a para- 
site of the common squash bug, H, N. Wobthley (Psyche, SI (1924), Nos, 
1, pp. 1-16, fig. 1; 2, pp. 57-77, pis. 4)- — The first part of this account deals 
with the life history and bionomics of the tochinid parasite T. pennipes, and 
the second part with its morphology. This dipteran is widely distributed in 
the lowlands of North and South America and the adjacent islands, gnd has 
been recorded as attacking several species of insects belonging to the hemip- 
terous families Coreidae and Pentatomidae. The common squash bug is said 
to be the principal host and possibly the only one attacked by the fly in 
Massachusetts. 

The species appears to pass through two full generations annually, the eggs 
of the first generation being deposited on egg-laying adult squash hugs during 
July, while those of the second generation attack the older nymphs and new 
adult bogs in August and September. Collections of squash bugs indicate 
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a paraaitlsm of 80 per cent. Sqnaeli bugs which are parasitized in the fall 
apparently do not lire to sexual maturity, and thus an important natural cbedk 
is placed upon the Increase of this pest. A bibliography of 43 titles is included. 

The oceurrence of Mnsclna pascuorum Meigen in North America in 
C, W. Johnson (Psyche, SO (JOBS), No, i, pp, i-d). — ^The author records 
the sudden increase and spread of this European fly in the United States in 
1022. 

Notes on Mnscina pascnornm Meigen during 1928, C. W. Johnson 
(Psyche, SI (J9B4), No, 1, pp. 17, 18 ), — ^In continuation of the above, the 
scarcity of the fly during 1923, as compared with its abundance during 1022, 
is said to be undoubtedly due to the very dry weather during the late summer 
and fall, there being comparatively little Amanita citrina, the fungus in which 
it is said to develop. 

The cambium curcnlio, Conotrachelns anaglypticns Bay, F. E. Bbooks 
and R. T. Cotton (Jour, Agr, Research fU. /S.], 28 (1924), No, 4, pp, d77-d8d. 
pis, S, fig, 1 ), — ^This is an account of a C 9 >ecies which occurs rather commonly 
from Massachusetts to Florida, and its range extends as far west as Iowa, 
Kansas, and Texas. 

The species feeds in a great variety of situations. The beetles frequently 
occur on peach trees in company with those of the plum curcuUo, and tlie 
larvae have been found attacking peaches, cotton bolls, and tlie cambium and 
inner bark of many kinds of fruit, shade, and forest trees. In attacking the 
cambium of trees they work around the edges of wounds, retarding the healing 
process and enlarging the injured areas. 

“The delicate white eggs are mostly laid at night in situations where the 
larvae are to feed. Eggs hatch in from two to four days, and a single beetle 
lays on an average from 25 to 30 eggs. The larvae usually feed from two to 
four weeks and then enter the ground to pupate. In late summer and autumn 
the beetles issue from the soil and soon thereafter hibernate, probably in 
Utter on the ground. In Georgia there are two generations of beetles each 
year, but from West Virginia northward there is but one generation annually.” 

The larva is attacked in West Virginia by the hymenopteran Thersilochus 
conotracheli Hil., and in Louisiana the dipteran Myiophasia glohosa Tns. was 
reared from infested cotton bolls. Where it attacks i)eaches, the pest will 
probably yield to Jarring, spraying, and other methods used against the plum 
curcullo. As a precaution against injury to the cambium of valuable trees, 
the edges of any wounds in the bark should be promptly pared smooth and 
the injured areas treated to a coat of white-lead paint or some reliable tree 
paint. 

Detailed descriptions of the larva and pupa are by Cotton. 

Fumigatioii of bean weevils, Brnchiis obtectns Say and B. qnadri* 
macnlatns Fab«, A. O. Larson (Jour, Agr, Research [V, jB.}, 28 (1924), No, 
4* PP* S47-SS6 ), — This is a report of observations on the methods of fumigation 
and their elfectiyeness when applied to the bean weevil and the four-spotted 
bean weevil during the course of investigations in the last four years in 
California. Details of the work are presented, largely in tabular form. 

The variation in fumigation results that have been obtained from the use 
of carbon disulllde against bean weevils is due principally to three factors, 
namely, (1) the use of a room or fumigatorium which is far from being gas 
tight, (2) the use of an inferior grade of carbon disulfide, and (3) carry- 
ing on the work at too low temperatures, and in some instances, a fourth, 
namely, too short an exposure The author finds that, when a good grade 
of carbon disulfide or hydrocyahlc add gas is used in a gas-tight fumigator 
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at a sufficiently bigb temperature and with a sufficiently long exposure, It is 
entirely possible with one fumigation to kill all the weevils in all stages either 
among or within beans or cowpeas. 

“ Small quantities of l>eans may be thoroughly fumigated with a minimum of 
3 lbs. of carbon disulfide per 1,000 cu. ft. at a temperature of 58° F. or higlier 
for a period of 24 hours or with 1.6 lbs. for 48 hours ; with 2 lbs. of liquefied 
hydrocyanic acid for 48 hours at 70® or higher or with l.S lbs. for 90 hours; 
with hydrocyanic acid gas generated from 3.4 lbs. of sodium cyanide by the 
pot method at 70® for 48 hours or from 1.8 lbs. of sodium cyanide for 90 
hours. Large quantities of beans require a longer exposure or a greater 
quantity of the fumigant, the latter being preferable. When beans are fumt" 
gated with hydrocyanic acid gas they should be given an exposure of at least 
48 hours.” 

B. ohtectus is most easily killed by either fumigant in the young larval 
stage just after hatching and just before entering into the bean. Emerged 
adults, eggs, and young larvae just after having entered the bean succumb to 
fumigation in the order named, while unemerged adults and pupae are hardest 
to kill. The depth to which the weevil is buried In the bean is said to be 
important as affecting its ability to withstand fumigation. Stages of B, 
quadrimaculatus are most easily killed in the following order : Emerged adults, 
eggs, larvae that have not entirely left the chorion, and young larvae just 
inside the seed. The other stages appear to be affected almost equally. 

Studies on nonarsenical stomach-poison insecticides, W. Moore and F. L. 
Campbell {Jour. Af / r . Research [U, 8.], 28 (1924), No, 4 , pp, 895^02) In 
attempts made by the U. S. D. A. Bureau of Entomology to discover a satis> 
factory insecticide for the Japanese beetle, a rather hasty survey of po.S8ible 
arsenical substitutes was made, and many compounds too expensive for prac- 
tical use were tested with the idea of helping to develop useful laws of Insect 
toxicology. The procedure followed is descril>ed, and the results, the details 
of which are presented in tabular form, are discussed. 

"*No inorganic nonarsenical was found of noteworthy toxicity to the Jap- 
anese beetle. The relative stability of simple metallic cyanides was deter- 
mined in efforts to explain the differences in toxicity among them. When 
spread out, as in a spray deposit, copper and nickel cyanides ‘are stable, asinc 
cyanide breaks down slowly, and so-called lead cyanide hydrolyzes quickly. 
Copper cyanide was the only nonarsenical tested the toxicity of which was 
comparable to that of lead arsenate on the Japanese beetle. Copper thiocyanate 
showed high toxicity to tent caterpillars, but was nontoxic to the Japanese 
beetle. Complex cyanides and other rather complex insoluble organic com- 
pounds exhibited low toxicity, and were interesting only from a theoretical 
point of view. No definite relations were found between chemical constitution 
and toxicity.” 

Systematic and biological notes on bumblebees (Bremidae; Hymenop- 
tera), T. H. Fwson (Amer. Bint, 80 c. Tr<ms,, 48 (1922), No, 4, pp, d(?7- 
$26), — ^These notes, which supplement previous accounts of the bumblebees by 
the author (E. S. R., 46, p. 463), include descriptions of several new forms. 

700D8_Eirit^ mjTxmov 

The chemical composition of edible viscera from meat-producing ani- 
mals, W. O. PowiOK and R. Hdaoiand (Jour. Apr. Hesmroh IV. 8.], 28 (1924), 
No. 4f ^39-346) .-—Analyses of edible viscera, which are summarized in the 
accompanying tables, are reported from the Bureau of AtiitnAi industry, IT. fi. 
D, A. The material was aU obtained at local abattoirs and the analytical 
work done immediately after slaughter in the case of constituents siit^eet to 
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change through enzyme or bacterial action^ and in general within 24 hours 
after slaughter. The analytical methods employed are outlined, with refer- 
ences to the original literature. 

The composition of livers is shown in the following table: 


OompoBiiiofv of Uvers ea^pressed in terms of percentages of fresh material 


Material 

Num-! 
bar of i 
sam- 
ples 

1 

Mois- j 
turo 

! 

Ether 

extract 

Total 

nitro- 

gen 

Purine 

nitro- 

gen 

Total 

creat- 

inine 

nitro- 

gen 

Gly- 

cogen 

Dex- 

trose 

Total 
carbo- 
hydrate 
as dex- 
trose 

Ox liver 

Calf liver 

Hog liver 

i 

0 

6 

6 

Pr. ei. 
70.06 

60.83 

72.84 

Peret, 

2.98 

5.41 

6.28 

Per et, 
3.25 
3. 15 
3.17 

Peret. 
a 123 
.142 
.164 

1 

Peret. 

ia014 

*.016 

1 

Peret. 

1.05 

.48 

.00 

Peret. 

2.22 

1.04 

.25 

Peret. 

3.63 

1.67 

.26 

Material 

Num- 
ber of 
sam- 
ples 

Total 

phos- 

phorus 

Inor- 

ganic 

phos- 

phorus 

Or- 

ganic 

phos- 

imorus 

1 

Copper 

Iron 

Cal- 

cium 

Magne- 

sium 

Potas- 

sium 

So- 

dium 

Ox liver. 

Calf livers 

Hog liver 

i 

6 1 
6 ! 

1 

Poet, 

0.353 

.361 

.369 

Peret. 

0.090 

.099 

.097 

Peret, 

a259 

.262 

.279 

Peret. 
a 0039 
.0045 
.0004 

Peret. 

>a0056 

Peret. 

a0050 

.0050 

1 .0081 

Peret. 
a 019 
.020 
.021 

Peret. 

0.281 

.311 

.296 

Peret, 

0.0S6 

.082 

.000 


^ Average of 4 analyses. > Average of 3 analyses. ^ Average of 2 analyses. 


The composition of edible viscera other than livers is shown below : 

Composition of various edible viscera other than liver expressed in percentages 

of fresh material 


Msterlal 

Nunilwr of 
samples 

Nuinlw 
of organs 
making up 
composite 
sample 

Mois- 

ture 

Ether 

ex- 

tract 

Totiil 

nitro- 

gen 

Purine, Totail 
nitro- 1 phos- 
gen iphonis 

i 

1 nor- 
ganic 
phos- 
phorus 

Or- 

ganic 

phos- 

phorus 

Ash 

Ox heart. 

6 


Peret. 

71.72 

Peret. 

9.77 

Peret. 

2.77 

Per ct. 
0.035 

Per ct. 
0. 201 

Peret. 

0.061 

Peret. 

0.140 

Peret. 

Ilog heart 

1 (composite) 
do 

10 

79.29 

1.63 

2.83 

.082 

.209 

.075 

.134 


Lamb Iwart 

10 



2.20 

.080 

.171 

.044 

.127 



Ox brains 

2 (composite); 10 and 22.. 

77. W 

7.03 

1.71 

.052 

.345 

.050 

.286 

1.5.3 

Hog brains. 

do 

50 and 50.. 

78.36 

7.48 

1.65 

.038 

.342 

.076 

.266 

1.45 

Sheen brains . . . ... 

1 (composite) 
do 

70 

78.26 

7.48 

1.71 

.046 

.333 

.071 

.262 

1.38 

HeefVldueys 

10 

80.12 

2.07 

2.52 

.083 

.230 

.090 

.140 

1.11 

Hog kidneys 

Oxtongue 

do 

2 

60 

76.26 

5.41 

2.72 

2.89 

.095 

.077 

.264 

.164 

.103 

.001 

.161 j 
.073 

1.28 

.92 

Hog tongue 

1 

14 

68.^ 

13.27 1 

1 2.72 

.081 

.186 

.096 

.091 

.94 

Lamb tongue 

1 

46 

09.51 

15.32 { 

2.23 

.058 

.147 

.078 

.060 

.80 

Calf pancreas 

1 

35 

70.44 1 

11.10 

2.63 

.206 

.326 

.068 

.263 

1.25 

Hog pancreas j 

1 

Unknown. 

64.12 i 

18.40 

2.54 

.126 

.331 

.067 

.264 

1.19 

Ox spleens 

1 

5 

77.48 

2.26 

2.94 

.180 

.284 

.059 i 

.225 

1.41 

Hog splec^ns 

Ox lungs 

1 

50 

79.00 1 

1.88 

2.76 

.167 

.208 i 

.078 

.220 

1.44 

2 


78.17 i 

2.07 

2.89 

.109 

.215 1 

.046 

.160 

1.09 

Lamb mngs 

Ox stomach. 

1 

5 pairs 

78.00 1 

2.36 i 

2.90 

.133 

.180 1 

1 

.075 

.106 

1.30 

cooked 

Hog stomach, 
cooked 

1 


81.08 

2.39 

2.65 

.023 

.040 

.003 1 

,037 

.22 

1 


73.96 

3.95 

i 

2.64 

.074 

.118 

.020 ! 

.098 

.57 


In commenting on these data, the authors state ** in so far as the data bear 
upon the question of nutritive value, they show that the edible viscera are 
preeminently nitrogenous foods, and as such are most properly compared with 
meat as a standard. A practical equivalence between lean beef muscle aim the 
livers of ox, calf, and hog, in this respect, is indicated, while the other organs 





160 


BXFEBIMBNT STATIOXT BBOOBD 


IVol. BS 


0 XE]]iine<l were all Inferior to beef muscle In tbeir nitrosan content* With 
the exception of hearts, tongues, lungs, and stomachs, on the other hand, the 
edible viscera examined were found to be richer In phosphorus than Is beef 
muscle.*’ 

On the specific dynamic action of proteins in thin and fat Indivldiaals 
(dogs) , B. Gibbons i^Amer. Jour. Physiol,, 10 il9fH),2fo i, pp, £). — 

Graphs representing the averages of 27 and 26 experiments, respectively, are 
given, showing the specific dynamic action of 200 gm. of lean meat (heart 
muscle) in a lean dog and a fat dog of the same weight. The specific dynamic 
action of the protein was consistently higher for the lean than for the fat dog. 
This is suggested as a possible factor in hereditary tendency toward adiposity 
or leanness. 

Day to day variations in basal metabolism of women, B. Hafkebbbxno 
and M. E. Collett {Amer. Jour. Physiol., 10 (1924) t No. 1, pp. 76-86, figs, 6). — 
Basal metabolism experiments were conducted almost daily for about four 
months on two women subjects with results which are summarized as follows : 

**The average basal metabolism Is 6 to 8 per cent below the Harrls-Benedlct 
standard. Basal metabolism is about 5 per cent higher in cold weather 
(3 to 10® O.) than in hot (20 to 27® C.) Average variation is ±:4.4 per cent 
for one subject, -{-6 per cent and — 6.3 per cent for the other. The maximum 
variations are, respectively, +12.8 and — 9.5 and +8.8 and — 14.4 per cent. 

Basal metabolism of both subjects is low on the first or second day of 
menstruation and often throughout the period. There is frequently a pres 
menstrual rise and inter menstrual minimum. The difference between high and 
low levels amounts to 5 per cent. Pulse rate is steady and shows no correla- 
tion with either temperature or menstruation.” 

Among the factors considered to cause variation in basal metabolism are 
any conditions interfering with the relaxation of the subject, such as harsh 
or sudden noises, anxiety, excitement, and overfatigue. Slight dige.stive dis- 
turbances and Infections were found to cause increased metabolism at first, 
followed by a drop below normal. 

The importance of mineral elements in the nutrition of children, J. B. 
Obb (Jour. State Med., 32 (1924), No. 9, pp. 4^i-4 ^)- — ^A general discussion 
based upon recent authoritative literature, 22 references to which are appended 

Nutrition studies in a Berlin orphan asylum, with particular reference 
to calcium metabolism [trans. title], E. Bost, O. Hebbst, and A. Wkitzel 
(Arh. Reichsgsndhtaamt. IGermany'}, 63 (1923), No. $, pp. $43-661 ). — ^The pur- 
pose of the metabolism studies reported was to determine whether calcium 
retention in boys about 13 years of age could be increased by the addition of 
a calcium salt to a diet already fairly rich in calcium. The experiment covered 
a 6-day foreperiod, 6 weeks on the original diet supplemented with the calcium 
salt, and an afterperiod of 6 days without the salt. Four boys in a Berlin 
orphan asylum were used as subjects. Their diet furnished 63 gm. of protein, 
44 gm. of fat, and about 2,258 calories, representing 1.99 gm. protein, XJ3 
gm. fat, and 68 calories per kilogram of body wMght. The calcium content of 
the diet was equivalent to 1.62 gm. of OaO daily. This was supplemented dur- 
ing the main period with 3.6 gm. dally of calcium lactate, furnishing about 
0.77 gm. of CaO. 

The calcium balances in the foreperiod were positive in 8 of the 4 boys. In 
the first part of the main period the negative balance of the other boy became 
positive and there was a slight increase in the positive balance of the other 
subjects, but at the end of the period the balances were only sllglitly hii^ier 
t h an during the foreperiod. These results are thought toi. Indicate that, on a 
diet furnishing as much calcium as that of the present, nothing is to be gsf uei!** 
by aupplementing the diet stUl further with caldum aalta 
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Studies on the importance of sine in animal nutrition* — ^Experiments 
on mice [trans. title], G. Bebtranb and B. Benzon (Bui, Soc, CMm. Biol,, 6 
(19B4)f yo, 5, pp. 29S-4S16, flga, 6; also in Ann, Inst, Pasteur, S8 (1924), 

5, pp. 498^419, figs, 6), — This is a complete report of an investigation which has 
been noted previously from another source (E. S. B., 48, p. 63). 

Experimental studies on the influence of cell salts on intermediary 
metabolism (trans. title], K. Tadenuma ( Biochem . Ztschr ,, 145 (1924)* 

pp. 4^1-49 !)• — In the experimental work reported in this paper, 11 dogs 
were fed diets properly balanced except for salts and during alternate periods 
of about 5 days each were given suitable amounts of common salt and of a 
salt mixture considered to corresiwnd as closely as possible to that of the body 
fluids. The dogs were weighed daily, and samples of the blood were analyzed 
for residual nitrogen, sugar, fat, and dry substance. The results obtained 
are summarized as follows: 

CJell salt deprivation resulted in a loss of body weight, an increase in the 
residual nitrogen of the blood, a slight increase in blood sugar, only slight 
fluctuations in the neutral fat content of the blood, and no alteration or a 
tendency to a slight increase in the dry substance. In undernourished dogs, 
which were losing weight during the period of salt addition, the residual 
nitrogen of the blood remained constant and the blood sugar and fat increased, 
while during the salt-free period there was a greater loss in body' weight, the 
residual nitrogen of the blood increased, there were no signifleant differences 
in the blood sugar and dry substance, and there was a slight increase in the 
blood fat. 

The results are compared with those reported in the literature on the com- 
position of the blood during starvation and during avitaminosis, and it is 
l>ointed out that the blood comi)o.sition of the dog on a calorically sufficient but 
salt-free diet resembles that of avitaminosis with the exception of the content 
of blood fat, which is more markedly increased in avitaminosis. The eomiK>si- 
tlon of the blood of fasting dogs differs from the above in that the blood fat 
is decreased. 

Antineuritlc vitamin in poultry flesh and eggs, It. Hoaqland and A. K. Lee 
(Jour. Agr. Research [(/. 8.], 28 (1924), No, 5, pp, 481-472), — Using the general 
technique employed by the senior author in a previous study of the antineuritlc 
value of meat (E. S. R., 50, p. 859), the authors have tested dried poultry 
flesh and eggs for their content of antineuritlc vitamin as determined by the 
amount required in a ration with polished rice to protect a pen of four pigeons. 
against the development of polyneuritis and loss in weight during a test 
period of 56 days. 

On autoclaved rice alone the average survival period was 26 days with a loss 
in weight of 22.6 per cent. In general the poultry flesh was very low in anti- 
neuritlc vitamin. The flesh of hens was the lowest, of turkeys and frying 
chickens slighUy higher, guinea fowls still higher, and ducks the highest of all. 
The dried duck flesh, when fed to the extent of 30 per cent of the ration, af- 
forded protection against polyneuritis and prevented seriou.s loss in weight. 
Hens* gizzards afforded no protection when fed to the extent of 20 per cent of 
the ration, but hens* livers fed in the same amoxmt afforded complete protec- 
tion and brought about slight gains in weight. 

With dried eggs to the extent of 25 and 30 per cent of the ration, only 2 out 
of 48 pigeons survived the test period of 56 days. The average survival period 
was 24 days, and the average loss in weight 2.9 per cent. In two experiments, 
in which eggs boiled for 7 minutes and then dried were fed at 15 and 30 per 
cent levels, the average survival periods were 26 and 40 days and the loss In 
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weiirlit 21.4 and 19.2 per cent, respectively. This Is thought to Indicate a 
alight reduction in the antineuritic vitamin content of eggs on cooking. 

Food accessory factors (vitamines) in bacterial growth. — JX^ Growth of 
several common bacteria in a synthetic medium and relation of aubstancea 
formed by them to growth of yeast, R. O. Robbstson {Jour, Infect LHaeaseBt 
3S (1924), yo. Sf pp. SllSH ). — In this extension of work noted in the previous 
paper of the series (E. S. R,, 61, p, 667) various organisms, pathogenic and 
nonpathogenic, were Inoculated on the synthetic medium previously described 
and, where growth took place, were transplanted through the fiftieth genera- 
tion. Continued growth was obtained with Bacillus coU communis, R. pro- 
diffiosus, B. proteus, R. pyocyaneus, B, auhtilia, Saroina luiea, and controls 
(nutrient broth) ; but growth ceased after a few transplants \!flth R. diph* 
theriae, R. dysenteriae, R. typhosus, R. paratyphosus A and B, Staphylococcus 
alhus and 8, aureus. Spirillum choleras, R. metchitikovi, and Saccharomyces 
cerevisiae (baker’s yeast). 

The fifty-first generation of aU the organisms which had continued to grow 
through the successive transplants was transferred to a liter of the same 
medium. This was incubated for 10 days, after which it was filtered, titrated, 
tubed, and autoclaved. On the medium thus treated, yeast was grown 
through 50 generations. 

These results are thought to indicate that the organisms whose growth was 
conUnuous on the synthetic medium formed during their growth substances 
essential to the growth of yeast. It is pointed out that further work in animal 
feeding Is required to establish the relationship of these substances to any 
of the recognized vitamins. 

Studies in bacterial metabolism, IjXX-IjXXII, A. I. Kknpall and R. C. 
llANBB iJ 0 M\ Infect, Diseases, So {1924), No, 1, pp. 67-104, 22).— In con- 

tinuation of the series previously noted (E. S. K., 49, p. (UO), three papers are 
presented. 

LXX. Micrococcus ovaliH . — ^The cultural and morphological characteristics 
of M, ovalis are reviewed, and data are presented on its ferrneiitution reactions 
with various carbohydrates and its nitrogenous metabolism In various media. 
The results of the latter study show that the organism is not proteolytic in the 
usual sense of the word. On ordinary nitrogenous .sugar-free media it grows 
but feebly, but on media containing carbohydrate it grows freely, forming 
considerable amounts of lactic acid. 

“The observations recorded above would seem to Justify the belief that 
Jif. ovalis and its variants are normal intestinal microbes of the obligate, or 
nearly obligate, lactic acid forming type. Their restriction to the upper seg- 
ments of the intestinal tract in the nursUng and artificially fed child is not 
wholly clear, although curreJit information justified this statement. In the 
adult, however, the duodenal habitat can be definitely associated with the 
dietary status of the host. In this region, hut not necessarily below, available 
carbohydrate is practically always present if the host is enjoying a mixed diet 
The relatively rapid absorption of carbohydrate from tlie lower levels of the 
intestinal tract results as a rule in a protein-rich, carbohydrate-free intestinal 
content, which is unfavorable for the development of the enterococcus.** 

LXXI. Bacillus Mfidus . — ^A study similar to the above is reported for three 
strains of R. Mfidus isolated from the feces of normal nursing iwfuwts . The 
three strains differed chiefly in their fermentation reactions. The more com- 
monly occurring Tyi)e I did not ferment dextrin. Types I and II differed 
from Type III in ability to ferment the hexose alcohols, mannitol and aorbltcd. 
Lactose was readily fermented by all strains and sucrose somewhat less 
rea^y. 
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The three strains were practically identical in their reaction on the protein 
media, growing feebly on such media in the absence of carbohydrate. There 
was no apparent action on amino acids containing aromatic nuclei. On this 
ground B, hifldua is considered to be theoretically at least a suitable organism 
for intestinal implantation. On account of Its greater difficulty in isola- 
tion and cultiyation it will, however, probably compete unfavorably with 
B, acidophilus, 

liXXII. Bacillus acidophilus . — ^The data reported in this study, similar in 
scope to the two noted above, are prefaced by a discussion of the principles of 
lactic acid therapy. These are outlined as *'<1) a mlcrobic culture suitable 
for, and acclimatized to, intestinal conditions in man, (2) a properly modified 
diet to reduce protein residua in the human alimentary canal to relatively 
small amounts, and a carbohydrate regimen so adjusted as to provide a con- 
tinuous supply of this absolutely necessary type of foodstuff throughout the 
small and large intestines to at least the sigmoid flexure, (3) the absence of 
a contraindication to a carbohydrate rich diet.*’ 

The fermentation and metabolism studies were conducted on three types of 
B, acidophilus isolated from a number of specimens. These were culturally 
almost identical, but differed in fermentation reactions, one fermenting sorbitol 
and mannitfd and the other two not. All fermented dextrin and the di- and 
mono-saccharides. The data on quantitative nitrogen metabolism showed for 
the three strains no changes other than a slight increase in the protein nitrogen 
fraction and a decrease in the polyi)eptide fraction, and no material change 
in the ammonia and amino nitrogen fractions. 

“This is significant in light of the relation between a carlK)hydrate-rlch, 
protein-poor diet, which encourages the acidurie group in the human intestinal 
tract, and the nature of the regimen which must be pursued to induce suc- 
cessful growths of acldopidli in an implantation therapy. The true secret of 
acidophilic and other lactic acid therapy is not to emphasize the administration 
of the microbe, but to regard the proliferation of the microbe in the intestinal 
tract merely as an indication of the establishment of a correct and successful 
regimen. From the iK)iiit of view of the host, the dietary condition in the 
alimentary canal rather than the microbe is the goal to attain.'* 

Relatton of reaction of intestinal contents to diet and flora, N. P. 
Hudson and I-. W. Parr (Jour. Infect. Diseases, S4 (J924), No. 6, pp, 621- 
624 ) > — Four groups of 4 rats ejich were fed diets of lactose, milk, and bread; 
meat 8 parts, lactose 1 part, and water ; meat and water ; and carrots, bread, 
oats, and water. At the end of from 7 to 10 days the animals were killed, and 
an examination was made of the bacterial flora and the reaction of the con- 
tents of the cecum and descending colon. In determining the reaction of the 
feces, both centrifuging and Altering through Handler and Berkefeld Alters 
were used to obtain clear liquids. A considerable discrepancy in results was 
obtained, xmrticularly in the more acid samples, indicating that the weakly 
alkaline nature of the Alter introduces a source of error by altering the 
reaction of the liquid being filtered. 

In tbe rats on the high protein and stock diets there was a marked predoml* 
nance of the Bacillus coU over the acldurlc group. There was also a pre- 
dominance of intestinal spirochetes, especially in the cecum, In the rats on 
the high protein diet The ratio of the B. coli group to the acldurlc group 
was low in the carbohydrate-fed rats, and intestinal spirochetes were absent 
in 8 of the 4 rats on this diet 

In the centrifuged specimmis the reaction of the cecal contents of the rats 
on the straii^t meat diet and stock diet was nearly neutral, averaging pH aS, 
while the contents of the colon averaged pH 6.a With lactose added to the 
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meat the cecal contents averaged pH 6.4 and the colon contents pH 6.9. In the 
rats fed on a high carbohydrate diet the cecal material averaged pH 4.6 and 
the colon material pH 5.8. 

Occurrence of Bacillus hotullnus in human and animal excretaf H. J. 
Easton and K. F. Meyeb {Jour. Infect. Dieeaaea, S5 U924), No. 2, pp. £07- 
212). — The conclusion drawn in an earlier study, that animal excreta con- 
tribute relatively little to pollution of the soil with B. hotuUnua (E. S. B., 
49, p. 860), has been confirmed by the results of an examination of the stools 
of 88 healthy persons and 50 samples of animal excreta from widely separated 
areas of California. 

In none of the human stools examined and in only 5 of the 50 specimens of 
animal excreta was B. hotulinua found. The excreta from three hogs and 
two cattle contained B. hotulinua type A. 

Isolation of B. botulinus, type B, from feces by use of blood agar plates 
in anaerobic Jar, M. W. Wheeler and E. M. Humphreys {Jour. Infect. 
Diaeaaea, 35 {1924)* No. 5, pp. SOS-SIO). — ^The authors report the demonstra- 
tion of the presence of botulinus toxin type B in cultures inoculated with a 
small specimen of feces from a typical ease of botulism and the successful 
isolation of the organism from the culture containing the toxin. 

A preliminary enrichment medium, Hitchens' medium, consisting of 0.2 
per cent dextrose infusion broth containing 0.1 per cent agar, was used, fol- 
lowed by subculture into chopped meat medium. Following unsuccessful at- 
tempts to Isolate the organism from the toxic meat cultures by the use of deep 
agar dilution cultures in dextrose infusion agar, it was finally obtained in pure 
culture by the use of 5 per cent horse blood extract agar plates incubated in 
a hydrogen anaerobic jar. On this medium prepared with extract agar, 0.5 
per cent dextrose extract agar, and 0.5 per cent dextrose infusion agar, dif- 
ferent strains of the same species of anaerobes were found to produce colonies 
with characteristics typical of the species. Of the three media, tlie two con- 
taining dextrose proved most satisfactory. 

Optimum and limiting hydrogen-ion concentrations for B. botulinus 
and quantitative estimation of its growth, C. C. I>ozier {Jour. Infect, 
Diseases, 35 {1924), No. 2, pp. 105-133, figs. 1). — ^This is a report, with many 
references to the literature, of an extensive investigation of the optimum 
nutritional substances for the growth of Bacillus hotulinua and particularly 
of the optimum range of H-ion concentration for its growth in the most suit- 
able media and under carefully controlled conditions of time, temperature, 
etc. 

In the medium selected as most suitable, phosphate-buffered double strength 
veal infusion 2 per cent Difco peptone, the optimum range of H-ion concen- 
tration for the growth of vegetative foims was from pH 6 to 8.2, inclusive, 
with a mean near pH 7 and a limiting range for three-day growths of from 
pH 5 to 9, inclusive. The optimum range for spore inoculums was from pH 
6 to 7.2, thus indicating that a slight acidity is a stimulus to spore germina- 
tion. With increasing temperature from room temperature to 67* C. (98.6** 
F.), there appeared to be more rapid growth of the organisms and a greater 
Xiroductlon of toxin. 

A study is also reported of the growth of vegetative and spore inoculums 
of B. hotulinua in canned peas, corn, string beans, and spinatfii, with reaction 
unchanged and in the same media with acidity neutralised before ateriUaa- 
rion. The pH values of the unchanged media were peas 5.88, com 6.40, beans 
5.66, and spinach 5, and of the same media with the acidity nentrallised ao 
far as possible 7.05, 7.13, 5.85, and 5.04, respectively. Eadh of the media In 
which the acidity had been partially neutralized showed growth, most abun^hmt 



1925] 


FOODS — HUMAN NUTBITION 


165 


in the peas and spinach and least In the corn and beans. In the natural 
media growth was less Tlgorous with all except the corn. No growth was 
evident with the spinach. It is concluded that the most active limiting factor 
in the growth of B, botulinua in vegetable media is the natural acidity of the 
medium. 

Inhlbitive influence of sugars and salt on viability, growth, and toxin 
production of B. botulinus, C. G. Dozieb {Jour, Infect, Diaeaaca, S5 (1924), 
No, 2, pp, ISJ^ISS, flga, 2). — In the standard medium used in the above study 
no strain of Bacillua botulinus grew actively in the presence of more than 8 
per cent of sodium chloride or 50 per cent of sucrose, and with most of the 
strains no growth occurred in concentrations greater than 6 per cent of sodium 
chloride. In salt solutions in which growth had not occurred, both heated 
spores and vegetative forms began to lose their viability after an incubation 
period of from SO to 60 days. 

A comparison of the growth of cultures with toxin production has shown that 
the latter is not a reliable criterion of active growth of the organism. Al- 
though growth ceased in media containing 55 per cent or more of sucrose, 
toxin was present in media containing as much as 70 per cent of sucrose 
when inoculated with B. botulinus and Incubated for from 10 to 30 days at 
room temperature or at 37** C. (98.6® F.). The following theory of toxin 
formation is advanced: 

**It seems not unlikely that toxin production in B, botulinus cultures is a 
function of enzyme action. The young growing cells are rich in the synthe- 
sized toxic substance which is readily given up under osmotic influences. 
Older cultures in which this preformed toxin is more closely bound in the 
cdils liberate it only through cell autolysis. The enzyme or enzymes which 
probably are responsible for toxin production seem to be able to resist the heat 
which destroys the toxin.** 

Resistance of spores of B. botulinus to disinfectants, 0. C. Vozim*{Jour, 
ft! feet, IHseasea, S5 (1924), No, 2, pp, 156-176). — An exhiui.stive study is re- 
ported, with many references to the literature, of the effect of various com- 
mon disinfectants on spores of Bacillus botulinus under varying conditions. 
The most effective disinfectant from the standpoint of the chemical steriliza- 
tion of laboratory utensils contaminated with B, botulinus is considered to be 
10 per cent hydrochloric acid, which at room temperature can be depended 
upon to destroy all B. botulinus spores within an hour. If a longer time can 
be allowed for sterilization, the use of commercial formalin diluted with equal 
volumes of warm water and allowed to act for a period of at least 24 hours is 
recommended. It is thought probable that at from 60 to 70® C. a shorter time 
would suffice. 

Thyroid survey of 4T,493 elementary-school children in Cincinnati, 
H. OuRBEN {Pub. Health Rpts, tU, 8,1, SO {1924),No.30,pp, 1777-1802, figs. 11),— - 
The survey reported was conducted by a representative of the U. S. Public 
Health Service working cooperatively with district physicians of the city 
health department. A preliminary discussion of the meaning of the term 
goiter and of the methods employed in determining and recording the extent 
of thyroid enlargement is followed by a detailed report, with tabulated data, 
of the results of the survey. Particular attention was paid to the r^ative 
Incidence of thyroid enlargement among boys and girls at different ages. 

Of the 28,710 boys examined 26.6 per cent and of the 23,783 girls 39.8 per 
cent Imd some degree of thyroid enlargement, the maximum prevalence being 
at the ages oi 11 and 12. The numbers with very slight enlargements were 
approximately the same for both sexes at the different age levels, but the very 
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marked enlargements were much higher among the girls than the boys> par- 
ticularly at the ages of 15 and 16. 

As an outcome of this surTey a recommendation has been made to the Cin- 
cinnati board of health that all table salt used in the city be iodised to the ex- 
tent of 1 part of an iodine compound, such as sodium iodide, to 5,000 parts of 
salt. 

Thyroid enlargement among Montana school children, F. T. Foajii) 
(Pul). IlenLlth Rpts. [17. fif.], S9 (1924), 57, pp. BSSJ^^SSS) .—The examination 

of 13,937 school children from different counties in Montana located in the 
Bocky Mountains and at varying distances to more than 100 miles east of them 
showed an average prevalence of simple goiter (excluding doubtful cases) of 
21.6 per cent, with minimum and maximum figures for the separate counties 
of 9 and 37.2 per cent. The numbers having thyroid enlargement were largest 
among the children living in rural districts, where wells and springs were used 
for water supplies and w^here only locally grown vegetables were used, and 
were lowest among those living in cities and towns, where the water supplies 
came from surface streams and where imported fresh and canned vegetables 
were used. In both rural and urban communities, the nearer the location to 
the Bocky Mountains or tributary ranges the greater was the prevalence of 
goiter. 

Thyroid enlargement among Minnesota school children. It. Olesen and 
T. Clabk (Puh. Health Rpta. lU. iSf.], 39 (1924), No, 4U PP- 2561-2572, figs. $).— 
A survey similar to the above was conducted on 4,061 children in 13 localities 
in Minnesota. Of both boys and girls 57.9 per cent had some degree of thyroid 
enlargement, the rate for girls being 71 and for boys 40.9 per cent. Slight, 
moderate, and marked enlargements were present among the boys to the extent 
of 35, 5.6, and 0.3 per cent, and among the girls to the extent of 47, 22, and 1.9 
per cent, respectively. It is concluded that there is sufilcient thyroid enlarge- 
ment among the school children examined to warrant Iodine prophylaxis. 

ANIMAL FBOSUCTION 

The valuation of foodstuffs for animal production on the basis of 
energy, protein, and economy [trans. title], Y. BncHHOi^z (Tidaskr. Norake 
Landhr., SO (1923), Noa. 8, pp. 286-296; 10, pp. 41^-428; 11, pp. 495-489; 12, pp. 
508-512). — ^The author gives an extensive review of the principles of nutrition, 
dealing with chemical changes in the different nutrients during digestion and 
the substitutions of one feed for another in the ration. Certain suggestions 
are given of desirable changes in the methods of calculating rations to con- 
form better to the Scandinavian requirements. 

The influence of the antenatal feeding of parent rats upon the number, 
weight, and composition of tlie young at birth, V. Kobenchevsky and M. 
Caee (Bioohem. Jour,, 17 (1923), No. 4-5, pp. 597-599). — ^In experiments at the 
Lister Institute, 30 litters of rats were produced from sires and dams 
which had received the following diets: Milk, cabbage, oats, bran, and white 
bread ; the above’ ration plus butter and cod liver oil and containing 0.52 per 
cent of calcium and 0.5 per cent of phosphorus in the fresh diet; and the 
above basal diet plus cottonseed oil and 0.25 per cent of calcium. The young 
were killed at birth and after removing the stomach and intestines were 
weighed and analyzed for water, calcium, phosphorus, and nitrogen content. 

^e results indicated that the diets of the sires before conception had no 
influence on the number, weight, or composition of the young at birth, but 
^%ber6 the mothers were kept on normal diets containing an excess of the fat* 
soluble vitamin and calcium they produced larger and heavier litters than on 
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the other rations. A larger number of young were born dead with mothers 
receiving deficient diets, but the water, calcium, phosphorus, and nitrogen 
content of the young at birth was nearly the same irrespective of the mother's 
previous diet 

The composition, feeding value, and use of green forage silage [trans. 
title], N. Hanbson (MeddeL Centralamt Foraoksv, Jordhruksomrddet [Sweden] 
No, 234 (1922), pp, 26, fig, 1). — Several years' experiments dealing with the 
food value and availability of green forage silage have shown that green 
forage as well as aftermath make good silage for milch cows. The inclusion 
of legumes in amounts of 30 to 50 per cent is desirable. In making the 
silage, it Is cut into short lengths and thoroughly packed to exclude the air 
for the best preservation. The composition resembles that of the green 
forage from which it is made, though, due to the loss of water and fermenta- 
tion. certain changes occur. 

Feeding experiments have indicated that about 7 to 7.5 kg. of well ensiled 
aftermath and 6,5 kg. of green forage .silage consisting of from 30 to 50 per 
cent of legumes are equal to a fodder unit. The value of silage composed of 
barley or oats is not so high. Feeding experiments have further indicated 
that from 15 to 25 kg. of green forage silage can be fed to milch cows dally 
as substitutes for roots, hay, and straw and to some extent for the concen* 
trates when the silage Includes legumes. The use of milk from cows receiv- 
ing the silage has, however, been found unsatisfactory for the production of 
Emmental cheese. 

The paper Is abstracted in English. 

A contribution to the study of grass silage and its relation to milk and 
its products. — I, Investigation of the water content and acidity of gra.ss 
silage [trans. title], G. Pascetti (Ann. Ist. Sper, Caseif. Lodi, 2 (1923), No. 
3-4* PP‘ 37-86, pi. 1). — ^Analyses of gross silage for water and fixed and volatile 
acid content from seven different silos are reported. Some of the material was 
ensiled green, and the rest was put into the silos according to the Italian 
method when it contained less than 40 per cent of water. 

The two types of silage were found to differ in their contents of water, 
amount of free volatile acids, and the kinds of volatile acids. In the dried 
hay silage the volatile acids consisted largely of those containing 2 to 4 atoms 
of carbon, while those in the green silage mostly contained 4 to 6 atoms of 
carbon. The length of the preservation i>eriod tended to increase the acetic 
acid content In the drier hay silage, which was due largely to a delayed 
fermentation. The water content of the silage also influenced the acidity. 

Bran and pollard: Their relative composition and qualities, L. T.>. Fos- 
'rEB (New Zeal, flour. Agr., 28 (1924), No. 5, pp. 315-319). — This is mainly a 
popular discussion of the differences between wheat bran and pollards, with 
reference to the composition and feeding value of each. 

Analyses of couimercial feeding stuffs and registrations for 1924, C. S. 
Oathcabt (2Veio Jersey Stas, Bui, 399 (1924), PP- 76, fig. 1). — This is the 
usual report of the analyses of feeding stuffs Inspected in the State during 
1923 (E. S. B., 50, p. 367) giving among other data the protein, fat, and fiber 
content of the different feeds and the guaranties and analyses of the mixtures. 

Commercial feeding stoffSf J. L. Hiixs, 0. H, Jones, and G. F. Anderson 
(Vermont Bia. Bui. 237 (1924), pp- 3-20). — ^As in the previous report of the 
inspection of commercial feeding stuffs (E. S. R., 50, p. 867), the brands meet- 
ing their guaranties are listed and the guaranteed and found analyses of those 
showing deficiencies are tabulated. 

The principal breeds of livestock of Kew Caledonia and Australia [trans. 
title], o, HAffBTTX (Agr. Colon. [Italy], 18 (1924), Nos. 2, pp. 41Se,: 3, pp. 86- 
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JOS; 4, pp, JSS->J47 ), — The breeds of livestock aud iioultry in Australia, New Zea- 
land, and New Caledonia are described with reference to the factors infiuenciiig 
livestock production on each Island, 

Proceedings of the twentieth annual convention of the Com Belt Meat 
Producers* Association and of the fourth annual convention of Iowa Co» 
operative lilvestock Shippers (Com Belt Meat Prod, Areoo. [etc,] Proo., tO 
(1923), pp, 112), — ^Thls includes the following papers; The Future of Co- 
operative Liivestock Marketing, by h, H. Coddard ; Bxpexiencea and Observa- 
tions, by J. M. Evvard; What Makes Iowa Greats by B. H. Holbrook; The 
'SLale Case, W. N. Cave; Natioiial lAvestocik and Meat Board, by 
K, M. Qtmii; and addreasea by A. Byltea, Kalaem, W. Cave, H. C. ‘Wallace, 
and H. H. Kildee, given at the ccojierative meetings of the Com 'Belt Meat 
Producers' Association and the Iowa Co-operative Livestock Shippers held at 
Des Moines, Iowa, December 11 and 12, 1923. 

The ratio of carbon dioxide to heat production in cattle, W. W. Braman 
(Jour. Biol. Chem., 60 (1924), J, PP- 79-88, fig, 1). — The results of 36 
calorimetry experiments with cows receiving from 0 to 25 gm. of feed per 
kilogram of live weight have been combined with the previous results dealing 
with the carbon dioxide: heat ratio In cattle (E. S. R., 44, p. 68), and the 
earlier equations have been slightly modified, as follows; 

' Pi = 0.776 a? 4- 15.061 

Pa = 0.420a?4 4.759 
p. = —0.02886 a? -f 2.883 

in which m equals the air-dry weight of the feed In grams per kilogram of live 
weight, Pi equals the calories of measured heat per kilogram of live weight, 
y% equals the grams of COa produced per kilogram of live weight, and p» 
equals the heat ‘.carbon dioxide ratio. The feed consumption, carbon dioxide 
and heat iwoduction, as well as the carbon dioxide; heat ratio, and the 
calculated heat and percentage relation between tlie observed and calculated 
heat were tabulated for each of the 134 animals. In all but 35 cases the latter 
figure was between 95 and 105 per cent and for the 7 fasting animals 104 to 
112 per cent, suggesting that the mathematical equation should indicate a line 
slightly curved for very low feeding or fasting. 

Graphical presentation of the results showed that as the feed increases in 
amount, the heat produced does not increase as rapidly as the amount of 
carbon dioxide produced, the maximum CO*; heat ratio occurring at fastiing. 
Slight modifications In the CO*: heat ratio are likely to result from different 
kinds of feed. The equations are also applied to the results of some of Kellner’s 
early work In which the heat produced was indirectly calculated. 

Winter steer feeding, 19B2-19B3, J. H. Skinner and F. G. King (/ndf- 
ana 8ta. Bui. 281 (1924), pp. 22, fig. 1 ). — ^Thls is a more complete report of the 
experiments previously noted (E. 8. B., 51, p. 868). The rations fed consisted 
of lot 1 shelled com, soy bean oil meal, com silage, clover hay, and salt ; lot 2 
shelled com, soy beans, com silage, clover hay, and salt; lot 8 shelled com, 
soy beans, com silage, clover hay, and a mineral mixture ; lot 4 shelled com, 
cottonseed meal, corn silage, clover hay, and salt; lot 5 corn silage, cotton- 
seed meal, and clover hay for 90 days, with the addition of a full feed of 
shelled com to this ration for 150 days, and salt ; lot 6 com silage and clover 
hay for 90 days, followed by the addition of shelled com full fed for 150 days, 
and salt ; and lot 7 shelled com, com silage, clover hay, and salt liOts 5 and 6 
were fed tor 8 months, v^^lle the rest of the cattle were heavier and were 
finished in 5 months. The following table gives a more detailed sutnniary of 
the results: 
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Summary of Indiana 19BS-~2S winter steer feeding trials 


J 

/ 


Feed oonsumed per pound of gain 
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weif^A 
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1 
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Selling 
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prodooed 
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drop- 
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1 
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Lb*. 
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1.67 
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/ 8&78 

4 

! 946 

2.16 

A80 

1.24 


14.10 

1.63 

&36 

6L66 

5 

766 

2.00 

8.76 

1. 14 



14.60 

1.66 

0.70 

i 6Z30 

6 

766 

1.86 

4.28 



la 81 

2L81 

ao5 

66.44 

7 1 
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1.M 

a66 




laso 

L41 

a 10 

4a06 

1 





> A minaral mixture oonsiating of equal parts of salt, acid phosphate, and pulverized limestone replaced 
the salt which was before the other lots at all times. 


Steer feeding experiments, C. J. Goodexx (Mississippi 8ta. BuL 222 (1924), 
pp, 16f fig. I). — The results of three steer feeding experiments are briefly noted. 

Com sUage v, com and soy lean silage. — In this trial conducted in 1916-17, 
two lots of 2-year-old steers were used for comparing com and corn and soy 
bean silage in a 120-day test. Both lots also received cottonseed meal in 
amounts of 2 lbs. per day, which was gradually increased to 6 lbs. as the test 
progressed. The lot receiving corn silage made average daily gains of 1.99 
lbs. as compared with 2.16 lbs. by the lot receiving corn and soy bean silage. 
The latter lot also consumed less cottonseed meal and less silage in making 
the greater gains, but the former lot was a little better finished. 

Velvet hean-and-pod meal, cottonseed meal, and varying proportions of corn 
and velvet hean-and-pod meal for fattening steers. — Five lots of 8 steers each 
averaging about 1,000 lbs. in weight were selected for this test, which was 
conducted over a period of 140 days in 1917-18. All the lots received com 
silage ad libitum and in addition lot 1 received cottonseed meal in increasing 
amounts of from 6 to 7 lbs. daily per 1,000 lbs. live weight. Lot 2 received 
from 10 to 14 lbs. of velvet bean-and-fiod meal, while lots 3, 4, and 5 received, 
respectively, 2, 4, and 0 lbs. less of the latter feed than lot 2, with the substi- 
tution of 6.25 lbs. of broken ear com for each 2 lbs. of velvet bean-and-pod 
meal replaced. The average daily gains of the lots 1 to 5 were, respectively, 
1.90, 1.59, 1.62, 2.15, and 2.09 lbs. The amounts of silage consumed per steer 
were much reduced as the ear com consumption increased, the average daily 
consumption of silage for lot 2 without corn being 72.03 lbs., but only 29.67 lbs. 
for lot 5, which received the maximum amount of com. 

The calculated profits over feed costs and the costs of the steers for the 
respective lots 1 to 6 were $66.08, $46.26, $47.03, $49.70, and $43.42. Hogs 
following the steers In lots 2, 3, 4, and 5 also made good gains from the feed 
recovered. 

Com, sorghum, and sunflower silages. — The results of this experiment, con- 
ducted in 1921, were previously noted (F. S. B., 49, p. 465). 

Afiicander cattle, T. Q. W. Retnecks (Union So. Africa Dept. Agr. Jour., 
8 (1924), ^9. 6, pp. $S2-^9S, figs. 6). — ^This is a description of the characteristics 
and uses of Africander cattle. 

Second report on sheep breeding (BrU. Research Assoc. Woollen and 
Worsted Indus. Fuh, 29 (1924), PP- 12).— This Is a contlnuatton of the report 
of the Joint committee consisting of representatives of the British Research 
Association for Wo<dlen and Worsted Industries; the Universities of Leeds, 
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Edinburgh, and North Wales; the University Oollege, Beading; Armstrong 
College, Newcastle; sheep breeders; and the Boards of Agriculture of 
England, Scotland, and Ireland (E. S. R., 48, p. 169). 

Plans for the Improvement of wool characters of Welsh sheep by selection 
are outlined. Southdown>Welsh crosses have been made to throw some light 
on the inheritance of fleece characters. The crosses of Scottish Blackface 
ewes with Southdown rams have produced 50 Fa individuals of which the fleeces 
were generally intermediate between the two types. A microscopical study of 
the Blackface fleece has revealed three types of fibers, one having the character 
of a typical hair at its inner end, with characters of wool at the tip and an 
intermediate structure between. A second type is like wool at the tip and 
like the middle portion of the first fiber at its inner end. The third type has 
the characteristics of wool from root to tip. Two types of hair have also been 
observed in wild sheep, Ovia ammon poM, i. e., hair and wool, but 0. vignei and 
0. muBimon had a few fibers of an intermediate type. 

In another study of the types of fibers in the Blackface sheep, three types 
were designated as kemp, hair, and wool. The report further states that 
breeding work is being started with Peruvian Merinos. 

Sheep feeding. — ^Xll, Fattening western lambs, 1923^1024, J. H. 
Skinner and F. G. King (Indicma 8ta, BuL 282 (2924), pp. 12). — ^This Is a 
more detailed account of the lamb fattening experiments previously noted 
(E, S'. R., 51, p. 870). The following rations were fed to the different lots 
during the 80-day experiment; Lot 1 shelled corn, soy bean oil meal, corn 
silage, and clover hay; lot 2 shelled corn, whole soy bean.s, corn silage, and 
clover hay ; lot 3 shelled corn, whole soy beans, mineral mixture, corn silage, 
and clover hay; lot 4 shelled corn (self-fed), cottonseed meal, cpm silage, and 
clover hay; lot 5 shelled corn (self-fed), cottonseed meal (self-fed), corn 
silage, and clover hay; lot 6 ear corn, cottonseed meal, com silage, and 
clover hay ; lot 7 shelled corn, cottonseed meal, corn silage, and clover hay ; 
and lot 8 shelled corn, cottonseed meal, corn silage, and soy bean hay. A 
summary of the results is tabulated below ; 

Summary of 1928-24 lamb feeding trials at the Indiana Station 


Lot 

Average 

weight 

Average 

d^y 

gain 

Feed consumed per pound of 

Selling 

Estimated 
profit 
per lamb 

Conoen- 

trates 

Silage 

Hay 

price per 
100 lbs. 

1 

Lbs. 

68.4 

X6f. 

am 

Lba. 

4.20 

Lh$. 

8.72 

Lbt. 

$12.70 

$-0.15 


6ai 

.312 

4.06 


5.12 

12.80 

.02 

8 

66.1 

.291 

4.86 

a87 

6.45 

12.56 

-.46 

4 

68.4 


4.57 

8.16 

8.88 

12.80 

.31 


68.2 

! .836 

4.83 

3.29 

8.94 

12.70 

.05 


68.2 

.829 

4.64 

a62 

5.06 

12.80 

.16 


68.2 

.281 

4.51 


5.72 

12.65 

-.42 


68.2 

.293 

4.84 

a86 

5.65 

12.80 

.12 


Forage crops for lambs, J. W, Wilson and A. H. Kuhlmxn (South Dakota 
Sta. Buh 207 (1924)$ PP* 881S78 ), — A summary of the results of two years* 
tests in comparing the gains made by lambs on different forage* crops is given 
ta the table below. The lambs were allowed 80 days pasturage on each 
crop, 12 lambs per acre being used in 1922 and 15 or 16 in 1928. 
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Bummary of the comparUon of forage crops 


Forage crop 

Average 
initial 
weight of 

Average 
gain per 
head 

Forage crop 

Average 

mm 

weight of 
lambs 

Average 

»fnp« 

bead 

1022 

1028 

1022 

1023 

1022 

1023 

1022 

1028 

Oorn 

Lbf. 

61 

66 

fiO 

Lbs, 

62 

62 

61 

Lbs. 

16 

16 

16 

Lbs. 

13 
16 

14 

Sorghum.. 

Lbs. 

64 

73 

64 

Lbs. 

62 

62 

62 

Lbs. 

14 

6 

10 

Lbs. 

13 

10 

8 

Com and rape I 

Com and aoy beans 

Su<um grass 

Rape 


Fattening and nutritional investigations with wether lambs in compar- 
ing urea with peanut cake [trans, title], W. Voltz, H. Jantzon, and E. 
llEiscH {Landw. Jahrh., 59 (1924), No, S, pp, S21S40 )» — The results of a 174- 
day lamb fattening test are reported from the University of Konigsberg. The 
experimental animals consisted of two groups of 5 each and one group of 4 
Oxford X Hampshire lambs of about 6 months of age, weighing approximately 
S2.5 kg. The average basal rations fed to all lots consisted of 0.52 kg. of hay, 
4.51 kg. of fodder beets and a few potatoes, and a salt mixture. Group 1 
received the basal ration only, whereas an average of 19 gm. of urea was given 
to group 2 per head daily, and group 3 received 145 gm. of peanut cake per 
head daily. 

The composition and digestibility of the feeds used in the experiments were 
determined with 2 wethers. Based on these results, the digestible nutrients 
consumed by each lot of the fattening lambs were determined and tabulated 
in detail, as well as the slaughter records of the lambs. During the entire test 
the average gains made per lamb in groups 1, 2, and 3 were, respectively, 21.59, 
22.11, and 27.87 kg. It was calculated that in making these gains group 1 
required 0.66 kg. of digestible protein and 4.6 kg, of starch equivalent per 
kilogram of gain, whereas group 2 required 0.94 kg. of digestible protein and 
4.72 kg. of starch equivalent, and group 3 required 0.81 kg. of digestible protein 
and 4.25 kg. of starch equivalent per kilogram of gain. The dressing percent- 
ages of the three lots were, respectively, 51.3, 53, and 54.7 per cent. 

Potatoes as a feed for fattening pigs, J. W. Wilson and A. H. Kuhlman 
(South Dakota Sta, Bui 209 (1924), PP- 693--710, figs. 2).— The results are 
reported of four tests of the feeding value of raw and cooked potatoes as 
supplements to a ration of corn and tankage. The gains made by pigs on these 
rations are compared in each experiment with the gains made by another lot 
receiving corn and tankage either self-fed or hand-fed. The results of the 
four tests are summarized in the table following. 
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Experiment 
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Num- 
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ot 
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Lra|cth 
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7 

80 
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7 
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7 

86 
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4 

7 

66 
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5 

8 

66 

86 
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mffiggipid 


6 

8 

66 

86 

.87 
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28.6 

ska 

mHBBH 


7 

8 

66 

86 

.45 


66.4 

^ 

086.1 

8. 

8 

0 

40 

161 

Lll 


26.0 




0 

0 

40 

160 

1.10 

86X0 

26.8 

067.2 


4 

10 

5 

80 

78 

1-47 

878.7 

48.2 




11 

8 

no 

72 

Lie 

mo 

>26.2 

6001 



i The tankage was fed during the first 70 days, while an average of 24.4 lbs. of a tankage, oil meal, idfalfa 
hay mixtnre was fed per 100 Ibe. during the last 40 days. 


The results indicated that cooked potatoes were palatable, and pigs receiving 
them made satisfactory gains. In three of the trials an average of 839 lbs. 
of cooked potatoes replaced 100 lbs. of shelled corn. On the other hand, raw 
potatoes were unpalatable, and it was difiSicult to get pigs to consume them in 
sufficient quantities. One gUt in lot 11 receiving cooked potatoes and a limited 
yellow corn ration developed symptoms of rickets, as did others in this lot 
until they were exposed to sunlight and furnished a supplement containing 
tankage, oil meal, and chopped alfalfa hay. 

Analyses are reported of the raw and cooked potatoes. 

Pigs and their management, H. W. Potts {Hydney^ AubU: Angus d Robert- 
son^ Ltd,, 19BS, in ed„ rev, and enl,, pp. pis* S2, figs. 2S). — ^Thls book 

deals with the breeds of swine, care, management, feeding, breeding, and 
diseases, as well as chapters on slaughtering and bacon curing. 

Contribution toward the correlation between speed and massiveness of 
the horses [trans. title], R. Pbawochekski {Hoez, NauU Rolnicz., It {1924)t 
No, 1, pp, i-id).— The English abstract of this article states that the author 
has made a study of the relationship between the track records and the index 
of capacity (relation of the weight of the horse to its height at withers, in 437 
trotters. The correlation coefficient between these characters was 0.225±0.03. 
Based on these results and on results showing the locality of Russia in which 
the horses were raised, the author is inclined to think that the diminution in 
the sise of race horses has not been brought about by selection for racing 
capacity but rather by the effects of environment The heaviest trotters and 
the fastest ones were bred in the southeastern part of Russia which, it is 
stated, is noted for its dry climate and black limy soil 

The variability in weight of lieghorn chickens at hatching, tliirty«ftve 
days, and maturity, H. B. Latihes (Amer, Not.^ (1934), No. 656, pp. 373-* 
333).— The results of a statistical study dealing with the variability And rela- 
tionship of the weights of Single Ck)mb White Leghorn chidm at hatching, 
35 days of age, and when the pullets laid their first eggs are reported from 
the University of Nebraska. Based on the coefficients of variability obtained 
for the weights of the two sexes at the different periods, it is shown that the 
variability is greatest for the B5-day weight when the dii<ks were 
most ra^d growth. 

The following coefficient correlations were calculated: Ha fyMiig weltfit and 
35-day weight of males 0.22a2:i:0.<)259, hatching weight and 35*day weight of 
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females 0.1042±0«0844» 85-day weight and maturity weight of females 
0.0081±:0.0486, and 85-day weight and age at maturity of females — 0.2672±: 
0.0407. The author concludes that these results indicate little relationship be- 
tween the hatching weight and the 35-day weight and between the latter and 
the weight at maturity. There was* however, a slight Indication that the 
heavier fowls at 35 days of age would lay earlier. 

The nutritional requirements of baby chicks. — The chicks* re- 
quirement for vitamin A, E. B. Hast, H. Stebnbock, and S. liEPKOvsKT 
{Jour, Biol, Chem,, 60 (10S4), No, 8 , pp, S41-J164, figs, 9), — In continuing this 
series (E. S. It., 50, p. 780), the results of several experiments are cited which 
indicate that chicks need vitamin A for normal growth and nutrition. These 
results corroborate those of Emmett and Peacock (E. S. R., 50, p. 878), but 
are contrary to the conclusions of Suglura and Benedict (E. S. B., 49, p. 180). 
In the early experiments it was found that normal growth followed the addi- 
tion of 6 per cent of saponified cod Uver oil to a basal synthetic ration, but 
little growth and early death occurred on the basal ration with or without 
radiation or the addition of 5 per cent of straight cod liver oil. 

In further tests to eliminate the effect of the antirachitic vitamin, chidm 
received a basal synthetic ration with and without 1.5 per cent of clover dried 
in the dark, or radiation, or both. Growth was very successful when both the 
clover and radiation were supplied, but the effects of poor nutrition were very 
evident on the other rations and early death resulted. 

In another test, lots of birds were fed in sunlight on a ration of com 97, 
calcium carbonate 2, and sodium chloride 1 per cent, with skim milk ad 
libitum. Yellow corn was used for one lot and white corn for the other. The 
lot receiving white corn grew well for a time, but in less than 14 weeks the 
weights began to decline, with death following. The birds re<^vlng yellow 
com grew normally to maturity. The authors thus feel that the necessity 
of vitamin A for normal growth and nutrition in chicks has been demon- 
strated. 

Breeding for increased egg production, P. G. Kiusy {Indiana Sta, Circ. 
119 {19^4) f PP- fi09, 11), — ^A popular discussion is given of the approved 
methods for producing pedigreed chicks and the general improvement of the 
egg production from the flock. 

A statistical study of egg production in four breeds of the domestic 
fowl. — ^Part 111, Egg production of Plymouth Rocks, L. C. Dunn (Con- 
necticut Btorrs Sta, Bui, 12B {1924), pp. 2U-211, figs, d).— -This is the third 
part of tile series of studies previously noted (E. S. R., 51, p. 874), and deals 
with the statistical analysis of the egg records of 655 Barred Plymouth Rock 
pullets completing a year's production in the nine international egg-laying 
contests held at Storrs from 1911 to 1919, with additional unanaiyzed data on 
the 410 White Plymouth Rocks, 95 Buff Plymouth Rocks, and the 80 Columbian 
Plymouth Rocks entered in these contests. 

The Barred Plymouth Rocks showed considerable variability In egg produc- 
tion, as did the Wyandottes and Rhode Island Reds previously analjrzed. The 
annual production of individuals ranged from 1 to 282, averaging 168.05dbl.16 
eggs. The averSige egg production undoubtedly increased considerably from 
year to year over the nine-year period, the exact amount depending upon the 
desirability of eliminating the results tor years when environmental conditions 
were unfavorable, 8.8 eggs per year being the calculated increase when all the 
data were used. The monthly records for all years combined show gradual 
increases from November to February, with a high peak in March, April, and 
May, and fall to a lower level in July and August, with a sudden drop in 
October, 



174 


BXF&BIMENI? STATlOia^ ItSOOBD 


iVdL 62 


The average annual egg production of the Whiter Biiff, and Columbian va*> 
rieties of the Plymouth Bock was found to decrease slightly during the period 
of years studied. 

Rules and regulations for the Utah Intermountain Bgg^Xiaying Contest, 
B. Au>m (Utah Sta, Oirc. SB {1SB4), PP- This consists of the rules for, and 
Information concerning, the egg-la 3 dng contest which is being conducted at 
the State agricultural college farm. 

DAIBT FABHIirO-*BAniYnrO 

The principles of dairying. — ^Testing and manufactures, H. F. Judkins 
(New York: John Wiley d Sone, Inc,; London: Chapman d Ball,* Ltd., 19B4f 
pp. XVn-i‘279, figs, 7J).— This book deals with the physiology of milk secretion, 
testing, and factors affecting the composition of milk, the production of market 
milk and cream, and the manufacture of butter, cheese, ice cream, and mis- 
cellaneous dairy products. 

A comparison of early, medium, and late maturing varieties of silage 
corn for milk production, G. 0. White, L. M. Chapman, W. L. Slate, jb., 
and B. A. Bbown (Connecticut Storrs 8ta. Bui, 121 (1924), pp, 17S-211, figs. 
5 ). — A more complete report of the experiments previously noted (E. S. R., 50, 
p. 474) is given, and in addition the results of a third similar trial conducted 
in 1922-23. 

The composite results of the three years' work are similar to those derived 
from the first two years' experiments. The silage yields per acre were largest 
for late maturing and smallest for early maturing, with medium maturing corn 
giving intermediate yields. The amounts of additional grain required for milk 
production were greatest when late maturing silage was fed and least with 
early maturing silage, due to tlie larger amounts of grain In the silage. 

The most economical type of corn to gi'ow for silage on an individual farm 
will depend on vaiious conditions, such as the availability of additional grain 
and roughage and other factors. 

Judging cattle, G. Pusch, rev. by H. Attingbr (Die BeurteUung des Rindes, 
Berlin: Paul Parey, 192S, S ed., rev. and enl,, pp, xn+401, pi, 1, figs. S89 ). — 
This book deals with the principles of Judging cattle, based on their breeding, 
body form, and production. Many illustrations both of defective and desirable 
characters are included. 

Some results of dairy improvement associations, Q. W. Taxlbt, jb. 
(N, Y, Agr. Col, (Cornell) Ext. Bid. 8S (1924), pp. 19, figs, ii).— This is a 
popular bulletin dealing mainly with the accomiplishments and facts demon- 
strated by cow testing associations in New York State. 

Relation of milk production to the twinning tendency, G. A. HxmT 
(Jour, Dairy Bci,, 7 (1924), No. S, pp. 262-266), — ^A study at the N^raska Ex- 
periment Station has shown that 65.7 per cent of the 165 dams of or 
female and male twins listed in volume 35 of the Holstein-Friesian Herdbook 
have made Advanced Registry records, and 45.S per cent of the 102 dams of 
female twins listed in volume 40 of the Herdbook have made A. B. O. records, 
as compared with a total of 20.4 per cent of all females registered in these , 
voinmes which have made records. 

Based on breeders’ estimates of the percentage of registered females not 
producing young, which varied from 2 to 12 per cent, the author corrected the 
percentage of females making records by the mAvitniini estimate of 12 per cent 
to make ^82.4 p^ cent. Other evidence In favor of a relationship between 
twinning and hi;8h noilk production deals with the freguant oocurrehee of cen^ 
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tiiry sirefl In twlnn’ pedigrees and the milk and fat prodnetion records of cer- 
tain twin cows. 

The effect of an incomplete removal of milk from the ndder on the 
quantity and composition of the milk produced daring the immediate 
subsequent milkings, F. A. Davidson {Jour, Dairy 8oi,, 7 {19B4), No, d, pp. 
267-^9St fiffB, 16 ), — preliminary investigation at the Illinois EhcpeHment Sta- 
tion showed that returning a small portion (0.66 lb.) of the milk to one 
quarter of the udder markedly decreased the lactose percentage and increased 
the fat and the protein and ash content of the milk produced during the 
immediate subsequent milkings. 

For further study of the effect of leaving milk in the udder, tests were con- 
ducted over a period of 4 months with 12 cows. In the first two trials of 19 
and 17 milkings each, the 4 and 3 cows used, respectively, were milked twice 
daily and at the fifteenth milking in the first experiment one-fourth of the 
milk, based on the 7 previous corresponding milkings, was left in the udder. 
At the thirteenth milking of the second trial one-half of the milk was left in 
the udder. 

A series of eight trials involving the use of 1 cow each milked four times 
daily was also carrietl on. There were 17 milkings each In these tests and one- 
half of the milk was left in the udder at the ninth milking. The analyses of 
the milk produced at each milking by each animal are reported in the form of 
tables and curves. 

The changes in the composition of the milk produced by leaving a portion of 
the milk In the udder were not great in most cases, but their magnitude was 
apparently Influenced by the relative amount of milk left in the udder and the 
length of time to the succeeding milking. Increases in both amount and time 
tended to increase the resulting changes in the composition. Among the 
author*s conclusions from this study were the following: 

The average yield of milk and fat and the average percentage of fat in the 
milk tends to Increase for the two days following an incomplete milking. 
The average percentage of lactose in the milk tends to decrease for the two 
days following an incomplete milking. The average percentage of protein 
plus ash In the milk is changed only very slightly during the two days follow- 
ing an incomplete milking. . . . The decresise in the i>ercentage of lactose in the 
milk at any milking during the two days subsequent to an incomplete milking 
is not sufflclent to permit the use of a sugar determination as a detective 
measure. Such a decrease, however, may be suflident to justify suspicion.*^ 

The rate of milk secretion as affected by an acciimolation of mUk in 
the mammary gland, A. C. Uagsdalj:, O. W. Tubner, and S. Bbooy {Jour, 
Dairy 8oi,<, 7 (1924) t No. 5, pp. 249-2S4, fiys, 2 ), — ^In this study the average 
amounts of milk produced, the fat, solids content, and specific gravity of the 
milk of 2 Jerseys and 2 Ayrshlres were recorded when the period after the 
preceding milkings varied from 1 to 36 hours. The experimental periods were 
3 days in length, followed by 3 days of normal milking. The total experiment 
covered a period of about 3 months. The larger amounts of milk per unit of 
time were produced when the Interval to the preceding milking was shortest. 
The inoduetion during each hour after the preceding milking was approxi- 
mately 95 cent of that during the preceding hour. 

The cwve illustrating the milk production, with periods of varying lengths 
between uiilkiiigs, had the same shape as the curve representing the rate of 
change of a idiemical reaction when the products formed are not removed. 
This indicates that milk secretion is a Chemical process. Three and four 
miUdnis pelr day increased the total milk production 10 and 16 per cent, re- 
speetiveljr, over two milkings a day* 
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In regard to the effect of the periods between milkings on the composilion of 
the milk. It is stated that the percentage of fat and total solids gradually 
decreases with the lengthening of the Interval between milkings until the 
interval exceeds 14 to 16 hours. When the Interval exceeds this length, the 
fat and solids content increases up to 24 to 26 hours, followed by a gradual 
decline to the thirty-sixth hour. Some evidence indicates that the time of 
feeding also influences the fat content of the milk. 

Unique dietary needs for lactation, H. M. Evans (Sotofioe, BO (1924) t 
i64d, pp. j'ipa. 2). — ^The results are given of on experiment conducted at 

the University of California which indicate the presence in leaves, egg yolk, 
and meat of a substance necessary for maximum milk production in rats. 
The work has been carried on by the use of litters of rats produced Jt)y females 
receiving synthetic diets deficient in vitamin X, it being explained that first 
litters may be produced by rats even with the. deficiency of this reproductive 
vitamin. The size, however, of the rats is only about one half that of rats 
produced on normal diets at weaning time. 

By exchanging about 160 young produced on synthetic diets with an^ equal 
number from mothers receiving a table scrap diet, it has been shown that the 
young produced on the deficient diet have the same capacity to grow when 
suckled by foster mothers receiving a table scrap diet as do young produced by 
mothers on the table scrap diet. It has further been shown that the extraction 
of the fat from the substances containing this dietary factor for lactatiou 
does not reduce the value of the residue as a source of the factor. 

The influence of diet and management of the cow upon the deposition of 
calcium in rats receiving a daily ration of the milk in their diet, M. A. Boas 
and H. Chick {^Biochem, Jour., IS (i924), No. 2, pp. figs. S ), — ^The 

results of a series of tests of the content in the vitamin aiding calcium and 
phosphorus assimilation of a cow receiving different diets and under different 
conditions are reported. In each experiment the calcium and phosphorus 
retention was determined for young rats receiving a basal ration lacking in 
vitamin A and the antirachitic vitamin, but to which 5 gm. daily of a sample 
of the milk to be tested were added. The milk, as drawn from the cow, was 
put in sterile bottles and the air displaced with carbon dioxide, after which 
it was pasteurized and kept in a refrigerator. 

The milk used in the first experiment was collected about 6 months after 
the cow had been placed in a dark stall and was furnished with a ration con- 
sisting of dry feeds. The milk used in the second experiment was collected 
2 months after the cow had been receiving a ration of fresh meadow grass 
and clover, the cow still being kept in the dark stall. The sample used for tlie 
third experiment was collected after the cow had been on grass pasture 
for 11 weeks. 

The calcium retention of the rats was distinctly less diurlng the first two 
eiperiments than for the control rats receiving a similar ration except that 
dried milk plus a small amount of cod liver oil was added to the ration 
instead of the ft esh milk. The phosphorus retention was also reduced in these 
experiments. The amount of calcium retention was calculated at 24 per cent 
lower in the first experiment and 40 and 20 per cent lower in males and 
females, respectively, in the second experiment The idioiq^oras retention was 
11 per cent lower in the first experiinent and 19 and 7 per cent lowmr for males 
and females, respectively, in the second experiment than for the controls^ 

In the third experiment, whmi ihe milk fed was prpduded hy the cow on 
a siiiihy pasture, the caldum retention of the rats was equal to that of die 
eoiitrols, hut the phosphorus retmtion was 15 per cent less wfth females thongti 
aqual with malea In the first two expmiments tim ratio of lha odoiani to 
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phosphorttB retained was found to decrease steadily during the early weeks 
of life, whereas a steady increase is normally observed. 

On the eoagulation of milk by rennin, K. F. Bostbom (fifoc. ExpU Biol, and 
Med. Proo., 2t Eo. 6, pp. SOI, $02). — In a study from the department of 

physiology, New York University and Bellevue Hospital Medical College, it 
has been found that the coagulation of milk by rennin is not a true precipita- 
tion reaction, since concentrated and dilute solutions of CaCh, MgSO«, and 
NaCl do not have the same action in making milk coagulate. 

The author concludes that these salts are dependent for operation on the 
extent to which they increase or decrease the surface charges of the colloids. 
Calcium caseinate has its Isoelectric point at pH 10.53, and if a calcium com- 
pound is to assist in the clotting of milk, the milk must not be more alkaline. 
In a test of the first stage of clotting undisturbed by alkalis, in which the 
rennin was added after the calcium had been precipitated, it was found that 
the last stage of clotting would not occur unless the acidity of the milk was 
greater than pH 10. The first stage of clotting, i. e., the enzyme activity, 
did not take place when the milk was more alkaline than pH 6.9. This was 
also demonstrated to be due to other causes than the destruction of the 
enzyme. 

The history of dairy bacteriology, C. C. Walts {Creamery and Milk Plant 
Mo., IS (1924), No. 6, pp. 57-dd). — ^This paper consists of a brief review of the 
history of dairy bacteriology, beginning with the discovery of bacteria by A. 
Van lx>euwenhock. 

A critical investigation into the thermal death-point of the tubercle 
bacillus in milk, with special reference to its application to pracd^cal 
pasteurization, P. W. O. Bbown {Laneet [London), 192S, 11, No. 7, pp. 3J7- 
$21). — ^Tbe results of experiments dealing with the tliermal death point of 15 
strains of bovine tuberculosis and 10 strains of human tuberculosis are re- 
ported from the University of Aberdeen. It was found that though some 
variation in the resistance apparently existed between the different strains, 
all were either destroyed or sufliciently attenuated to be harmless by a tem- 
perature of 60® 0. (140® P.) for 20 minutes or 70® for 5 minutes. The 
former temperature, however, is recommended because it produces the least 
changes chemically in the milk. 

Observations on butter from buffalo milk [trans. title], M. Degli Atti 
(Ann. R. Bcuola Super. Agr. Portici, 2. scr., 18 (1923), [Art. 11), pp. 7). — The 
chemical analysis and quality of butter made from buffalo milk were com- 
pared with that made from cow's milk, and it was found that the latter was 
a slightly superior product 

Gouda or sweet-milk cheese-making, T. Hamilton (Rhodeeia Agr. Jour., 
21 (1924), No. $, pp. 209^6, pU. 2, fig. 1). — ^The making of Gouda cheese is 
described. 

Tenth annual report of the creamery license division for the year end- 
ing March 81, 1924, W. G. Goss (Indiana Sta. Circ. 118 (1924), pp. 16, 
Itge. 2). — This is similar to the ninth report (E. S. R., 49, p. 878). 

YETEBIHAEY IIXDIOINE 

Report of the proceedings of the Fifth Pan-African Veterinary Con- 
ference (Nairohi: Qovt, 1924, pp> 12)+128+1I, pis. 5). — ^The details of this 
conference, which was held at Nairobi, Kenya Ck>lony, in April, 1923, are re- 
ported under the headings of 16 specific animal diseases (pp. 4r-98), patho- 
logical researdti (vp. 99-102), disease control (pp. 102-106), etc. 

Btgest of comments on the Pharmacopoeia of the United States of 
Amerlcu said on the National Formulary, A. G. DuMxas (17. 8. Pub. ffeaUh 
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8erv^ Mpff. Lah, Bui 1S7 (mi), pp. X/X+m).*— This coatiiiues for 1021 the 
series previously noted <B. S. B,, p. 460). 

Toxicology or the effects of poism&s, F. P. Undisihiix (Philadelphia: P, 
Blakiston^s Son d Oo., mi, pp. ZX+292).— The first chapter of this reference 
book on the effects of i>oi8ons deals with the general principles of toxicology and 
the succeeding chapters with inorganic iwlsons, poisonous gases, metallic poisons, 
alkaloidal poisons, and miscellaneous organic poisons. The discussion of each 
poison includes the properties of the substance, symptoms and poisonous 
action, the fatal dose and time, post-mortem appearances, and treatment. 

Cockleburs (species of Xanthium) as poisonous plants, O. D. Mabsh, 
G. C. Boe, and A, B. Clawson (U. 8. Dept. Apr. Bui mi il92i), pp. B4, 
pis. 4 ). — ^The great importance of the question of the poisonous proi)ertles of 
cockleburs to stock raisers led to the experimental study here reported. A 
historical summary, first presented, is followed by a discussion of the cocklebur 
plant and a report of experimental work, the details of which are presented In 
tabular, form. 

The feeding experiments have shown conclusively that cocklebur pl^ts are 
poisonous to swine, cattle, sheep, and chickens. While the burs may produce 
some mechanical injury and the seeds are very poisonous, stock poisoning is 
caused by feeding on the young plant before the development of the leaves. 
The toxic dosage has been worked out, together with the symptoms and lesions 
produced by the plant. It has been shown that beneficial remedial effects may 
be produced by the use of milk, oils, or fats. The bulletin includes a list of 47 
references to the literature. 

Note on the composition of various samples of arsenfte of soda, J. P. 
VAN Zyl (Union 8o. Africa Dept. Apr., Hpts. Dir. Vet Ed. and Research, 9^10 
(1923), pp. 775--780). — ^The examination of 27 samples of sodium arsenite usetl 
for cattle dips has led to the conclusion that the most satisfactory samples 
should give at least 78 per cent AsaCh and 14 per cent NasO on analysis after 
boiling the coarsely powdered sample with four times Its weight of water for 
two minutes. A warning is given against the practice of adding the sodium 
arsenite directly to the tank or of not getting it completely into solution before 
placing it in the tank. 

Oxidation in arsenical dipping tanks, J. V. van Zyl (Union 8o. Africa 
Dept. Apr., Rpta. Dir, Vet. Ed. and Research, 9-^10 (1923), pp. 797^06, figs. 
11 ). — ^The analysis for arsenite and total arsenic of over 200 field samples of 
dipwashes from various sections of the Union of South Africa has led to the 
conclusion that arsenite dips containing phenols tend to oxidize more rapidly 
than those containing little or none of these substances. This Is explained on 
the ground that under field conditions the concentration of the phenolic Bub> 
stances becomes adjusted more or less to the point of checking the develop- 
ment of the reducing organisms but not completely checking the oxidizing 
organisms. A few instances of purely chemical oxidation in the dips are 
recorded, but chemical oxidation is considered to be a less important factor 
than bacterial oxidation. 

Attention is called to the necessity in the collection of samples of a thorough 
mixing of the solution. This is thought to be accomplished most readily by 
taking the samples immediately afti&r several animals have been dipped. 

Organic substances, sera, and vaccines in physiological tiierapeuttcs, 
iX W. O. Jones (London: WilUam Meinemann, 1924, PP- F///-fAPd).— This 
practical treatise on organotherapy end vaccine and serum therapy, while con* 
eenied chlefiy with human medidiie, contains much of value to the veterinarian 
in of the general principles involved. 
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Immoiialogic ftlgnificance of vitamins. — Influence of lack of vitamin 
O on resistance of the guinea-pig to bacterial infection, on produetiou of 
speciflc agglutinins, and on opsonic activity, O. H. Werkman, V. B. Nel- 
son, and B. I. Fxjlmeb {Jour. Infect. Diseasei^ Si {192i), No. 5, pp. H't^iSS). — 
In this continnation of the investigation previously noted (B. S. B., 49, p. 
279), the influence of lack of vitamin O on resistance to bacterial infection 
was tested in a manner similar to that described in a previous paper for 
vitamins A and B. 

Healthy guinea pigs and others which had been on a scorbutic diet for 
from 6 to 6 weeks and were in a condition of acute scurvy were Injected 
intraperitoneally with varying doses of virulent strains of pneumococci and 
anthrax bacilli, and comparisons were made of the number of deaths and 
curvival periods of the scorbutic and control animals. The summarized re- 
sults of four final series, two with pneumococcus and two with Bacillus 
anthracis, showed a mortality of 85 per cent among 34 scorbutic and of 74 
per cent among 43 control animals. The average length of time before death 
was 2.4^layB for the scorbutic and 3.6 for the controls. 

A study of the agglutinin production and phagocytic activity of the blood 
show^ed no difTereiicc in the scorbutic animals as compared with the controls. 

The authors conclude tliat there Is a definite though not a marked decrease 
in resistance to infection in guinea pigs suffering from lack of vitamin C, and 
suggest that this Is due chiefly to lowered body temperature. 

The discovery of the casual organism of foot-and-mouth disease [trans. 
title], [P.] Froscu and H. Dahmkn {Berlin. Tierdrztl. Wchnschr., 40 (7524), 
Nos. 15, pp. 185-187; 21, pp. 27S-275; abs. in Jour. Compar. Path, and Thcr., 
S7 {1924), No. 2, pp. 1S4-1S0). — ^This is an account of investigations conducted 
by the authors and terminating in tlie discovery of the causal organism of 
foot-and-mouth disease, which w'as presented at a meeting of the Berlin 
Microbiological Society, held on April 7, 1924, and the discussion which fol- 
lowed at a meeting on May 19. The cultivation of the organism is dealt with 
by Bahmen and its morphology by Frosch. 

The work was commenced in April, 1923, with a strain from the Island 
of Rioms, and up to November, 1923, Dahmen had succeeded in cultivating 
the virus on a solid culture medium through the thirteenth generation and 
in producing the disease in guinea pigs with It. In January, 1924, another 
strain of the virus was obtained from the Institute of Infectious Diseases 
which was carried through 7 generations, while the first strain had passed 
through 25 generations. The disease was produced in guinea pigs on March 
17 with the twenty-third generation of the first strain and the fifth genera- 
tion of the second strain. The solid culture medium used is composed of 3 
per cent agar prepared with Martin’s broth to which an equal amount of serum 
is added* By use of the ultraphotomicrographic apparatus, photographs were 
taken of the organism. Colonies grown upon solid media reach a size of 7 
to 8 M, though not Infrequently they are but half this size. With the ultra- 
microscope the colonies are seen to be composed of minute rods, a little longer 
than wide, the smallest of which measures less than 0.1 g. The new genus 
Loeffleria is erected for the organism, to which the name L. nevermanni is 
given. To date Bahmen has cultivated 0 strains from guinea pigs, 2 from 
cattle, and 2 from xdgs. In an appended note Bahmen states that with the 
sixth generation of a culture on the solid medium, a cow was infected through 
scarification of the buccal membrane on March 28* On April 4 the disease 
was produced in a second cow through the saliva of the first animal. 

The vlrtts uf foob-aad-xuouth disease {Lancet [Z^oadon], 1924, I, No. 2$, 
pp. ISBP^lSSl ), — This is a report of a lecture and demonstration given at 
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Utredtit on J^ime 16 by P. Frosob and H. Dabmen, in response to an inritation 
from tbe Dntdh Government. It deals with tbe methods of nltramicro- 
photography, cultivation, etc., as given in the paper above noted. It is pointed 
out that, after having succeeded in cultivating the agent on solid and llQUld 
media under similar growing conditions, the authors were able to Infect experi- 
mental animals with the fifth, thirteenth, and twenty-third subcultures. 

The formation of antibodies following injections of malleln in the mnle 
[trans. title], Bbocq-Roussbit, Fobgbot, and A. Uebain {Awn, Inst, Fatieur, 
88 (1924) t No* 5, pp. 420-^426). — It Is reported that an intradermal injection of 
0.1 cc. of mallein of one-fourth strength or 2.5 cc. of one-tenth strength causes 
the appearance in the mule of a specific sensibilisin or allergin. This appears 
on the fifth to seventh day after the first injection of mallein, but after"" several 
injections can be detected on the third or fourth day. The antibodies formed 
in the organism reach high values. The time required for the disappearance 
of these antibodies is variable, oscillating between 37 and 118 days. 

It is concluded that if the mallein test is to be associated with the comple- 
ment deviation test in the diagnosis of glanders In mules the blood should be 
taken before malleination or before the fifth day after the first malleination, 
or the third day after several injections of mallein. 

Attempts at vaccination against tuberculosis by ingestion in small 
laboratory animals [trans, title], A. Calmette, A. Boqtjet, and L. NkOKB (Ann, 
Inst, Pasteur, 88 (1924), No, 5, pp. 899-404). — Experiments are reported which 
Indicate that a considerable degree of protection against artificial infection 
with bovine tuberculosis by the same route can be conferred on young rabbits 
and guinea pigs by the repeated ingestion at 24-hour intervals of from 10 to 20 
mg. of bile-treated bacilli (B. O. G.). 

Studies in tuberculosis immunity. — ^I, Diagnostic and sensitizing prop- 
erties of some new derivatives of tuberculin, F. Ebeeson {8oc, Expt. Biol, 
and Med., 21 (1924), No. 8, pp. 5S9~54S). — A brief report is given of a prelimi- 
nary study of the sensitizing properties of three derivatives of Old Tuberculin, 
the preparation of which is to be described in a later [laper. These derivatives, 
which include an acetyl, a benzoyl, and an alcohol-soluble, ether-precipitable 
substance called ether-insoluble X, have been compared with untreated tubercu- 
lin in the reactions obtained by Intracutaneous injections of guinea pigs at a 
stated time after Inoculation with human and bovine strains of tubercle bacilli. 

The derivatives proved to be fully potent, giving reactions in all cases where 
Old Tuberculin reacted, and in addition giving reactions in animals infected 
with bovine tuberculosis and reactions in the very early stages when tuber- 
culin failed to produce a response. Of the three the ether-insoluble X proved 
the most potent preparation. 

The transmission and treatment of infections ophthalmia of cattle, 
F, S. Jones and R. B, Little (Jour, Expt, Med,, 89 (1924) t No, 6, pp, 808-810), — 
This is a report of further investigations of an acute inflammation of the eye 
of dairy cows, previously reported upon (B. 8. B., 50, p. 184). 

Transmission experiments show that the bacterium will not remain viable 
for even a few minutes in the digestive tract of the house' fly. Its life on the 
external surfaces of the fly is extremely short and in the authors* observa- 
tions. has not exceeded three hours, which strengthens the opinion that in the 
main the infection is not dust borne, since the bacterium soon dies when not 
in contact with the eye. It was found that the organism can exist in the eye 
ihroughout the winter, and with warm weather flies may transmit It to other 
susceptible individuals and thus the nucleus of an epidemic be established. 
Tie Inflammation is said to subside readily when treated with 1-40 sine sul- 
phate eolittloii. 
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The snsceptiblltty of calves to contagious abortion when fed on milk 
from infected cows, J. Qitinlan (Union So, Africa Dept. Agr., Bpta, Dir, Vet. 
Bd. and Beeearch, 9^10 (1923), pp. 557-600). — ^Essentially noted from another 
source (E. S. B., 49, p. 680). 

The question of the etiology of contagions abortion in mares [trans. 
title), B. BomAn (Deut. Tierdrzil. Wchnsohr., 32 (1924), ^o. 37, pp. 546, 547).-- 
The author reports that in a stud In which several abortions had occurred, 
both paratyphoid and colon bacilli were isolated from the aborted fetuses, 
and in some cases both organisms from a single fetus. The examination for 
agglutinins of the blood sera of 56 mares in the stud gave the following results : 

In 20 cases agglutination took place only with the paratyphoid, In 4 only 
with the colon bacilli, In 30 with both organisms, and in 2 no agglutination took 
place. Following the vaccination of the animals with a paratyphoid auto- 
vaccine there were further abortions. In all these cases negative results were 
obtained with the paratyhoid and positive with the colon bacilli. 

Preliminary notes on the life-history of Oesophagostomum Columbia^ 
num, F. Vbglia (Union So. Africa Dept. Agr., Rpts. Dir. Vet. Ed. and Be- 
search, 9-10 (1923), pp. 809-824, pis. 2, figs. 6). — ^It is pointed out that the 
two most serious vermlnoses of sheep In South Africa are those occasioned by 
Haemonchus contortus Gob. and O. columhianum Curt., the life history 
(B. S. R,, 35, p. 678) and chemotherapeutic treatment (E. S. R., 41, p. 873) 
of the former having been previously dealt with. The present paper deals with 
observations of O. columhianum made since 1920. 

The author finds the postembryonlc life of O. columhianum to be divided 
into four larval stages and the adult. The first two larval stages are passed 
ill the open, while the third is commenced In the open and completed In the 
sheep, and the fourth and fifth stages are entirely parasitic. 

“The parasitic life Is passed wholly in the Intestine of the host, and the 
larvae do not undertake migration through other organs. The normal locus 
of encysted larvae is the mucosa of the large intestine, but varying conditions 
of stomach digestion in the lamb may influence the rate of passage along the 
alimentary tract and displace the normal encysting i>oints toward the small 
intestine. In cases of severe infi'ction with mucous diarrhea many of the 
larvae may be passed out in the fluid feces and relatively few left behind. 

“The minimum periods observed for parasitic development in young lambs 
may be provisionally Indicated as follows: Hecond eedysls completed in the 
first day after infection. On the second day the larvae penetrated the mucosa 
of the intestine and proceeded to ency.st. On the fourth day they were gen- 
erally found in lethargus undergoing the third metamorphosis. On the fifth 
day they were found in the active period of the fourth stage and engaged in 
completing the third eedysls. On the sixth day larvae began to emerge from 
the cysts into the lumen of the large colon. By the twenty-sixth day a few 
larvae had already completed the fourth eedysis, and by the thirtieth day most 
of the worms were found in the fifth or adult stage. 

“The larval cyst appears to be tlie typical intestinal lesion necessary and 
sufficient for parasitic development. After emergence of the larva the cystic 
ulcer may cicatrize without leaving macroscopical traces. The caseous and 
calcareous nodules usually noted at post-mortem of infected sheep are* ap- 
parently Incidental sequelae, resulting from traumatic, necrotic, or bacterial 
complications, following original cystic ulceration.*’ 

Fowl cholera, J. J* Biagk (Nao Jersey Stas., Mints to Poultrymen, 12 
(1924), ^9. 12, pp. 4 , 2). — ^A practical summary of information on this 

disease of poultry, probably the greatest in economic importance in New Jersey. 
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Nate on an Eimerla n. sp. found in the faeees of an ^and« M. J. 

Tbitfitt {Jour, Trop, Med, and Hyg, ILondon^, 27 {19^4), No, 16, pp. 22S-^ 
226, pi, 1), — Under the name JB. mnna, the author describes a species new to 
science which was found in the feces of an eland, Orias canna, imported from 
Durban, Natal, into the zoological gardens in London. A list is given of 45 
references to the literature. 

Anthelmintic efficiency of carbon tetrachlorid in the treatment of foxes, 
K. B. Hanson and H. L. Van Volkenbebg {Jour, Agr, Reaearch S,], 28 
(1924), No, 4, pp, 831-^37). — Investigations conducted by the U. S. D. A. Bu* 
reau of Biological Survey indicate that many foxes, both in the wild and on 
ranches, are infested with hookworms, principally Uncinaria stenocephala and 
occasionally Ancplostoma caninum. While many foxes harboring hookworms 
manifest no apparent symptoms of infestation, the observations made indicate 
that heavy infe.stations may be attended with impaired health and may even 
result in death. The finding by Hall that carbon tetrachloride is effective for 
removing hookworms from dogs (E. S. B., 45, p. 286) led to the experiments 
with foxes here reported in detail. 

It was found that carbon tetrachloride in doses of 0.2 cc. or more per kilo- 
gram is very effective in the removal of hookworms and ascarlds from foxes, 
and with a dose of 0.25 cc. or more per kilogram the drug was 100 per cent 
efficient against intestinal flukes. It proved about as effective in soft elastic 
globules as in hard gelatin capsules when feed and water were not given until 
three hours after the treatment. The authors find that, while many foxes will 
tolerate very large doses of carbon tetrachloride, it is not advisable to use 
doses in excess of 0.3 cc. per kilogram, and one-month-old fox pups do not 
tolerate it alone at that strength. Like most anthelmintics, it shoulA be used 
with caution on sick animals. The use of a satisfactory purgative, such as a 
saturated solution of Epsom salts, is advised in conjunction with the admini- 
saturated solution of Epsom salts, is advised in conjunction with the admlnls> 
tration of carbon tetrachloride to foxes. 
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A survey of reclamation {Engin, Newa-Rec. Reprints, 1923, pp. 64, fig9, 9 ), — 
This survey contains articles on Origin, Problems, and Achievements of Federal 
Land Beclamation, by F. H. Newell; The Development of the West Under 
Irrigation, by C. E. Grunsky ; Agriculture on Irrigated Lands, by C. S. Scofield ; 
Twenty Years of Reclamation, by F. H. Newell ; After Beclamation, Organized 
Land Settlement, by G. 0. Kreutzer ; Difficulties and Complaints of the Farmer, 
by H. H. Brook ; Financial Troubles of the Beclamation Farmer and How They 
May Be Believed, by J. T. Whitehead ; Faults of Beclamation Law and Prac- 
tice and Their Remedies, by T. H. Means; and The B^iture of Federal 
Beclamation, by A. T. Smith. These have been reprinted from numbers of the 
Engineering Neuoa-Recfyrd issued during the period from October 25 to Decem- 
ber 20, 1923. 

Development of irrigation projects {V, 8. Senate, 68. Cong,, 1. Seas,, Com. 
Irrig, and Reclam., Hearing on Development of Irrigation Projects Icto.l, 
1924, pp> 11+55), — ^The text of the hearing before the Committee on Irrigation 
and*Beclamation of the U. S. Senate on the development of irrigation projects 
and the deferring of payments of reclamation charges is presented. 

Hydro-electric power in Washington. — Part I, A reoonnalssanoe survey 
C. E. Maonusson {Wash, iState.l VrWv., Engin, Empt. 8ta, Bui, 26 {1924), pp, 
52, pis, 9, figs, 9), — The results of a reconnaissance survey of the hydroelectric 
power of the State of Washington are presented and discussed. 
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The data indicate that the developed bydro^ectrlc power in the State of 
Washington amounts to 454,337 h. p. It is also noted that 94 per cent of the 
^ectrlc power in Washington Is produced by water. 

Electrical service for rural districts as provided by the Hydro-Electric 
Power Oommissiou of Ontario, F. A. Gaby (Engin, Jour. ICanada’l, 7 (1924)* 
No. 7, pp. 45B--472, figs. 19). — description is given of the special* features of the 
application of electrical energy to agricultural areas in the Province of Ontario, 
Canada, under the provisions of the provincial Hydro-Electric Power Com- 
mission. Data on rates, costs of rural distribution lines, and on power required 
for different types of farming and individual operations therein are included. 

The estimation of rates is based upon a rural service classiflcation contain- 
ing eight different classes. These include hamlet service; house lighting 
exclusively and house lighting including power lnstallation.s for miscel- 
laneous small equipment not exceeding 2 h. p. ; light farm service not exceeding 
3 h. p. ; medium single phase farm service up to 5 h. p, ; medium three phase 
farm service up to 6 h. p. ; heavy farm service up to 5 h. p., including an 
electric range, or 10 h. p. without the range; special farm service up to 20 
h. p. ; and syndicate service. Data on the estimated cost of electric power for 
each rural consumer on a 25-cycle system are given which are based on iK)wer 
at 5 cts. per kilowatt hour for the first 14 hours* use i>er month and 2 cts. 
per kilowatt hour for all remaining use. 

The text of the legislation of the Province covering the supplying of electrical 
service to rural consumers is appended. 

The ItfUian hydroelectric industry, L. Dominian {V. S. Dept. Com., Bur. 
Foreign and Dom. Com., Trade Inform. Bui. 238 (1924), pp. 11^^17). — Data on 
the extent of the use of electricity in the varying districts of Italy, together 
with specific information on ' many of the important hydroelectric power 
systems of the country, are presented. It Is stated that Italy now produces 
from 4,000,000,000 to 5,000,000,000 kw. hours of electricity annually, and It is 
estimated that the use of water to generate electric power represents a saving 
of about 3,000,000,000 lire (about $579,000, (XK)) in the Italian trade balance. 

Steel and timber structures, edited by G. A. Hool and W. S. Kinnb {Neiv 
York and London: MeOrgto-HUl Co., Inc., 1924, PP- XVI -4-695, pis. 12, figs. 
539 ). — This book deals with the design and construction of steel and timber 
structures. It contains sections on buildings, roof trusses, short span steel 
bridges, timber bridges and trestles, steel tanks, chimneys, structural steel 
detailing, fabrication of structural steel, steel erection, estimating steel work, 
and materials. 

Cinder block efficiency in pier tests {Concrete [Detroit), 25 {1924)^ ^o. 
1, pp. S5, 36, figs. 3). — Tests of cinder concrete blocks in piers at Columbia 
University are reported. The results showed that the ultimate strength in 
compression of these piers varied from 649 to 719 lbs. per square Inch. 

The results of compression tests on individual blocks similar to those used 
in the experimental piers gave ultimate net strengths varying from 1,305 to 
2,080 lbs. per square inch. The ratios of the compressive strengths of the 
masonry piers to those of the individual blocks based on gross cross sectional 
area varied from 0.547 to 0.758. 

Public Roads, [August-October, 1924] (U. S. Dept. Agr., Public Roads, 
5 (1924}f Nos. 6, pp. 25, figs. SO; 7, pp. 26, figs. 17; 8, pp. 24> figs. 9). — ^These 
numbers of this periodical contain the usual data on road material tests and 
inspection news and status of Federal-aid highway construclicm as of July 
31, August 31, and September 80, 1924, respectively, together with the articles 
following! 
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No» 6. — ^Traffic Control and Safety, by B. W. James; Practical Field Tests 
for Subgrade Soils, by A. C. Rose; The Regulation of Motor Vehicles as Com- 
mon Carriers, by H. R. Trumbower ; Transportation of Hogs by Motor Truck, 
by B. L. Browne ; and Highway Transportation Surveys Under Way in Cook 
County, Illinois, and Maine. 

No, 7 . — Motor Vehicle Fees and Gasoline Taxes, by H. R, Trumbower; 
Impact Tests on Highway Bridges ; The Effect of Haul on the Cost of Barth- 
work, by J. L. Harrison (see p. 185) ; Rhythmic Corrugations in Gravel Roads, 
by G. B. Ladd; Oiled Earth Roads on Long Island, by A. T. Goldbeck; and 
Mid-year Motor Vehicle Registration 15,552,077, by Q. G. Clark. 

No, 8. — ^Reinforcing and the Subgrade as Factors in the Design of Concrete 
Pavements, by J. T. Pauls (see below) ; The Cost of Grading with Fresnoes. 
by J, L. Harrison; Sand-clay and Semi-gravel Roads Studied; and Causes of 
Nonuniformity of Concrete. 

Reinforcing and the snbgrade as factors in the design of concrete pave- 
ments, J. T. Pauls {U, 8, Dept. Agr,, Puhlio Roads, 5 {1924), No. 8, pp, 1-9, 
figs. 5). — ^Two and a half years’ service studies of an experimental road on 
the relation between the cracking of concrete roads and the character of the 
subgrade and steel reinforcing are reported. 

The results showed that subgrade materials with a large percentage of clay 
not only attain a high moisture content during the wet season but also during 
the dry season, and that subgrades having a large percentage of sand do not 
attain a high moisture content but have a high capillarity. Subgrades com- 
posed largely of clay swell and contract as moisture is added or taken away. 
The conclusion Is drawn that subgrades that show as much as a 10 per cent 
change In volume by laboratory tests should be covered with a layei of coarse 
granular material, and a pavement laid on a subgrade of this character should 
have a longitudinal joint at the center. 

It was found that plain concrete slabs will crack transversely because of 
temperature and moisture changes at intervals of from 40 to 60 ft. Smooth 
.subgrade surfaces increase the distances between cracks, but the thickness of 
the concrete does not affect the spacing of the contraction cracks. 

Pavements reinforced longitudinally will develop transverse contraction 
cracks, the number, spacing, and shse of which are controlled by a number 
of factors. If the steel reinforcing is not continuous but is separated by 
joints, it is to be expected that no cracks will form less than 30 ft. from any 
joint, and by a suitable relation of the percentage of steel to the length over 
which the steel is made continuous the distance may be increased to 60 ft 
If the spacing of the joints is less than twice the distance in which a crack 
would form, contraction cracking may be entirely prevented. With a high 
percentage of continuous steel, relatively fine, closely spaced cracks may be 
looked for; with a low percentage, breaks in the steel may be expected to 
permit wider cracks to form at considerable intervals. Mesh reinforcing was 
found to be likely .to break at intervals and permit cracking. 

Attention is drawn to the possible danger of the use of too high a percentage 
of longitudinal steel, since under such conditions numerous fine transverse 
cracks will develop, making it possible that the narrow transverse ^ams thus 
formed will crack under trafSc. 

It was further found that the practice of omitting contraction joints in pave- 
ments reinforced longitudinally is questionable. Apparently the design should 
provide for contraction joints from 50 to 100 ft. apart. The results as a whole 
are taken to indicate conclusively the great importance of subgrade investiga- 
tions in connection with the design of pavements. 
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The effect of hanl on the cost of earthwork, J. L. Habeison (17. 8. Dept. 
Agr.^ Public Roads ^ 5 (1924), No, 7, pp, 14-17, figs, 4) — The results of studies 
are summarized indicating that there is no means of handling earth which 
eliminates the factor of distance moved as a dominant element in cost. It was 
found that at certain hauls a wheeler will move earth more cheaply than a 
fresno, and for the longer hauls (over 300 ft.) it appears probable that the 
elevator grader moves earth somewhat more cheaply than either of the other 
forms of equipment. However, no form of equipment has been found in 
common use which enables contractors to disregard distance as a primary con- 
sideration in the cost of moving subgrade materials. 

Car carburction requirements, G. S. Kegerreis and O. Chenoweth {Pur^ 
due Univ„ Engin, Expt, 8ta, Bui. 17 {1924), PP- ^0, figs, 8). — Studies are re- 
ported which showed that engines in good mechanical condition have the same 
mixture requirements which vary with load but not wdth speed. At all frac- 
tional loads, maximum economy is reached at the lean limit of inflammability, 
which is not changed by engine speed. 

Acceleration, representing the available reserve power, is a high load con- 
dition and requires a high power mixture. Manifolding to secure adequate 
vaporization and correct distribution is therefore a prerequisite to correct 
carburetion. 

The demands of an automotive vehicle on its engine are determined by 
weight, gear ratio, wheel diameter, tire characteristics, road or soil conditions, 
and frictional resistance. These, in conjunction with the size of the engine, 
therefore establish the demands on the carburetor. 

Vehicles of the same weight may require the same mixture ratios of fud. 
and air bift differing gear ratios, and other factors will make the flow rates 
different at the same speed. Thus, each vehicle may have its individual level 
road mixture requirements even if the engine requirements are common. 
Operation on smooth level road requires richer mixtures than any other run- 
ning conditions except idling, acceleration, and wide open throttle. Therefore, 
a carburetor designed to meet these conditions will give the greatest practical 
economy. 

It is pointed out that in the ideal carburetor engine load should be recog- 
nized in addition to rate of air flow. A positive enrichment for acceleration 
and for open throttle running is essential. The most a carburetor can do for 
a vehicle is to enable the engine to develop Its inherent economy, and that 
without limiting its capacity, and to permit the engine to operate at its maxi- 
mum thermal eflaciency under any fractional load. 

Air-filters, L. L. Dolliivgeb {Jour, 8oc, Automotive Engin., 15 {1924) » No, i, 
pp. 66-S8 ), — Data on benefits derived from filtering air in internal combustion 
engines are briefly presented and discussed. 

Kecent observatioiis of air-cleaning devices, C. P. Grimes {Jour, Soc. 
Automotive Engin,, 15 {1924), No, 1, pp, 6S-65, fig, 1). — ^The author summarizes 
his experiences and conclusions covering the past three years, including data 
on 10,(K)O edeaners produced in the past two years. Attention is drawn to 
the common practice of combining the oil filter and oil breather on the 
crankcase. 

The crankcase breather is often an enlarged passage with an oil screen 
permanently mounted near the entrance. This passage and the screen musft 
he open to dusty air for breathing. They are always moist with oil vapor 
which catches aU dust particles passing nearby and form an excellent dust 
filter which should be cleaned often. The prevailing practice, however, is to 
wash all grit and dirt out of this passage into the crankcase vrhea filling with 
fresh oiL 
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Testing of air-cleaners, A. B. Sqttyeb {Jour, 8oe, Automotive Engin,, 15 
{1924) f PP- SS-^7, figs, 6 ). — Studies of methods of testing air cleaners 

are reported. 

It Is stated that the three essential requirements of air cleaners are 
maximum cleaning efficiency, minimum attention from the operator, and 
mtniiTinTn power loss. Among other methods of testing, an attempt was made 
to use a dry centrifugal cleaner of predetermined efficiency in series with the 
cleaner under test to catch a portion of the dust escaping. It was found, 
however, that the efficiency of the centrifugal cleaner varied with the fineness 
of the dust, and that the dust escaping another cleaner was so fine that almost 
none of it was caught by the centrifugal cleaner. 

It was discovered that soft felt % in. or more thick was 100 per cent 
efficient when used as a filter. A filter was therefore arranged using soft 
felt % in. thick interposed in the air line from the cleaner under test to the 
carburetor. The filter was arranged so that the felt could be removed and 
weighed. In making a test, the apparatus was set up using an air jot for 
suction instead of an engine. A Venturi meter was inserted in the line tt^ 
assure correct air' velocity. The apparatus was operated without feeding dust 
until the weight of the felt became constant. Then 50 gm. of dust was fed into 
the cleaner and from the increase in weight of the felt filter the efficiency 
of the cleaner was computed. The best cleaners, as determined by this method, 
were then checked by the use of an engine under load on a Sprague cradle 
dsmamometer. 

The mechanism of lubrication. — The effect of oiliness on the be- 
havior of Journal bearings, D. P. Babnard, H. M. Myers, and H. O. Forrest 
{Indue, and Engin, Chent,, 16 {1924) t pp, H47-S50, fgs, 8), — In'R further 

contribution from the Massachusetts Institute of Technology (E. S. R., 47, p. 
890), the results of a series of exi^erirnents to determine the efFe<*t of oiliness of 
the lubricant on the carrying power of a conventional type of Journal bearing 
are reported. 

It is shown that the carrying power is somewhat greater when oiliness, as 
measured by the coefficient of static friction, is Increased. This increase is 
small for variations among commercially practicable lubricants. 

The position of the transition point from stable to unstable lubrication for 
a complete cylindrical bearing was found to be altered by variations in the 
oiliness of the lubricant. The transition point occurs at a lower value of the 
modulus Sfn/p when oiliness as indicated by the coefficient of static friction 
is increased. In this modulus ff is the viscosity of the lubricant, n is the speed 
of rotation of the Journal^ and p is the nominal pressure on the bearing in 
pounds per square inch. 

The variation of the transition point from stable to unstable lubrication 
to be expected with commercial lubricants was found to be not over 10 per cent. 
While it is possible to detect changes in oiliness by means of a journal testing 
machine, the experimental difficulties are considered to be such as to preclude 
the use of such a machine for the measurement of this property. It is believed 
that the coefficient of static friction offers the most convenient single measure- 
ment of oiliness. 

It was further found that the position of the transition point is strongly 
affected by variations in clearance. 

Water in crankcase oils, A. L. Clayden (Jour, Boo, Automotive Bngin,, IS 
{1924) t I, pp, 47->50, fige, 5).— The three ways in which water may reach the 

oil pan of an internal-combustion engine are described, and It is stated that the 
danger point for water accumulation is reached where an emulsion becomes 
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too highly viscous or when an accumulation of free water reaches the pump 
Intake. 

An emulsion of oil with water up to 6 or 6 per cent was found to differ 
hardly at all from the pure oil so far as film forming and lubricating qualities 
were concerned. On the other hand, with an oil that was absolutely non* 
emulsifying the tendency was for the water to segregate and collect in com- 
paratively large globules. The ability of an oil to absorb a small percentage 
of water had the advantage of minimizing the danger of complete failure of 
oil circulation when starting in cold weather and of reducing somewhat the 
rate of piston ring and cylinder wall wear. 

Further experiments showed that the rate of deposition of water in the 
cylinder oil may be indicated by a straight line graph between 35 and 110® F., 
the deposition ceasing at the latter tcmi)erature. When continued below 
35® in the same straight line, the graph shows that at 0® the rate of deposi- 
tion would be 80 oc. per hour. 

Factors affecting the rate of crankcase-oil dilution, J. O. Etsinger 
{Jour, Soc, Automotive Engvn., 15 (1924), No, 1, pp, 69-74, flos- )• — Studies 
are reported which showed that the temperature of the jacket water of the 
Internal-combustion engine has a marked influence upon the rate of dilution. 
This does not appear to bo due to the change in the viscosity of the oil upon 
the cylinder walls or to a change in the piston head temperature, but rather 
to the differences in the rate at which the diluent is added to or eliminated 
from the oil film. It is shown that under certain circumstances the diluent 
is eliminated at a fairly rapid rate, and hemee that an equilibrium condition 
may be reached at which the rate of elimination balances the rate at which 
the diluent' Is added. 

A possible solution of the criiukcase-oil dilution problem, I. I^. andeb- 
SON {Jour, Boc, Automotive Engin,, 15 {1924), No, 1, pp. 4^-^4^, ^ 

brief discussion is given of the method of ventilating the crankcase as a solu- 
tion of the crankcase oil dilution problem. The apparatus used is described, 
and tests under operating conditions are reiiorted. 

Much less oil dilution occurred when the crankcase was ventilated, and the 
gasoline consumption was less. However, more oil was consumed. 

Further tests Indicated that a large percentage of the extra oil consumption 
was caused by oil in the form of a fine spray being carried with the air into 
the carburetor. This oil was caught by the oil trap, utilizing centrifugal 
force, and was found to be of good quality. Quantitative values seemed to 
indicate that only part of the oil carried by the air into the explosion chamber 
was burned, the remaining part serving as a lubricant in the cylinder. 

This method of solving the crankcase oil dilution problem requires only an 
inexpensive apparatus and operates with negligible r>ower. 

Roctilicatiou of diluted crankcase-oil, R. L. Skinner {Jour, Soc. Auto- 
motive Engin.^ 15 (1924), No. I, pp, 51-59, figs. 9). — The engineering develop- 
ment of a rectifying device and system designed to combat the problem of 
diluted crankcase oil is briefly outlined. 

In this system diluted oil is drawn from the cylinder walls and pistons by 
vacuum and conducted into a still where It is subjected to heat from the engine 
exhaust. The heating action is just sufilcient to volatilize the fuel and water, 
the resulting vapor being returned to the intake manifold and thence to the 
en^ne where it is burned. The lubricating oil that remains behind is con- 
ducted back into the crankcase. 

Comparative tests to determine engine wear with and without the device 
are described. Xn one of these dust was intentionally introduced into the 
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Intake manifold. It was found that an ordinary amount of dust is not karmr 
ful if the oil is maintained at somewhere near Its initial ylscosity by a rectify* 
ing deyice. Bata on relative wear are presented graphically. 

Practical hog houses for Indiana^ O. A. Nokman and J. W. Schwab (Pur- 
due Agr. Ext, But, 76, 2. rev, ed, (1924), pp, 8, figs, 12), — Information, drawings, 
and hills of material for hog houses adapted to Indiana conditions are pre- 
sented. 

The Ohio individual farrowing house, J. W. Wuichet and H. P. Twitch- 
ell (Ohio Agr, Col, Ext, Bul„ 19 (1923^24) f l^o, 9^ pp, 4* fisra, 2). — ^Information, 
drawings, and a bill of material for the construction of a farrowing house 
adapted to hog raising conditions in Ohio are presented. 

Investigation of pollution of streams (Albany: N, Y, Gomerv,* Conrn,, 
192$t pp, 50, figs, 10), — This report contains the results of a survey of the 
pollution of streams in the State of New York to date and suggests a form of 
administration for the further conduct of similar work, together with certain 
standards of allowable pollution. The survey has shown that streams in the 
State of New York are generally polluted In the more settled regions and are, 
in fact, free from pollution only in the most remote portions of the Adlrondacks. 
This pollution is general and is increasing. It is serious now only in the 
neighborhood of the larger cities where wastes from a small city are dis- 
charged into an unusually small stream and below certain types of factory 
such as palter mills. 

The polluting waste of greatest volume is sanitary sewage. Second in im- 
portance are wastes from the milk Industry. 

More actual damage to fish Is caused by intermittent than by continuous 
pollution, but a material amount of such pollution results from accident. 

A bacteriological study of a sewage disposal plant, W. H. Gaur, jr. 
(Eew Jersey Stas, But, 394 (1^4)* PP- ^4i 4)- — Studios on the nature and 

work of the bacteria and their relative numbers as found in the effluents of the 
various units in a sewage disposal plant are reported. 

The results showed that there Is a continual decrease in the number of 
bacteria in the plant used, which consisted of Imhoff tanks, sludge drying 
beds, and trickling filter beds. The average final percentage of reduction 
throughout the four seasons of the year was 95 per cent at 37.5® C, and 94.3 
per cent at 20®. The efiiuent from the plant caused an increase in the number 
of bacteria in the stream in which it empties, but this increase was entirely 
eliminated in a distance of 450 ft. 

The intestinal bacteria were found to predominate throughout the plant, 
there being a gradual increase in the percentage of intestinal bacteria in all 
units preceding the sprinkling filter beds. A decrease in the percentage of 
these bacteria was found in the sprinkling filter beds and in the remainder 
of the units of the plant. 

Sulfur-oxidizing bacteria were found in greatest numbers in the effluents 
of the sprinkling filter beds and final settling tank. Sulfate-reducing bacteria 
were found in the raw sewage and in the effluents of all units, the greatest 
number being in the raw sewage. Proteolytic bacteria, both g^atin-Uduafylng 
and casein-digesting, were found in the effluents of all units. In the final 
settling tank only the gelatin-liquefying type of proteolytic bacteria was 
found. The effluent from the Imhoff tanks contained the greatest number of 
these proteolytic bacteria. Cellulose-decomposing bactarla were found only In 
the concentrated sewage efflu^t of the Imhoff tanks and sprinkling filt^ b^s. 
Aniinonifying bacteria were found in the efflurat of ail units, while nitrifyiiig 
bacteria occurred in great numbers only in the effluent pi the iqirtnkEi:^ ifiter 
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beds. The latter were present in the Imhoff tanks after a long incubation 
period and in much smaller numbers. 

Intestinal aerobic and anaerobic bacteria were the predominating types oc> 
curring in the sludge. The nitrifying type was found in the sprinkling filter 
beds, but none occurred in the raw sewage or in the efiluent from the Beins<di- 
Wurl screen. The effluent from the Imhoif tanks contained only a relatively 
few nitrifying bacteria, and that ^om the sprinkling filter beds and l^om the 
final settling tank contained them in the greatest numbers. The relative 
stability of the effluents of the various units was found to increase with the 
successive units in the process of treatment 

ettr&l economics and sociology 

The relation between rents and agricultural land values in theory and in 
practice, F. A. Buechel (Teras 8ta, Bui. 318 (1924) i pp- 4-71, figs. 12). — ^It 
is intended here to show some of the basic facts that infiuence land values and 
to point out the relationsfitp that exists between rent and land values. The 
latter are held to be the summation of all future rents discounted at a rate of 
interest that reflects the preference for the present over the future. Formulas 
for the capitalization of rent presented by Taylor (E. 8. R., 42, p. 789) are 
quoted. Besides future rents and Interest rates, the influencing factors include 
the farm as a home, community development, personal preference, high-power 
salesmanship, credit facilities, and taxation. 

A statistical study was made in order to determine the relation of rents to 
land values in Brazos, Williamson, and Dallas Counties, Tex., and the data 
are compared with others obtained in similar studies in certain typical agri- 
cultural States. Share rent was found to be the dominant type in the counties 
studied, cash rent being met with but rarely, and the calculations were made 
on the basis of the third and fourth share. Census data, statistics from the 
yearbooks of the Department of Agriculture, and samples of land sales from 
1910 to 1920 were used, and from these data as a basis the desired estimates 
were derived. The analysis seemed to show that the ratio of share rent 
to land values falls when there is a drop in price or a poor crop and con- 
versely, and when there is a tendency for the share rental to rise for a series 
of years land values very soon rise and the ratio of rents to land values 
diminishes even though the value of the share rent continues to rise. The 
lovrest rate of return is to be found on the best land for the reasons that 
on this land the tendency has been for rents to rise most rapidly, and that 
as a result of this tendency the landlord has capitalized the future increases 
as well as the rent It is held that appraisers of land appear to be influenced 
too much by the prevailing land prices. Tables with graphic illustrations* 
present the data in detail. 

Some economic and social aspects of Philippine rice tenancies, E. D. 
Hestee kt al. (Phil^^ne Agr., 12 (1924) y No. P, pp. dd7~444, figs. 6). — ^A num- 
ber of hitherto unpublished theses and papers in rural economies are com- 
bined in this contribution. A review of the history of Spanish land tenure in 
the Philippines is followed by an account of eight surveys carried on during 
1921 and 1922 in districts where rice was produced under share tenancy agree- 
luents. Taken together these surveys represent a gross area of 1,915.2 hec- 
tares (about 4^80 acres), gross area being taken to mean the area of the 
holding regardless of its culture or cropping system. The average gross area 
of the rice tenancies surveyed was 2.4 hectares, of which 99.7 per cent was 
cultivated* Df the effective area, 91.8 per cent was planted to rice, other crops 
24578H-25- 7 
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b^lnsr corn, sugar, zacate, and Tegetables and fruits. Tlie average length of 
tenure was 6.8 years. Of six surveys reporting In this respect, 18 per cent of 
tenants were operating under more th^n one landlord. A typical contract Is 
outlined, and certain exceptions to th^ rule are noted. In only two instances 
was a written instrument between landlord and tenant discovered. 

. The average labor time was 269 hours per hectare per year, which is exces- 
sively ^snairas compared with available data from China and Japan. The 
labor distribution among processes was 39 per cent to the preparation of the 
land, 7 to planting and transplanting, 13 to cultivation, 30 to harvesting, and 
11 to general labor. For every hour of human labor there was approximately 
one-half hour of animal labor, the carabao being used chiefly. 

The tenant was generally responsible for all capital goods and was" found to 
have on the average an Investment of W43 ($71.50) per hectare, divided in 
the proportion of 35 per cent in dwellings and yards, 1 in farm buildings, 8 in 
implements and vehicles, and 56 in work animals. 

The average tenant’s share of the farm income was 1^80 per hectare per 
annum. After deducting Interest on investment at 8 per cent and deprecia- 
tion at 12 per cent, the income left the tenant and his family an hour wage of 
17 centavos (8.5 cts.) as against the current wage for agricultural laborers 
of 8 centavos and for municipal school teachers and master carpenters of 38 
and 36 centavos, respectiv^y. 

The fact that it would take 163 years for the average tenant to acquire 
ownership of land equal to his small present holding leaves little ground for 
encouragement of tenancy as a step toward ownership in the Philippines. 

Numerous related social data are included in this report. An extensive 
bibliography is given. 

Input as related to output in farm organization and cost*of-production 
studies, H. R. Tollkt, J. D. Black, and M. J. B. Ezkkiel {U. S. Dept. Agr. 
Bill. 1277 {1924) f pp- 44^ — ^The method of study presented in this bul- 

letin begins with a detailed analysis of the variations in methods and practices 
(input variations) and the effect of these variations upon the product (output 
per unit of input). The basic data thus obtained are then used to determine 
the least-cost combination of inputs by applying value rates to the inputs and 
outputs at various combinations of the input factors. The least-cost combi- 
nation is that combination which will produce the product at the least cost per 
unit , of output. (Considering the value of the product per unit and the volume 
of production at various combinations of the input factors, it is possible to 
estimate the total profit from the enterprise for different input combinations 
and thus to determine the most profitable combination of input factors. The 
discussion of combination of enterprises points out the difficulties in the way 
of thus determining the best organization without attempting to solve the 
problem comifletely. 

This discussion of method la illustrated by data found in various farm 
organization and cost of production studies. Analyses are made of variations 
in the value of fertilizer applied per acre of potatoes and the correlation 
between this and the average input of other factors per acre. Further ex- 
amples are found in the feed inputs for beef cattle and the labor inputs for 
wheat. In order to show statistically and graphically what output accom- 
panies a given input of each of the elements of input, further data on potatoes, 
beef, and wheat production are used. The applications of the method for deter- 
mining the least-cost combinations of inputs, the most profitable combinations 
of inputs, and the proper combination and proportion of enterprises are set 
forth. Further applications briefiy suggested are its use in supplying indi- 
vidual producers with production standards, a basis of choice of farm p^ctices. 
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and an aid in planning the farm busineas and its use Id arriving at index 
numbers for the costs of various farm products and also in forecasting the 
supply which will be forthcoming at ^any given price. Statistical methods 
mainly in the way of multiple, curvilinear, and multiple curvilinear correla- 
tions are explained. 

Wheat and wheat products, T. O. Mabvin et al. {W^^shington: V. 8, Tariff 
Oomm,., i924, pp> ///-f-Ti, figs, 4 )* — ^ report Is submitted by the Ue -Sg. Tariff 
Commission to the President of the United States with regard to an Investiga- 
tion of ^e differences In costs of production of wheat and wheat products 
in the ul|||ed States and Canada. A reservation with reference to mill feeds 
is made by Marvin, and two statements are included setting forth the views 
of the commissioners as to the application of the data to the rates of duty, 
together with an appendix containing the President’s proclamation. 

A summary Is presented of data representing 1,832 farm cost records in 
79 localities in Minnesota, North and South Dakota, and Montana, and in 
the Provinces of Manitoba, Saskatchewan, and Alberta in Canada. Flour 
milling costs were likewise obtained from 6 companies in Canada and 21 in the 
United States, representing 93 and 00 per cent of the total hard spring wheat 
flour production, respectively. The weighted average cost of production of 
wheat in the United States was 52 cts. in excess of that in Canada for the 
crop of 1923, with a land charge on the cash rental basis. The 3-year average 
cost for 1921 to 1923, Inclusive, with land charge on a cash rental basis, showed 
an excess of 33 cts. for the United States over Canada. 

The total average charge in the hard spring wheat States for carrying wheat 
from the farmer’s wagon to the door of the Buffalo elevator was 35.07 
cts. In western provinces, allowing for differences in exchange, the average 
charge was 26.23 cts. per bushel. The difference in favor of the Canadian 
wheat grower was 8,84 cts. per bushel, of which 2.50 cts. was derived 
from a lower average cost of handling through the country elevator, 5.33 cts. 
from the lower rail rates to the head of the lakes, and 0.55 ct. from lower 
terminal charges. 

The commission submits certain facts regarding the competition between 
domestic and Canadian bard spring wheat. It is said that at tlie present time 
the Import duty of 30 cts. a bushel appears to be almost if not completely 
effective in raising the price of the domestic wheat over the Canadian level. 
It is shown that the United States farmers received on the average 12 cts. 
a bushel more than the Canadian, and if marketing and transportation charges 
had been equal they would have received 21 cts. more. It is regarded as not 
certain, however, that a tariff duty of 40 or 45 cts. a bushel would raise 
the American price by that amount over the Canadian level. 

It appears that the cost of producing and marketing hard spring wheat flour, 
not including the cost of wheat ground, is 57.77 cts. per 100 lbs. in the United 
States and 60.09 cts. per 100 lbs. in Canada. 

Housing of casual labour, B. H. Pratt {Jour, Min, Agr, [Ot, Brit.], 30 
(1924) t li, pp, 1017-102S ). — ^The accommodation of seasonal fruit pickers 
in the raspberry-growing districts of Perthshire, Scotland, is set forth here. 

Report on agricultural credit, H. M. Tory (Ottawa: [Dept Finance'}, 1924, 
pp, 90 ). — Facts gathered in the study of rural credits are presented in this 
dement in six sections, each complete in itself, dealing with general considera- 
tions ; rural credit in Burope, in the British Empire outside of Canada, in the 
United States, and In Canada; and methods in relation to Canadian condi- 
tions. 

It is pointed out that in Canada organized long-term credit is a private 
enterprise in the hands of the mortgage companies and insurance companies 
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i^iiort-term credit is in the hands of the banks. No effort has been made 
to meet' intermediate credit needs eiEcept by the banks. The efforts of the 
IndiYidnal provinces to organize these forms of credit are discussed. 

It is said that especially in western Canada the mortgage business is con- 
ducted in An expensive manner, and that reasonable cooi^eratlon between loan 
companies might greatly reduce the present cost of administration. Farther^ 
some i^laif of amortization of loans is deemed necessary for a considerable 
number of farmers in Canada. It is held that the establishment of a short- 
term credit system based on the formation of local Associations for cooperative 
purposes would be difacult on account of the lack of uniformity in the popula- 
tion and permanence, but that a sound plan along European lines could be 
worked but under proper supervision and control. Further intensive* study of 
the problem is recommended. 

[Reports of the liand andl Agricultural Bank of South Africa, 1922 
and 19B3], T. B. Hebold zrr al. (Union 8o, Africa, Land and Agr. Bank So. 
Africa, RpU. 1922, pp. S5; 1923, pp* J^O ). — Reports are continued for the later 
years along lines previously noted (B. S. R., 47, p. 894). ■ 

The single-tax complex of some contemporary economists, H. G. Beown 
(Jour. Polit. Econ., 32 (192J^), No. 2, pp. 164-190). — brief review is made of 
the opinions of professional economists on the sin^e tax, meeting their argu- 
ments that a single tax is a deterrent to thrift, that it was tried in France 
under the Physiocrats and abandoned, and that additional taxation of land 
values would violate the principle of good faith in property owning. It is held 
that a higher tax on land values would make a lower selling price and that 
other taxes could be correspondingly reduced. Certain economists are thought 
to oppose increased general taxation of land values as infringing on vested 
rights, and simultaneously to favor special taxation of future land value 
increments as not infringing on such rights. 

Crops and Markets, [September, 1924] {U. 8. Dept. Agr., Crops and 
Markets, 2 (1924) f ^0, pp. 143-'160; 11, pp. 161-176; 12, pp. 177^192, fig. 1; 
13, pp. 193-208). — The usual weekly abstracts and reviews of market reports 
are presented, together with tabulated data sho\%dng the receipts and, prices of 
important agricultural commodities at the principal markets and notes on 
foreign crops and markets. 

Co-operative livestock marketing in the United States (Jour. Min. .^gr. 
IGt. Brit.], 30 (1924), No. 12, pp. 1094-1098). — In this brief review th6 progress 
of livestock producers in the development of cooperative agencies, particularly 
since the war, is emphasized. 

Co-operative marketing of milk In the United States (Jour. Min. Agr. 
lot. Brit.], 30 (1924) i No. 11, pp. 1007-1012). — Pour examples of cooperative 
milk marketing organizations in the United States are briefly described. 
Three are characterized as primarily bargaining associations which fix prices 
by meeting the distributors and attempting an agreement Their ultimate 
weapon during the early years was the strike. The fourth is said to be a 
more advanced development on cooperative lines. 

Cooperative marketing and city marketiiig problems (Natl. Assoc. State 
Marketing Off. Proc., 5 (1923), pp. 70, pi. I),— ^hese pages embody the pro- 
ceedings of the National Association of State Marketing Officials in its meet- 
ing in December, 1923. B^rts of committees cm matters connected with the 
marketing of agricultural products were heard, together with the following 
addresses: Opening address, by F. B. Bmnberger; Development and Growth of 
^Ikwperative Marketing In the United States, by L, 8. Tenny ; Some Fundar 
mentals of Cooperative Marketing, by B. G. Nourse ; Forms and Business Man- 
dgement of Cboperative Associations, by W. Pete^; Cooperative Martettfig 
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of Live Stodk; by I. C. Qrixiies; PoBltioo of the Federal Bureau in Besard 
to CkM)p^atiye Marketing^ by H. O. Taylor; Recent Developments in Market- 
ing, by L. D« H. Weld ; Some Results of Terminal Market Studies, by W. P. 
Hedden ; and The Detr<dt Public Markets, by O. V. Branch. 

Americaa agriculture and the Ruropeau market, R. G. Notmss {New 
York and London: MeOraw-HUl Book Co., Inc., 1924f pp. XVII -^SSS, 47 ). — 

This study has been prepared with the aid of the council and staff of the In- 
stitute of Bconomlcs. It is an attempt to reveal the development atid present 
position of American agriculture as affected by the growth and present status 
of European markets and the expansion and present position of competing 
producing areas. The effects of European development upon American agri- 
culture prior to 1900, the changed conditions beginning near the end of the 
century, the effects of the World War upon our agriculture, the world-wide 
conditions contributing to the present depression in American farming, and 
the prospects of American exports to Europe in the immediate future are 
subjected to critical examination. 

A marked decline in agricultural exports during a period of approximately 
15 years prior to the outbreak of the European War is pointed out and at- 
tributed to the encouragement by European nations of greater self-sulhcieney, 
the development of other sources of supply, and the growth of the American 
domestic market It is held that American farmers can not afford to produce 
the present quantity of exports at the present level of costs for the low- 
priced European market, nor can European consumers afford to buy any great 
proportion of their agricultural supplies in our relatively high-priced market: 
therefore, we must return to the position of declining agricultural exports of 
1914. Agricultural exports may be expected to drop still further in 1024 and 
thereafter. 

Appendixes set forth statistical agricultural exports during the period of 
growth, 1870-1000; agricultural exports during the period of decline, 1900- 
1914; agricultural imports into the United States, 1870-1914; and Germany’s 
foreign assets. 

The possibilities of British agrictUture, H. Rew and E. J. Russell (Lon- 
don: John Murray, 192$, pp, 32 ). — ^The authors discuss data derived from 
numerous recent inquiries into the question of the food requirements of the 
British nation and the extent to which they are at present supplied by home 
production. It is iK)inted out that a large margin exists between home pro- 
duction and home consumption, so that there is opportunity for the home 
farmer to find a market for meats, including poultry, and also for eggs, cheese, 
and butter. Means are suggested for the improvement of production along 
these lines in the way of better drainage, better cultivation, more effective 
use of artificial fertilizers, the introduction of improved varieties, better com- 
binations of crops, and the control of plant diseases, and particularly by tlie 
development of specialization in farming. 

The farmer^s problem (London: John Murray, 192$, pp. VIII -^47 ). — ^The 
author challenges the assumption that British agriculture is doomed, and 
urges a self-help policy of the utilization of modern methods of Joint sales, 
transport, standardization, and purchase of supplies. 

The foumdatloiis of Indian agricnltnre, H. M. Leake (Cambridge, Eng.: 
W. Beffer d Sons, Ltd., 192$, 2 ed., pp. r///-f«77, figs. This is a reprint 
under a new title of a volume previously noted (E. S. R., 45, p. 291). 

Developing rural social work, I 4 . A. Ramsdeix (Country Life RvZ., 2 (1924), 
^ 0 . 6, pp. I-d). — ^The tentative program on rural social work adopted by the 
American Country Life Association at the Sixth Annual Gotmtry Life Con- 
ference, November 8-11, 1923, is published here. 
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Oolnnraiilty organisation for the conntrjr life program* W. Bxtbii 
{Country Life BuL, 2 (1924), No, 6, pp, The rural organization committee 

of the American Country Life Association presents and interprets some con- 
clusions by their correspondents with regard to successful rural organiza- 
tions in various parts of the United States. 

Organized co-operation* .1. J. Duxon {New York: Rural New-Yorker, 
1923, pp, 134)- — This volume in three parts constitutes an account of the 
development of organization in connection with farming, a definition of the 
fundamental principles of cooperation and policies of organization, and some 
suggestions for the application of cooperation to efficient and economic dis- 
tribution of farm products. 

Monthly Supplement to Crops and Markets, [September, 1204] {U. 8. 
Dept, Agr„ Crops and Markets, 1 {1924)^ Sup, 9, pp, 289--320, ftys, 4)- — Cur- 
rent estimates of acreage and yields of the principal crops are offered with 
comparisons with earlier years and periods of years, and crop conditions, 
September 1, 1924; farm prices, the livestock and meat situation, and the 
receipts and disposition of livestock at important markets; cold storage 
holdings ; shipments of fruits and vegetables ; the market for and the prices of 
milk and milk products; grain receipts; and other data are tabulated. A 
rei)ort is given of a milch cow survey by the Department, which was carried 
out by the rural mall carriers in 1924 covering 121,000 farms. A review of 
the price situation is made with particular attention to wheat, corn and 
oats, hogs, and cotton. 

The world’s cotton crops, J, A. Todd {London: A, d C. Black, Ltd,, 1923, 
pp, XV +430, pis, 42, figs, 6), — This is a reprint, with a few corrections, of an 
earlier volume <E. S. R., 83, p. 433). 

Early estimates of grain growing in Great Britain (Jour, Min, Apr, 
lot, Brit,), SO (1924) J No, 11, pp, 1012-1016), — Some statistics of acreage and 
production of crops derived from reports prepared before 1866 are reproduced, 
and miscellaneous early sources of estimates are noted. 

Annual agricultural statistics, 1021 [and 1022] [trans. title] {Statis, 
Apr, Ann, [France], 1921, pp, 245; 1922, pp, 164)* — ^These annual statistical 
reports for France continue the series previously noted (E. S. R., 49, p. 296). 

Report on crop yields in Norway, 1023 [trans. title] ([Norway] Landbr, 
Dir, Arsheret,, Tillegg A, Beret, Hpsten, 1923, pp, 64). — ^Yields per hectare 
and percentages of increase or decrease over former years are tabulated, and 
notes upon crop conditions are presented by districts. 

[Agricultural statistics of Siam, 1022 and 1028] {Siam Statis, Year- 
hooks, 7 (1922), pp. 247-267; 8 (1923), pp. 263-283), — ^Tabulations are again 
presented continuing data previously noted (E. S. R., 47, p. 493). 

AGEICiriTXrEAL EDUCATION 

Teacher training In agriculture {Fed, Bd, Vocat. Ed, Bui. 94 (1924), PP- 
VI +79, ftps. 4). — ^The material for this bulletin was prepared by H. M. Skid- 
more under the direction of 0. H. Lane. The study d^ls with the status, 
development, and methods in the field of teacher training, supplementing 
earlier ones (E. S. R., 41, p. 298 ; 60, p. 796). It covers the main topics of 
organization and administration, curricula, physical equipment of teacher- 
training departments, improvement of teachers In service, teacher-training 
faculties, methods used In college teaching, and a brief historical background 
teacher training. 
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Practically all of the teacber-tralning departments are found to be grouped 
in tbe three classes of those found in universities or colleges having schools 
or departments of education, those in agricultural colleges having no depart- 
ments of education, and those in which a special school or department for 
the training of teachers is organized within the college of agriculture in an 
Institution where there is also a school or department of education. The 
first type is held to have the very decided advantage of freedom of movement 
in the institution, the head being responsible directly to the president. The 
others also have certain points in their favor. The division of education is 
thought to be, theoretically, the place to prepare vocational teachers since It 
becomes the whole duty of this division to prepare teachers, while all other 
divisions are mainly engaged in the work of developing lines of technical 
subject matter. 

The courses which have been uniformly recommended as covering the re- 
quirements for professional preparation In Institutions where 15 to 20 units 
are required are introduction to teaching, secondary education, vocational 
education, teaching high-school agriculture, and supervised observation and 
directed teaching. An examination of many outlines of courses indicated 
that not enough attention is being paid to the preparation of teachers for the 
organization and teaching of part-time and evening work, the organization and 
supervision of students’ practical work, farm shop and farm mechanics, and 
the function of the teacher in the community. 

Two theories as to the best distribution of professional subjects in the 
curriculum are noted, one that the professional training should be super- 
imposed upon the technical preparation and the other that these should be 
parallel. There is said to be substantial agreement among teacher trainers 
throughout the country that the work in special methods and supervised teach- 
ing should be placed as late in the curriculum as local conditions render 
possible, in any event not earlier than the second semester of tbe junior year. 

Practice teaching arrangements are broadly grouped under the two heads 
of that type wherein a vocational department is organized in the local town or 
village high school under more or less complete control or direction of the 
teacher-training department of tlie Institution, and the type wherein one or 
more rural vocational departments are developed for the most part under 
fairly complete control of the teacher-training department and fairly con- 
venient to the teacher-training institution. A number of plans are described in 
detail, including the Ohio, Virginia, and Georgia plans and the apprentice 
system of practical teaching. Tables are presented which show semester 
hours devoted to and the frequency of occurrence of certain courses in educa- 
tion offered by the land-grant institutions and education courses required by 
land-grant colleges for the preparation of agricultural teachers. Five sample 
courses are outlined, and information with regard to organization for observa- 
tion and directed teaching is tabulated. 

Statistics of land-grant colleges: Year ended June SO, X922, L. E. 
Blauch (U. S. Bur. Ed. Bui. 6 {19^4), pp-V+48 ). — Part 1 of this report 
presents a general discussion of Federal acts pertaining to land-grant col- 
leges, educational surveys of land-grant colleges, histories, and other items. 
Part 2 presents detailed statistical tables made up from reports submitted by 
ofilcers of the land-grant colleges. 

The public school system of Arkansas. — ^Part 1, Digest of general re- 
port, W, B. Mawn bt al. (17. 8. Bur. Ed. Bui. 10 (mS), pp. XF/-f79).-~The 
findings and recommendations of a survey made under the direction of the 
U. S. Commissioner of Education at the request of the Arkansas State Educe- 
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tioiial Commission are reported here. The field work was begun in November, 
and schools were visited In 50 of the 75 counties of the State. 

With regard to the rural schools, it was found that the teachers were rather 
poorly prepared, the school term was inadequate, school attendance was ir- 
regular, and the enforcement of the compulsory attendance law was lax. A 
beginning has been made toward consolidating small schools in rural com- 
munities. Rural school buildings were found to be very unsatisfactory. The 
State has adopted a progressive method of selecting county supervisors. 

It is held that more rural high schools are needed. The four district agri- 
cultural schools are said to be somewhat handicapped by the act of ld09 which 
establisdied them. The survey recommends the inauguration of a State pro- 
gram of secondary education which will, in time, make other provisions for the 
service now rendered by these institutions, making possible their gradual 
release for other purposes. The development of a state-wide program of 
secondary education, Including strong courses in agriculture, horticulture, and 
home making, is deemed possible through more adequate financial support, in- 
cluding State aid, and especially State stimulation and leadership, the adoption 
of the county unit plan of organization and administration, and the develop- 
ment of special courses relating to agriculture, home making, and rural life. 
A 10-year program is outlined. 

Urban and village elementary and secondary schools and provisions for 
negro education are reported upon. The appendix gives an alternative plan 
for the future of the district agricultural schools. 

[Home economics education and extension at the seventeenth annual 
meeting of the American Home Economics Association] {Jonr. Home Eoon.^ 
16 {19&4)f PP* 4S0, 506-602), — suggestion for widening the in- 

fluence of home demonstration work in home economics, presented by G. E. 
MacFhee to the home economics extension section of the annual meeting. Is 
abstracted, and a round table discussion of extension work under the leader- 
ship of M. Butters Is summarized. The report and program of work of the 
committee on home economics education for 1924-'25 is reproduced as read by 
E. Conley, as is also that of the committee on home economics extension read 
by L. Reynolds. 

The New World problems in political geography, I. Bowman (l^ondon: 
George O, Harrap d Co,, Lid,, 1924, {2, edJ], rev, wnd evU., pp, 
figs, $08), — ^This is a revised and enlarged edition of a textbook previously noted 
(B. S. R., 46, p. 697). 

Elements of forestry, F. Moon and N. O. Bbown {New York: John Wiley d 
Sons, Inc,; London: Chapman d Ball, Ltd,, 1924^ 2. ed,, rev, and reset, pp, 
XVll-\-409, pi, 1, figs, 78). — ^A second edition is offered of a textbook previ- 
ously noted (E. S. R., 32, p. 692). 

Sludging Kansas live stock, O. G. Elling {Kam, Agr. Col, Ext, Bui, 47 
{1924), PP- JO, figs, 49), — ^The material compiled here is offered to meet the 
demands of club members of from 12 to 16 years of age and others interested 
in Judging livestock. 

Poultry raising for club members, D. H. Hall and J, H. Nbelt {Clemson 
Agr, Col, 8, C„ Ext, B^d, €4 {1924), PP- 56, figa. 19).— This is designed as a 
guide for the boys and girls engaged in the first year activities of the Boys* 
and Girls* Poultry Clubs of South Carolina. 

Twenty lessons on dairying dairy club members, F, A. Buchanan 
{Va. Agr- Col, Ext, Bui, 72, rev. ed, {1924), PP- 94, fiffH- 12),--A manual for 
and girls* clubs previously noted (E. S. E., 48, p. 297) has been revised 
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Principles of Teterinarjr science, F. B. Hadley (Philadelphia and London: 
W. B. Saunders Oo,, 1924, 2. ed,, reset, pp, 550, pi 1, figs. 123).— A revision of 
A textbook prevlcmsly noted (E. S. R., 48, p. 76) is offered. 

The bnsineni of farming, 0. Robebts (Oklahoma City: Harlow Pub. Co., 
1924, pp. [7] +385, pi 1, figs. 159).— The author designates this a manual of 
farm methods for Oklahoma. It is prepared with particular attention to the 
vocational point of view of farming as a business and is adapted to use in the 
public schools, as well as by the practical farmer. 

Farm economics: Management and distribution, F. App (Philadelphia 
and London: J. B. Lippincott Co., 1924, PP* 75(?, figs. 248 ). — ^This textbook, 
designed for high school classes in vocational agriculture and also college 
classes beginning the subject, covers the field of farm management as well as 
the subjects of marketing, prices of products, distribution, end economic ques- 
tions relating to cost of production, farm balance, capital and credit, labor, 
crops, livestock, farm layout, purchasing, rental, accounting, cooperation, farm 
power, and equipment. Some graphic representations of statistics are made, 
and tabulated data are included in the appendix. Exercises are suggested by 
the author at the close of each chapter. 

Home economics in education, I. Bevies (Philadelphia and London: J. B. 
Lippincott Co., 1924, pp- 226 ). — This book considers the development of home 
economics in relation to the education of women and is intended for teachers 
of home economics, students, and others interested in the adjustment of educa- 
tion to modern needs. The general plan and arrangement includes three parts 
devoted to the evolution of educational ideals, the development of the educa- 
tion of women, and the development of home economics, respectively. 

Textiles, W. H. Dooley (Boston and London: D. 0. Heath d Co., 1924^ [4* 
ed.], rev. and etil, pp. XllI+750, pi 1, figs. 123 ). — ^This is a textbook designed 
to meet the needs of beginners in technical and textile schools of secondary 
grade. It includes the considerations of the artistic aspects of textile manu- 
facture and methods of distribution. 

Home accounts, G. I.inn (Iowa Agr. Col., Ext. Serv., Home Econ. Bui 58 
(1924), PP* 7.5, figs. 2).— Some of the advantages of keeping accounts are set 
forth, and directions and suggestions are given. 
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Kansas College and Station. — The college is asking for an appropriation of 
$350,000 for a new library building. The library now contains 80,000 volumes 
and is valued at $360,000. 

The enrollment in the two 8-weeks agricultural short courses was notably 
higher than In 1924, with an increase in the farmers’ short course of 10 per cent 
and in the commercial creamery short course of 100 per cent. A short course in 
cereal chemistry was held by the departments of milling industry and chemistry 
during the week of January 12. The program was devoted to discussions and 
laboratory exercises relating to recent discoveries in cereal chemistry. The 16 
students who were in attendance came from the States of Kansas, Missouri, 
Texas, Nebraska, and Michigan. 

Orders have been received from Argentina for 3,000 bu. of Kanred seed wheat 
and from Brazil for 33,000 bu. of the same variety. It is expected that the 
orders will be filled by the college and the Kansas Crop Improvement Associa- 
tion. 

One of the farm journals published in the State has requested that the station 
supply for each issue one page of material on scientific discovefies of direct 
value to farmers. The request is based on the editor’s belief that the intelli- 
gent use of science in farm practice offers one of the best opi)ortunities to im- 
prove the farmer’s economic position. 

Claude K. Shedd has been appointed assistant professor of rural engineer- 
ing in the division of extension, succeeding Mark Havenhill, resigned. 

Kentucky University and Station. — A deed to ar)proximateIy 400 acres of 
land near Princeton in Caldwell County has been received. This land has been 
donated by the citizens of that county for the use of the Western Kentucky 
Substation, authorized by the 1924 legislature with an annual appropriation of 
$10,000. Operations were begun December 1, 1924. 

C. H. Burrage has been appointed forester in the Bobinson Substation at 
Quicksand in eastern Kentucky, authorized by the same legislature with an 
appropriation of $26,000 x>er annum. T'his substation comprises about 15,000 
acres of land, and much attention will be given to forestry investigations. 

Maryland University. — ^The new $126,000 dairy and refrigerating plant is 
in operation, giving students the opportunity to obtain vocational instruction 
in dairying on a commercial scale. Milk, cream, and ice cream are being served 
to the public, and butter and other milk products will be furnished as soon as 
the necessary machinery is installed. Ample space provision has been made 
for the passing tourist trade, which is expected to be a considerable factor as 
the new building faces the Washington-Baltimore Boulevard. 

Massachusetts College. — ^During 1924 four important bequests were made to 
the college. Mention has alr^dy been made of the Crane bequest of $25,000 
(£}. S. B., 50, p. 798). A l|k6 amount is expected to be realized from the 
estate of the late Porter L. Newton of Waltham. Under this bequest, the 
• Ijjsidue of his estate is to be used to found the Porter U. Newton Bducatlonal 
the income from which will be available as the trustees see fit for im- 
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proving the agricultural situation in the State by the awarding of scholarships 
to undergraduates. 

The Massactpiietts Society for the Promotion of Agriculture has contributed 
four scholarships totaling $1,000 In value. These scholarships are to be avail- 
able for students majoring in either agriculture or horticulture. 

By far the largest bequest ever made tlie college Is contained in the will of 
Miss liOtta Crabtree. Miss Crabtree, who was widely known as an actress a 
generation ago, divided the bulk of her estate of several million dollars among 
a wide range of philanthropic objects. The college is made residuary legatee 
for the purpose of establishing the llotta Educational Fund, the following 
language being used in the will : ** I believe it my duty to attempt to aW in 
some of the great social and economic questions of the times, and it is my 
belief that the best method to reduce the cost and expense of living and to 
promote a generally more prosperous and larger employment for the people 
lies in the intelligent and active promotion of agricultural pursuits.” 

The bequest authorizes the trustees to make loans without interest to such 
graduates of the college as desire to engage in farming of such sums of money 
as may be necessary for their proper establishment in their chosen pursuits. 
Provision is also made for assisting needy and meritorious students to complete 
their course in the college. 

The estate has been variously estimated in value, but the college may receive 
as much as $1,000,000. Press reports announce that the will is being contested. 

An exchange professorship in horticulture was effected during the week of 
February 2, F. A. Waugh exchanging lectures with Albert Dickens of the 
Kansas College. 

Missouri University and Station. — ^The degree of bachelor of science in 
home economics is to be added to those offered by the College of Agriculture. 
With the completion of the home economics building late this summer, the col- 
lege will install special equipment which will greatly enlarge the scope of the 
instruction offered in home economics. 

A. M. Burroughs, instructor in horticulture aud assistant horticulturist, was 
killed in an automobile accident September 8, 1024. He was born May 12, 
1898, and graduated from Cornell University in 1920, receiving the M. S. degree 
in 1922. He had been employed at Cornell University and the Marble I^abora- 
torles, Inc., going to Missouri in January, 1923. 

A. E. Murneek has been appointed assistant professor of horticulture. 

Xevada Station. — Studies of alkali poisoning of sheep, cattle, and horses in 
progress since midsummer under C. E. Fleming and M. R. Miller have shown 
that solutions of native alkaline salts of the degree of concentration common 
in desert water holes have poisonous properties. With exx>erimental animals 
on good feed but supplied only with the alkali water, it was shown that scour- 
ing and loss of flesh take place immediately and that more serious consequences 
soon follow. The tests seem to indicate that most of the cases of alkali poison- 
ing reported from time to time are due to the dissolved salts in the water 
holes and not to poisonous range plants. 

Rutgers College and New Jersey Stations, — The new dairy and animal 
husbandry building, previously described (E. S, R,, 48, p. 698), has been com- 
pleted. 

The College of Agriculture and the stations cooperated with the State de- 
partment of agriculture In an exhibit at Trenton during agricultural week, 
January 18-16L Members of the staff participated prominently in the program 
of the various meetings. 

Willard O. Thompson, chief of the department of poultry husbandry, hSiS 
been given a two years* leave of absence, beginning November 1, 1924, to serve 
as temporary director of the National Poultry Institute of England. This 
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institate has recently been established ** for the promotion of advanced courses 
In poultry husbandry and the pursuit of research.*’ It is located at Harper 
Adams Agricultural College, Newport, Shropshire, where a plant with 

11,000 birds is already available. Funds aggregating £50,000 a¥e available for 
the institute, which is under the joint jurisdiction of the Ministry of Agri- 
culture and Fisheries and the college. 

Pennsylvania College and Station. — D. L. Van Dine, assistant professor of 
entomology extension, has accepted an appointment as entomologist of the 
Tropical* Plant Research Foundation with headquarters at Central Baragua, 
Oamaguey Province, Cuba. C. D. Dahle, assistant professor of dairy hus- 
bandry and assistant dairy husbandman in the Minnesota University and 
Station, has been appointed associate professor of dairy manufactufes in the 
coUege and associate in dairy manufactures in the station vice W. B. Combs, 
who has become professor of dairy husbandry and dairy husbandman at the 
University of Minnesota. Other appointments include Warren B. MacMillan 
as assistant in forestry, and Edwin H. Rohrbeck, B. P. Tittsler, and E. Grant 
Lantz as instructors in agricultural extension, bacteriology, and farm ma- 
chinery, respectively. 

Vermont Station. — ^Dr. Elzra Brainerd, for the past eight years associated 
with the station, died at his home in Middlcbury, December S, 1924, at the age 
of 80 years. 

Doctor Brainerd was a graduate of Mlddlebury College, and after graduation 
served in that institution through the gradas from tutor to president, holding 
the latter position for 23 years. Upon retirement he devoted his efforts to his 
study of the flora of Vermont, which had long been under way. In this work 
he was not content with merely listing the plants and making ^a herbarium, 
but was one of the first to study the problem of relationships, variations within 
a species, the possibility of natural hybridization, and the origin of species by 
means of hybridization. The final results of his studies are given in three 
bulletins published by the station, Bulletin 217 dealing with his work with 
Bubus and Bulletins 224 and 239 with Viola. His work was of a high order 
and has constituted an important contribution to knowledge. 

Wisconsin University and Station. — ^According to a recent report of the 
State leader, the county agent system is becoming more firmly established in 
Wisconsin. There is now a total of 47 county agents, and definite provision 
has been made in 29 counties for the continuance of their work, while an 
additional county where #ork was dropped two years ago has voted to restore 
it. In three other cases where unfavorable action had been initiated appro- 
priations have now been resi^fed for the next two years. 

Bulletin 242 of the station, Milk the Best Food, has just been trans- 

lated into Spanish by direction of t^ Secretary of Agriculture of the Republic 
of Mexico for distribution in that country. 

Twelfth International Congress of Agriculture. — ^Arrangements are being 
made to hold this congress at Warsaw, Poland, from June 21 to 24. The con- 
gress will be organized into sections of rural economics, plant production, 
agricultural industries, and agricultural research and education. The toj^cs 
to be taken up under agricultural research will include the organization of 
collective experiments of long duration and their importance for agriculture, 
the coordination of agricultuifl^oxperixnentation by means of an intematimial 
understanding, the organihPi^ of zootechnlcal experimentation* and the 
unification of methods for the analyst of manures gnd seeds. The ropre- 
Mltatives in the United States of the International Commission wldch has 
lH^lpongress in charge are Drs. D. O. Howard and A. C. True of the U. S. 
of Agriculture. ■ 
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Atoms, J. Perbin, trans. by D, L. Hammick {London: Constable d Co,, Ltd,, 
192S, 2 Bng, ed,, rev., pp. XV+2S1, figs. IQ). — ^Tbis is the authorised English 
translation of the eleventh French edition of this treatise on physical chemls' 
try, which has been brought up to date for the purpose of the translation. 

On the science of color, W. Ostwaiji {Farbkunde, Leipzig: S, Hirzel, 192S, 
pp. XV -^313, pis. 4, figs. 39). — ^This monograph, which is one of the series 
entitled Chemie und Technlk der Gegenwart, edited by W. Roth, deals with 
the chemistry, physics, and psychology of color. 

Color and chemical constitution, J. Martinet and P. Alexandre {Couleur 
et Constitution CtUmique. Paris: lAbr. Octave Doin, 1924, PP- 
the introductory section of this monograph, the meaning of the term color” 
is discussed and illustrations are given of various types of unsaturated groups 
upon which color is considered to depend. Chromophores are defined as 
groups unsaturated by constitution and auxochromes as groups unsaturated 
by nature. In the text proper, the influence of structure upon color is first 
pointed out by an examination of various colored hydrocarbons. This is fol- 
lowed by a discussion of the rdle of different chromophores and auxochromes 
in producing color changes and the effect of the introduction of various radicals 
in different positions with respect to chromophores and auxochromes. The 
influence of solvents, temperature, and light is then examined, and finally the 
relation of the unsaturated groups to other physical and chemical properties 
is discussed. 

Pigments: Their properties and teats, ”Technicus” {London: Scott, 
Greenwood d Son, 1924, pp. F/Z+dd). — ^This pocket manual contains general 
directions for the testing of dry pigments, the extraction of pigments from 
oil paints, the determination of the specific gravity of pigments, and the 
staining power, opacity, and flame tests. Various pigments classified under 
color are then described briefly as to common name, chemical composition, 
properties, adulterants, and principal tests. Information on the solubility 
of pigments in acids is summarised in a chart. To add to the usefulness 
of the manual, blank pages are provided opposite the descriptions of the indi- 
vidual pigments to record special points coming under the observation of 
the worker. 

Agricultural chemistry [studies at the Pennsylvania Station] {Pennsyl- 
vania 8ta. Bid. 188 (1924), P- 7).— Progress is reported on the foUowing 
studies: 

The vUamiin content of emporated milks, R. A. Dutcher, E. Francis, and 
W. B. Combs. — As the result of the usual feeding experiments conducted on 
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rats in cages provided with screen bottoms to prevent nccess to feces, It has 
been concluded that evaporation of milk by the air blast and vacuum methods 
does not Injure vitamin B to any marked extent, nlthough slight destruction 
may take place. In sterilized evaporated milk there was evidence of some 
destruction of vitamin B, particularly when the air blast method was used. 

The determination of nitrogen in connection mth the wet combustion method 
for carbon^ A. K. Anderson. — ^The author, with the assistance of H. S. Schutte, 
has devised a method of determining both nitrogen and carbon in the same 
sample as follows: The sample is first heated with concentrated sulfuric acid 
and aerated to remove the hydrochloric acid formed from chlorides wdiich 
may be present, and is then treated with chromic acid for the determination 
of carbon by the wet combustion method. The residue from this determina- 
tion is made alkaline and distilled as In the usual Kjeldahl method. It is 
stated that nitrogen values determined in this way agree very closely with 
those obtained by the Kjeldahl method. 

Vanilla extracts, H. B. Pierce and W. B. Combs. — In experiments conducted 
by the authors, with the assistance of W. F. Borst, it was found impossible 
to distinguish between the flavor of the better grades of true and artificial 
vanilla extracts when used as flavoring agents in standard ice cream mixes. 
The lead number was found to be the only chemical test serving to distinguish 
between true and artificial extracts. 

Bread troubles In the light of hydrogen-ion concentration, U. J. Clark 
(Cereal Chem,, 1 (JI924), No. 4, pp. 161-167 ). — ^This is a general discussion of 
the significance of H-lon concentration determinations in Judging bread 
quality. 

Lipoids, a factor influencing gluten quality, E. B. Working {Cereal 
Chem.y 1 (1924), No. 4 PP- 15S-15S ). — Evidence is i>reseuted in this preliminary 
report that lipoids, if present In flour in con.stderable amounts, Injure the 
quality of the gluten. Prolonged washing with distilled water of the soft 
gluten from low grade flour was found to remove appreciable amounts of 
phosphatides and to increase gradually the tenacity of the gluten until it 
was practically equal to that of patent flour. Similarly, the addition to crude 
gluten from patent flour of wheat phosphatides, egg lecithin, and other 
colloids Injured the quality of the gluten as measured by the feel of the 
hand-washed gluten, by viscosity as measured by the MacMichael viscosi- 
meter, and by baking tests. It is suggested that the change in viscosity of 
flour following the removal of salts, as reported by Sharp and Gortner 
(B. S. R., 60, p. 603), may be due in part to the removal of lipoids and other 
water-soluble material, and evidence in support of this is submitted. 

The effect of heat on the activity of the enzyme peroxidase as fonnd In 
milk, G. Spitzer and M. O. Tayior (Jour. Dairy 8ci., 7 (1924) y No. S . pp. 224- 
244y Me. 2 ). — In this contribution from the Indiana Experiment Station the 
destruction of peroxidase in milk held at different temperatures for varying 
periods of time was determined by using the Storch test and comparing the 
color obtained with that of a series of standards prepared by diluting raw 
milk in different proportions with milk steHlized by heating to from 95 to 
98® C. for 30 minutes. 

On plotting the enzyme concentration at different intervals of time, the 
resulting curves for the different temperatures were similar to logarithmic 
curves. Milk heated to 62.6® and held at that temperature for 20 minutes 
lost little of its peroxidase activity, but heated to 86® and kept at this tem- 
perature for less than 3 seconds (condition for regtilar flash sterilization) 
lost almost all of its peroxidase activity. Tables are included giving calcu- 



AGBIOUIiTURAL CHEMISTBY AOBOTBCHNY 


1925] 


208 


lated values of the velocity constant K of the reaction of destruction at 
several different temperatures. 

Effect of insulin on the lactic fermentation, A. A. Noyes and H. W. Estill 
Acad, 8ci. Proc., 10 (1924), No, 10, pp. ^i5-4iS)*-“Wlth a view to 
obtaining: a more satisfactory method than the animal test for the assay 
of insulin, an investigation, of which this is a preliminary report, was under- 
taken of the effect of insulin upon the lactic fermentation of glucose by 
LaciohacilluH hulyaricm and L. acidophilus. 

‘‘The results of this investigation may be summed up in the statement that 
insulin has been proved to increase substantially (by 20-25 per cent) the 
quantity of acid produced by the fermentation of glucose under the Influence 
of the organism L. hulgaricm, and to a less extent under that of L, acid- 
ophilus, Whether this effect is due to stimulation of the growth of the 
organism, to increase in the decomposition of the glucose through co-enzyme 
action or to some other cause has not been determined. From the viewix>int also 
of developing a method of assaying insulin, the research is to be regarded as 
only a preliminary one; and it is to be continued in this direction, so as to 
find the best conditions for producing the maximum effect and for yielding con- 
cordant results in duplicate experiments and to determine how the magnitude of 
the effect varies with the concentration of the Insulin.” 

A mixed Indicator for carbonate-bicarbonate titrations, S. G. Simpson 
{Indus, and Engin. Chem., 16 {1924), No. 7, p. 7G9). — A study of various indi- 
cators for carbonate-bicarbonate titrations has led to the selection, as most 
suitable, of a mixture of 3 drops cresol red and thymol blue (1 volume to 2) 
for the first end point, and of 4 drops of bromophenol blue for the second. The 
indicators are prepared as descril>ed by Clark (B. S. li., 45, p. 11). 

On the determination of arsenic, chiefly in dipwashes, J. P. van Zyl 
{Union 8o. Africa Dept. Agr., Rpts. Dir, Vet, Ed, and Research, 9-^10 (1928), pp. 
781-795), — ^An extensive comparison of various methods of determining arsenic 
in dipwashes is reported. 

Three series of analyses were made with nine different methods. In the first 
series, standard solutions were prepared of sodium arsenite alone and in com- 
bination with phenol, soap, tar, paraffin, soil, and manure. The second series 
consisted of samples of commercial dips and field samples of varying degrees 
of contamination. The third series was arranged particularly to test the 
effect of different methods of clarification upon the determination. The 
chief points of interest brought out by the data obtained are summarized 
essentially as follows: 

In the ease of turbid dips a reliable method of clarification is essential, 
and for this heating with animal charcoal and sulfuric acid was found to be 
satisfactory. If the solution has first been clarified by this method, the method 
for total arsenic by reduction of arsenate to arsenite with thiosulfate has been 
found to give excellent results, but if the solution has not been clarified the 
end point is in some cases difficult to determine. Reduction of arsenate wdth 
potassium iodide and sulfuric acid was found to give correct results with or 
without clarification, but the Chapin metliod for total arsenic is considered 
preferable for routine work. 

Fair but not altogether reliable results were obtained by direct titration 
of the unclarifled solution with iodine in the presence of sufiEicient bicarbonate, 
but the results were much too low if no bicarbonate was present. Clearing 
the sample by means of crude bisulfate was found to involve a slight loss of 
AaAy$, but the method is considered Justiflable for field control. The results 
obtained on solutionB made up with ordinary hard water agreed well with the 
theoretical values. 



204 


EXPEEIMBKX SXATIOK BEOOBD 


tVot, 52 


On the measurement of hydrogen-ion concentrations In soil by means 
of the quinhydrone electrode, E. Biilmann (Jour, Agr, Soi. (^gland), 
14 (1924), No. 2, pp. 2S2-2S9 figs. iB).—The theurj" on which the use of the 
quinhydrone electrode is based and the method of preparing the electrode are 
described briefly, and data are presented and discussed on its use in the 
determination of the H>ion concentration of soil extracts and suspensions. 

Extracts of three different soil samples were each tested with three quin- 
hydrone standard electrodes, and it was found that the greatest difference 
between the potentials for the same soil extract was 0.0025 volt, a suflldently 
satisfactory agreement. The pH values of seven different soil samples were 
determined colorlmetrically with bromothymol blue and a-naphtholphthalein 
as indicators and with the quinhydrone capillary electrode. The average varia- 
tion between the pH values for each sample was only 0.07. Mixtures of soil 
and water were finally examined by the ordinary quinhydrone electrode, using 
in one case electrode vessels of the calomel electrode type and in the other 
ordinary test tubes. In the latter case 5 gm. of the soil sample was shaken 
for a short time in a test tube with 20 cc. of boiled distilled water and a few 
centigrams of quinhydrone. The platinum electrode was placed in this mix-, 
ture and a cell formed by hanging the standard electrode on the edge of the 
test tube so that the end of the siphon tube dipped a few millimeters into the 
liquid in the test tube. The results obtained by the two methods showed satis- 
factory agreement except that the values were slightly lower in the test tube 
experiments. 

In conclusion data obtained by Christensen and Jensen on the application 
of the method on a large scale to the determination of H-ion concentrations 
in soils are reported. These have been noted previously from another source 
(E. S. R., 61, p. 806). 

The determination of nitrate and ammonia in nitrogenous materials, 
O. M. Shedd (Jour, Agr. Research \JJ. <S^], (1924), No. 6, pp. 527-^39 ). — This 

contribution from the Kentucky Experiment Station consists of a comparison 
of the Strowd method of determining nitrates in plants (E. S. R., 44, p. 504) 
with a modified procedure and a comparison of the modified method with 
the Ulsch-Street method for determining nitrate in fertilizers and of these 
two with the Official magnesium oxide method for determining ammoniacal 
nitrogen in fertilizers. The modification of the Strowd method consisted 
chiefly in allowing the reduction with the Devarda alloy to continue for 24 
hours at room temperature previous to heating the solution. 

Concordant results were obtained with the original and modified methods 
in the recovery of nitrates from solution and nitrates added to tobacco of low 
nitrate content, but more consistent and generally higher results were ob- 
tained with the modified method when nitrates were determined in different 
kinds of tobacco of variable nitrate content. The modified method and the 
Ulsch-Street method were both satisfactory for nitrates in commercial fer- 
tilizers, although in some cases lower results were obtained with the latter 
method. 

The control determination in the modified method proved as accurate for 
the determination of ammoniacal nitrogen in fertilizers as the Official mag- 
nesium oxide method provided the solution was filtered. Filtration proved of 
small advantage if nitrate determinations alone were to be made. 

*^The modified Strowd method is not recommended for general appUcaticm. 
for nitrate determinations until its reliability is established, but it is be- 
lieved that its use can be extended to others of a different nature from those 
mnj^oyed in this investigation.*’ 
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DetermiiiatioB of moisture in wheat and ilour, Part I, H. Snyd£s and 
B. Sullivan {Indus, and Engin. Chem., 16 (1924), No.- 7, pp. 741-7-44). — 
comparison Is reported of moisture determinations on flour by means of air 
oven drying for 5 hours at 105® C., water oven drying for the same length 
of time, and vacuum oven drying at lOO** and a vacuum of from 600 to 750 mm. 

The average loss in weight from 28 samples of flour was 11.76 per cent in 
the water oven as compared with 18.21 per cent in the air oven and 13.8 per 
cent in the vacuum oven. The factors causing these variations are discussed. 

Influence of several solvents on the Hanus iodine values of cottonseed 
and coconut oils, H. J. Bankston, je., and F*. C. Vilbkandt {Indus, and Engin. 
Chem., 16 {1924) t No. 7, pp. 707, 708, figs. 2). — Data are reported on the deter- 
mination of the Iodine numbers of cottonseed and coconut oils by the Hanus 
method, with the use of varying amounts of different solvents. Variable and 
inconsistent results were obtained with alcohol, ether, and benzene. The 
values obtained with carbon tetrachloride were consistent provided 15 cc. or 
more of the solvent was used with 0.5 gm. of the oil. With chloroform higher 
and more consistent values were obtained for cottonseed oil than those ob- 
tained with carbon tetrachloride, but the results with coconut oil were verjr 
little affected by the use of chloroform. 

Deterttiination of dry substance In beet sugar Juices, R. J. Bbown {Indus, 
and Engin. Chem., 16 {1924) ^ PP- 746-748). — This is a preliminary report 

on the selection of a method of determining dry substances in thin sugar 
juices to an accuracy of 0.01 per cent. Gravimetric methods were considered 
most suitable, and a comparison was made of the Spencer oven and the Freas 
vacuum oven. The first was found to give results checking within from 0.01 
to 0.04 per cent and is considered satisfactory for rapid routine work but 
not for work requiring extreme accuracy. With the Frees vacuum oven 
satisfactory results were obtained with the following technique: Twenty-five 
gm. of acid'Washed, ignited .sand is weighed into an aluminum dish contain- 
ing a glass stirring rod, heated for 15 hours at from 70 to 75® C. with 120 
mm. absolute pressure, cooled in a desiccator, and weighed. To this is added 
5 cc. of the sugar solution from a weighing bottle and the mixture heated in 
the same way, cooled in the desiccator for not more tlian 1 hour, and weighed 
rapidly. 

Super-defecation of canc Juice, W. D. Hobne {Indus, and Engin. Chan., 
16 {1924), ^ 0 . 7, pp. 732, 733). — “The process here described has been devised 
to secure the advantages of complete precipitation of all the impurities that 
lime will throw dowm, without incurring the disadvantages of working up a 
highly alkaline juice. This is accomplished through a patented process by 
liming to a certain point between alkalinity to litmus and alkalinity to phenol- 
phthaleln, heating, settling, and decanting. The decanted juice is then treated 
with a specially prepared phosphatic reagent which precipitates the lime and 
other bases; the solution is slightly reheated and settled. The juice, thus 
raised considerably more than usual in purity, and lighter colored and cleaner, 
yields more abundant and more readily worked sugars. The phosphatic pre- 
cipitate is used as cane fertilizer, thus conserving its cost.” 

Oornstalk sirup Investigations, J. J. Willaman, G. O. Bubb, and F. R. 
Davison {Minnesota Bta. Bui. 207 {1924)^ PP- 6-58, figs. 21). — This is a report 
of an investigation of the sirup-making possibilities of the stalks of sweet 
corn as a cannery by-product 

The factors upon which depends the development In the cane of the maxi- 
mum quantity of Juice of the best quality were first considered. Several 
varieties of sweet corn and field corn w'ere used for analyses of the Juice of 
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the stalk at the time of removal of the ears for canning and after standing 
in the field with and without removal of the ears. The juice of the stalks at 
the canning stage had a density of from 9 to 11® Brlx, but that of stalks which 
had stood for from 10 to 20 days after the removal of the ears had a density 
of from 13 to 17®. The Juice of stalks from which the ears had not been re- 
moved did not increase in density. Simultaneously with the increase in 
density of the Juice during the ripening period after the removal of the ears, 
other changes in composition took place including a slight increase in acidity, 
a large increase in total and protein nitrogen, in substances precipitated by 
alcohol, and in sugars, chiefly sucrose, and no change in mineral content. 

The quotient obtained by dividing the total soUds of the Juice as determined 
with the Abb^ refraetometer by the degrees Brlx was found to be a valuable 
index of the quality of the Juice for sirup making. It is suggested tentatively 
that any juice with a quotient of 94 or less be considered unsuitable for sirup 
making. 

With the exception of one lot of Evergreen corn which was found to have 
excessive quantities of potassium nitrate, the Juice obtained from the differ- 
ent varieties was of about the same quality. Some evidence was obtained that 
daring cool, moist weather the mineral content of the Juice is low and the 
purity high, the reverse being true for hot, dry weather. The quality of the 
juice was not seriously impaired after the cornstalks had stood in the shock 
for at least 2 days. 

The general process followed in making experimental lots of sirup was es- 
sentially as follows: The clean stalks, with ears, leaves, and tassels removed, 
were milled once in a three-roll mill. The juice was heated to boiling and 
after removal of the scum was treated with lime, kieselguhr, or carbon, and 
then evaporated, preferably in a vacuum evaporator, to a content of from 73 
to 76 per cent solids. It was found that the methods adopted as most satis- 
factory for making sorglium sirup (E. S. R., 42, p. 713) were applicable to the 
manufacture of cornstalk s rup with the exception of the control of acidity. 
In the cornstalk juice considerable changes in acidity were brought about by 
heat and by the addition of kieselguhr and carbon. The carbons proved value- 
less in the treatment, but kieselguhr proved an excellent filter aid. The 
method of defecation and filtration recommended as most satisfactory consists 
in heat ng the juice by steam in defecators Just to the boiling point, titrating, 
and adding lime to reduce the acidity to about 12®, after which kieselguhr is 
added to about 1 per cent of the weight of the Juice. The Juice is then stirred 
and immediately pumped through a filter press which has been pl^ecoated w.th 
kieselguhr. The juice is finally evaporated in a vacuum evaporator to a 
density of from 75 to 78®. The sirup is said to be of a reddish amber color, 
with a pleasant flavor, and to rival the best grades of sorghum and molasses 
as a cooking sirup. 

The economic considerations for the manufacture of cornstalk sirup are 
summarized as follows : The possibilities of the successful commercial manu- 
facture of cornstalk sirup are not yet altogether bright. In the present esti- 
mates of cost, it is assumed that $3 per ton of fresh stalks would be a price 
satisfactory to the grower. This would amount to from 18 to 21 cts. per 
gallon of sirup. The cost of manufacture is estimated at 80 cts. The total 
cost is thus about 50 cts. per true gallon, and could wholesale at about 68 cts. 
and compete with the best grade of sorghum sirup. Assuming a capital outlay 
of 660,000, the returns at this price for sirup would be about XI per cent. 
These figures allow for the utilization of bagasse and leaves. It would be 
difiicult to say whether these costs could be materially reduced In actual 
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practice, and whether the profits as indicated would make the venture attrac> 
ttve.” 

Cornstalk sirup Investigations, J. J. Willaman, G. O. Bubb, and F. li. 
Davison {Indus, and Engin. Chem., 10 (1924), AV;. 7, pp. 7S4--739). — briefer 
account of the investigation noted above. 

Some chemical aspects of sweet com drying, 0. O. Appleman (Maryland 
8ta, Bui. 267 (1924)), PP* 287-298). — Supplementing previous work (E. S. R., 
49, p. 882) data on the loss of sugar from sweet corn after picking and during 
various processes employed in drying are reported and discussed. 

The best stage for picking corn for drying is considered to be the late milk 
stage when the corn contains from 75 to 78 per cent of water and from 10 to 
12 per cent of starch. If Immature the kernels shrink badly and are apt to 
turn black on drying, while if too mature the kernels will be tough and lacking 
in sweetness. To retain the natural sweetness the corn should be picked early 
in the morning and prepared immediately for drying. 

Blanching in boiling water for 10 minutes did not extract any appreciable 
amount of sugar from the corn, but did not prevent the loss of sugar on 
subsequent drying in the sun. Sun drying is considered to be impracticable 
in Maryland owing to the uncertain weather conditions prevailing during the 
sweet corn season. When dried by artificial heat the carbohydrate changes 
during drying at 170 and 212 F. w'ere insignificant in corn which had been 
blanched for from 3 to 5 minutes. At 158® there was some conversion of 
sucrose into reducing sugars. The best results were obtained by heating the 
corn as rapidly as possible to a temperature near the boiling point of water, 
drying at this temperature for from 3 to 4 hours, and completing the drying 
at moderate temperatures. PYcquent stirring of the corn while drying and 
removing it from the drying tcmi)erature as soon as it had dried sufilciently 
were found to prevent blackening of the corn. 

Olive pickling in Mediterranean countries, W. V. Cbuess (California Sta. 
Circ. 278 (1924), pp* 63, figs. 19). — Following cultural notes abstracted on 
p. 237, a detailed description, based upon observations made in Si)anish olive 
orchards and factories and illustrated by photographs, is given of the process 
of pickling green olives in Spain. Brief descriptions are also given of French, 
Greek, and miscellaneous European processes for pickling olives, with sugges- 
tions for the possible adaptation of some of the processes to the preparation 
of olives in California. 

♦ METEOEOLOOY 

Forecasting seasonal rainfall from ocean temperatures, G. F. McEwem 
(Bui. Amer. Met. Boc., 5 (1924), No. 10, pp. 137-139, fig. 1). — It is stated that 
** investigations have shown that summer temperatures of the California coastal 
waters are hnver or higher in proportion as the Pacific * high * is of greater or 
less intensity, and accordingly low summer temperatures should be followed 
by a seasonal rainfall greater than the average and high temperatures should 
be followed by a seasonal rainfall less than the average. The observed correla- 
tion between temperature and rainfall for the past eight years accords with 
the above hypothesis. A change of 1® F. has been found to correspond on the 
average to 2 in. of rain over the coastal region of southern California.” 

Data for the eight years 1916-1924 and the rainfall indications for 1924-25 
are sommarhsed. It is stated that ”lf the relation thus Indicated continues 
to hold, the 1924-25 seasonal rainfall will be about 17 in., or 5 in. above the 
average for tlie last eight years.” 



208 


EXPERIMENT STATION RECOBD 


(Vot. 62 


The eleven-year sun spot period and seasonal and regional tempera- 
ture fluctuations in the Northern Hemisphere [trans. title], B. Dboste 
{Met, Ztsohr, IBrunawick], {192^), No, 9, pp, 261-268, fig, 1). — The sun spot 
effect on temperature is stated to be greatest as a rule in winter and decidedly 
less in summer and as the yearly average. The effect is positive for the greater 
part of the Northern Hemisphere, but is negative in certain widely distributed 
regions. The areas of direct agreement of temperature with sun spot fre- 
quency extends to America as well as Eurasia, and the regional variations are 
stated to be In accord with Kdppen's conclusion that the mean temperature of 
the earth*s surface as a rule varies inversely as the sun spots. 

Meteorological observations, 1922 {Guam Sta, Rpt, 1922, p. 20), — Obser- 
vations on atmospheric pressure, temperature, precipitation, and velocity and 
direction of the wind as recorded at the Guam Experiment Station are sum- 
marized for the year ended June 30, 1922. 

Meteorological observations at the Massachusetts Agricultural Ehceprl- 
iiient Station, J. E. Ostrander and J. Bower, jr. {Massachusetts Sta, Met, 
Bills. 429-430 {1924) i PP- 4 each), — Summaries are given of observations at 
Amherst, Mass., on pressure, temi>erature, humidity, precipitation, wind, sun- 
shine, cloudiness, and casual phenomena during September and October, 1924. 
The data are briefly discussed in general notes on the weather of each month. 

Nitrogen in the rainwater at different points in Kentucky, J. F. Freeman 
{Jour. Amer. Soc. Agron,, 16 {1924), No. 6, pp. 356-358). — Determinations of 
total, ammoniacal, and nitrate nitrogen in samples of rain water collected at 
seven places are reported. The average annual rainfall of six of these places 
was 42.76 in. The average ammoniacal nitrogen brought down per acre was 
11.61 lbs., nitrate nitrogen 7.17 lbs., and total nitrogen 18.78 lbs. 

Sulfur in rainfall in Kentucky, E. M. Johnson {Jour, Amer, Soc, Agron., 
16 {1924), ^ 0 , 6, pp, S5S-S56). — The sulfur content of rainfall collected at seven 
different places in the State is reported. With annual rainfalls varying from 
41.37 to 49.62 in., and an average of 44.77 in., the sulfur per acre-inch of rain- 
fall varied from 0.41 to 0.94 lb. per acre. The average annual precipitation 
of sulfur varied from 17.1 to 41.19 lbs. per acre, with an average of 29.52 lbs. 
The sulfur precipitation was greater in winter than in summer. 

Besults obtained by other investigators are summarized, and a list of 10 
references to literature cited is given. The unreliability of estimates of annual 
precipitation of sulfur based on examination of a few samples of rainfall is 
pointed out. 

SOILS— PEETIUZEKS 

The composition of the earth*s crust, F. W. Cjlarke and H. S. Washing- 
ton {U, 8, Geol. Su7't>ev, Prof, Paper 127 {1924), pp- large amount 

of data is presented which may be of interest in the study of soils. 

A statistical study of the distribution of soil material In the United 
States according to the size of its particles, D. S. Jennings {Soil Sci,, 17 
{192t)^ No, 6, pp, 469-485, figs, 5), — In a contribution from the Utah Experi- 
ment Station histograms representing the average textural composltiou of the 
13 soil divisions of the United States are presented. These have been worked 
out from the data obtained from U. S. D. A. Bureau of Soils Bulletin 96 (E. S. 
B., 80, p. 19). 

It was found that the ratio of the area of separate 5 to the total area Is 
approximately constant for the 13 divisions. This ratio, expressed as a per- 
centage, is 14.32±:0.39. The standard deviation and probable errors are less 
for separate 5 than for separates 4, 6, and 7, while the coeihslent of variability 
is less for separate 5 than for any other separate except 1. The same relative 
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condition with respect to separate 5 maintains for 229 smaller areas well dis- 
tributed throughout the United States. 

Each histogram was characterized by a mode in either separates 4 or 6, and 
the constancy of separate 5 is explained on this basis. A study of the distri- 
bution of the soil from several parent rock types to explain the position of the 
mode showed that (1) quartz-bearing igneous rocks tend to give soils low in 
silt and high in sand and clay, (2) soils the parent rock of which are mixtures 
of sandstone and shale approximate the average texture, and (3) limestone, 
slate, shale, and loessial material tend to give soils of high silt and low sand 
content. 

These criteria are applied to 8 of the 13 soil divisions and offer an explana- 
tion of the distribution of soil classes. It is also shown that the general mean, 
which probably represents the average soil class of the United States, is a loam. 

The value of soil analysis when limitedi to an Intensive single cropping 
system, W. T. McGeobgk (Soil 8cL, 17 ( 1924 ), No, 6, pp. 457 - 462 ), — In a con- 
tribution from the Hawaiian Sugar Planters* Experiment Station, a summary 
of information on methods of soil analysis which are applicable to the solution 
of soil fertility problems involved in an intensive single cropping system such 
as is practiced on sugar plantations is presented. 

In this connection it is stated that the 1 per cent citric acid test is being ex- 
tensively applied as a guide to fertilizer policy on the sugar plantations. A 
definite relation has been noted between forms of silica and lime present in 
Hawaiian soils as well as the soil reaction and availability of phosphoric acid. 
It has also been found that the response to phosphate manuring is typical of 
upland areas and is rarely obtained on lowland soils. The availability of potash 
appears to be Influenced by the physical composition, lime content, and reaction 
of the soil, with an additional association of low availability in districts of 
heavy rainfall. 

Hancock County soils, It. S. Smith, E. E. De Turk, F. C. Bauer, and L. H. 
Smith {Illinois 8ta, Soil Rpt, 27 { 1924 ) t PP* 2, figs, 9 ). — ^This sur- 

vey deals with the soils of an area of 489,523 acres in the extreme western part 
of Illinois. The county is divided into two principal drainage areas, one drain- 
ing into the Mississippi and the other into the Illinois River. By far the largest 
part of the soil material has been transported and deposited upon the drift by 
wind. Exclusive of bottom land, the county includes (1) two areas of deep 
loess along the Mississippi bluff, (2) a comparatively small area in the north- 
central part of the county made up of soils having very i>ervious subsoils, and 
(3) an area in which the subsoils are less pervious to water and air. 

The soils are grouped as upland prairie, upland timber, terrace, old bottom 
land, late bottom land, and residual soils. Twenty-three soil types are maiH^> 
of which the brown silt loam upland praire soil and the yellow gray sUt loam 
and yellow silt loam upland timber soils cover 33.35, 21.73, and 19.1 per cent of 
the area, respectively. 

Analyses and field experiments are also reported to determine the fertility 
requirements and crop adaptations of the prevailing soil types. Ex|||ilmations 
for Interpreting the soil survey and information on the principles of soil fer- 
tility are appended. 

A supplement containing experimental field data from fields on soil types 
similar to those occurring in the county is also included. 

Boil survey of Cole County, Missouri, A. T. Sweet and R. WiLDEEMxn'U 
(U. 8. Dept, Agr^, Adv. Sheets Field Oper, Bur. Soils, 1920, pp. III +1601- 
1520, pi 1, fig, 1, map 1), — ^This sun^ey, made in cooperation with the Missouri 
Experiment Station, deals with the soils of an area of 248,960 acres lying in 
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the center of the State of Missouri. The greater part of the county* is un- 
dulating, rolling, or broken upland. The remainder consists of terrace and 
bottom land. Nearly every part of the upland is well drained. The stream 
terraces are usually rather poorly drained and most of the first bottoms are 
subject to occasional overflow. « 

The soils of the county aie of residual, loessial, and alluvial origin. In- 
cluding river wash, 16 soil tyi)es of 9 series are mapped, of which the Union 
silt loam and stony loam cover 46.3 and 19.6 per cent of the area, respectively. 

Soil survey of Benton County, Oregon, E. J. C.uipenteb and E. F. Tobqeb- 
SON (U. 8, Dept, Agr,, Adv. Sheets Field Oper. Bur. Soils, 1020, pp. /If -+-14^1- 
1474 , pis. 2, fig. 1, map 1 ). — ^This survey, made in cooperation with the Oregon 
Experiment Station, deals with the soils of an area of 414,720 acres lying ^n 
the Pacific coast soil region in middle- western Oregon. Approximately three- 
fourths of the county lies in the drainage area of the ‘Willamette River and 

one-fourth on the western slo^tes of the Coast Range. The valley areas con- 

sist of alluvial flood plains and alluvial terraces and valley slopes. The 
alluvial fiood plains are largely subject to periodic overflow. For the most 
part the surfaces of the terraces and valley slopes are smooth to gently 
undulating, and some of the smoother areas have very poor natural drainage. 

The soils of the county are said to vary in productiveness, drainage usually 
being the limiting factor. Including river wash and rough mountainous land, 
26 soil types of 17 series are mapped, of which the rough mountainous land 
covers 37 per cent of the area. The Aiken silty clay loam is the most extensive 
classified soil type. 

Representative Transvaal soils.— —VIII, Tlie Waterberg sandy soil, B. de 
C. Mabchand {Union So. Africa Dept. Agr. Jour., 9 (1924), No. 1, pp. 80- 

Hi ). — In a further contribution to the subject (E. S. It., 51, p. 721), a descrip- 

tion is given of the nature, origin, and chemical and mechanical composition 
of the Waterberg sandy soil. This soil is almost invariably brown in color. 
The texture is loose and sandy, and as a rule some coarse gravel occurs, 
especially at a depth of 10 in. or more. There is no sharp line of demarca- 
tion between the surface and the subsoil. This soil is derived from the sand- 
stones of the upper series of the Waterberg system. 

The mechanical analyses indicate that these soils consist for the most part 
of sand, the silt and clay fractions amounting to from 0 to 12 per cent only. 
They are pervious, retain water poorly, become very hot, are readily soaked, 
and dry out just as rapidly, soon showing the effects of drought. The chemical 
analyses indicate that these soils are usually decidedly acid and are generally 
deficient in organic matter and in nutritive constituents. 

Further studies on soil profiles, M. M. McOool and A. G. Weidemann 
(Soil Sd., 18 (1924), ^o. S, pp. 181-183 ). — Further studies on the subject, 
conducted at the Michigan Experiment Station (E. S. R., 50, p. 617) to bring 
out differences that may occur chiefly In the colloidality of various horizons 
in several profiles, are reported. Both mineral and muck soil profiles 
were dfiidied, and the heat-of-wetting method was used to determine the differ- 
ences. 

The data show that the heat of wetting with water of the humus horizon Is 
much greater than that of the other horizons, and that the heat of wetting of 
organic soils with water is many times greater than that of mineral soils. In 
some profiles the heat of wetting of the humus horizon with nitrobenzole and 
absolute alcohol was slightly greater than that of the other horizons, but In 
a few cases it was actually lower. There was not very much difference In the 
heat of wetting of the mineral horizons with the different liquids used. These 
differences are considered to be significant in that in a given soil profile there 
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are horizons that react quite dilTerently to a given liquid and also to different 
liquids when brought into contact with them. 

Factors Inilueiicliig the binding power of soil colloids* H. E. Miholston 
{Jour. Apr. Research [V. S.^, 2H No. 6, pp. 499-613, figs. 6). — Studies 

conducted by the U. S. D. A. Bureau of Soils on the factors influencing the 
binding power of soil colloids •and the relation of the compressive strength of 
soil to the amount of colloidal material present therein are reported. 

A method was deduced for testing the binding power of soil colloids by de- 
termining the breaking strength of briquets molded from soils under deflnitely 
established conditions. 

The factors influencing the breaking strength of a briquet were found to be (1) 
the amount of moisture present at the time of molding, (2) the treatment of the 
material before molding the briquet, (3) the pressure applied, and (4) the 
manner of drying. Some of the factors found to affect the binding power of 
soil colloids are (1) the amount of colloid , present, (2) the size and grading 
of the noncolloidal material, (3) the kind of colloid, and (4) the dispersion 
of the colloid. 

A general relation between the load per gram of soil, L, and the amount of 
colloid in the soil in per cent, C, was deduced and given expression in the 
formula, E=0.42 C * **. 

NItriflcation In some South African soils, Part II, T. D. Hatx (Soil Sci., 
18 (1924), No. 3f pp. 2I0-2S6, figs. 3). — A continuation and extension of studies 
on the subject at the School of Agriculture and Experiment Station at Potchef- 
stroom, South Africa (E. S. R., 40, p. 514), are reported. 

The results confirmed the original conclusion that nitrification in South 
African soils is not as active as It has been found to be in Calfornia soils and 
soils from the more humid portions of North America. They Indicated that 
moisture and aeration are apparently factors influencing nitfrication under 
the climatic conditlon.s of South Africa more than temi)erature. The seasonal 
variation study showed a nitrate production which would be adequate for most 
crops on these soils, TJie drying of the soil in winter and also the frost ap- 
peared to improve the nitrifying t>ower when conditions again became favorable 
for nitrification. 

In the soil studied there was very little nitrification in samples taken below 
the first f<iot., although traces of such activity could be found to the sixth foot 
in cultivated fallow. It was found that for a nitrate determination only, a 
soli sample can he allowed to dry out, if thinly spread in the laboratory, with- 
out the nitrate content being appreciably affected. Nitrification was found to 
l)€ quite good In two of three acid soils studied, and it was not much improved 
by liming. Nitrification was found to be satisfactory in the Rustenburg to- 
bacco soils with the exception of two types. In most cases the subsoils nitri- 
fied better than the surface soils. 

[Soil fertility studies of the Indiana Station] (Indiana Sta,, Soil Fertility 
Invest., Francisco Field, 1917-1922 and 1917-1923, pp. 4 each, fig. 1 each; 
Worthington Field, 1013-1922 and 1913-1923, pp. 4 each, fig. 1 each; Jennings 
Oo. Field, 1921-1923, pp. 6, fig. 1; Nonh Yemon Field, 1013-1923, pp. 4, fig. 1; 
Scottshurg Field, 1908-1923, pp. 4, fig. 1; Soils and Crops Expt. Fdm, 1915- 
1923, pp. fig. 1; Moses Fell Annex Rpt., 1923, pp. 1-9. figs. 2 ). — ^The 

results of experiments at the above points are summarized. 

Soil improvement: Fertilizers and their use, ,T. Russsll (Jour. Min. 
Apr. lot. Brit.}, 31 (1924)^ No. 3, pp. 217-223 ). — In a brief contribution from 
the Rotbamsted Exiierimental Station a summary is made of available knowl- 
edge on the selection and use of nitrogenous, phosphatic, and potassic ferti- 



212 


BXFSBIMENT STATION BECXyRD 


[Vol. 62 


Users, and of natural manures. Special reference Is made to the progress of 
findings at the station. 

Tlie relation of manure to the nutritive and vitamin value of certain 
grain, R. McCarrison (Brit. Med. Jour., No. SSOO (19^4), pp. 567>-569). — 
Studies are reported which showed that in all probability natural manures are 
superior to artificial fertiUzers in infiuen^ng the nutritive and vitamin values 
of food grains. 

Decomposition of calcium cyanamide on storage, K. D. Jacob, H. J. 
Kbase, and J. M. Braham {Indus, and Enpin. Ghent., 16 {1924) , No. 7, pp. 
684^88, figs. 2). — In a contribution from the U. S. D. A. Fixed Nitrogen 
Research Laboratory the results of a study are reported on the nature and 
extent of the decomposition of calcium cyanamide under various storage con- 
ditions in quantities ranging from a few kilograms to 450 metric tons. Some 
of the observations covered a period of 2.5 years. 

When calcium cyanamide was e^xposed in small lots to unusually severe 
conditions of humidity and temperature for long periods, the cyanamide nitro- 
gen was completely changed into other forms, principally dlcyandiamide and 
urea in the approximate proportions of from 70 to 75 and from 20 to 22 per 
cent, re8i)ectively, of the total nitrogen. In such a case from 7 to 8 per cent 
of the total nitrogen was lost as ammonia. 

Untreated calcium cyanamide decomposed more rapidly than hydrated and 
oiled material. The decomposition of properly hydrated and oiled calcium 
cyanamide stored in 45-kg. bags over a period of six months was small under 
normal storage conditions as regards temperature and humidity. The de- 
composition of calcium cyanamide stored in bulk in such a manner that only 
a relatively small surface was exposed to the atmosphere, as in a silo, was 
almost negligible, the changes being confined largely to the top 20 cm. « 

The losses of nitrogen from calcium cyanamide stored in a silo were greatest 
in the first 10 cm. of material, where the maximum quantities of water and 
carbon dioxide were absorbed. This loss progressively decreased with increas- 
ing depth in the material. Loss of nitrogen apparently occurred in two stages — 
a slight loss occurring when the freshly prepared calcium cyanamide wai^ 
first placed In storage and further losses occurring as the calcium cyanamide 
decomposed. After 30.5 months’ storage 8.6 and 5 per cent, respectively, of 
the total nitrogen originally present was lost from the 0 to 5 and 15 to 20 cm. 
layers of material. 

Preparation of goaniddninm salts from calcinm cyanamide, J. S. Blair 
and J. M. Bbahak {Indus, and Engin. Chem., 16 {1924), No. 8, pp. 848S52, 
figs. 6 ). — ^In a contribution from the U. S. D. A. Fixed Nitrogen Research 
Laboratory a description is given of the conditions under which about 80 per 
cent of the cyanamide contained in aqueous solutions may be converted to 
guanidinium salts by heating under pressure with ammonium salts. 

The influence of silica, lime, and soil reaction upon the availability 
of phosphates in highly ferruginous soils, W. T. MoOeoboe {SoU 8oi., 17 
{1924), No. 6, pp. 463^468). — Studies conducted at the Hawaiiun Sugar 
Planters* Experiment Station are reported which showed that there is a 
definite relation between the availability of silica and phosphoric acid in 
Hawaiian soils as measured by the reE^nse of sugar cane to phosphate 
manuring. The reaction of the soil and the forms of lime present are also 
closely related to the availability of phosphoric acid. The application of 
these theories to field conditions is shown by the relation of acidity and 
solubility of silica and lime to the phosphoric acid content of cane Juice from 
cane at a particular plantation. 
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The JiTailabllity of phosphorus in calcareous and noncalcareous soils, 
J. W. Ames and O. J. ScholleIvbeiigeb {Ohio 8ta. Bui, S80 (1924), pp. B15-- 
242), — Data obtained from analyses of wheat grown on fertility plats with 
and without lime to determine the influence of lime upon phosphorus assimila- 
tion are reported. 

During the first years of the test wheat grew well on the cylinders, but 
the yields and composition of the crops indicated that phosphorus was not 
the limiting factor. Clermont silt loam was the only soil furnishing any 
indication that lime depressed the availability of native soil phosphorus. 
Clyde clay and Dunkirk sandy loam gave inconclusive evidence that lime 
caused increased removal of phosphorus from the unfertilized soil. Upshur 
clay indicated no effect due to lime. Volusia silt loam and Wooster silt 
loam bore increased crops as the effect of lime alone, and phosphorus removal 
from the unfertilized soil was increased by lime. 

Lime caused no change in the average phosphorus content of grain grown 
on fertilized Clermont silt loam. The average yield was slightly increased by 
lime applied to fertilized cylinders of Clyde clay, and the phosphorus per- 
centage in the grain was Increaseii. 

The yields of wheat upon fertilized Dunkirk sandy loam were adversely 
affected by lime, and the average removal of phosphorus was less from limed 
cylinders. The average percentage of phosphorus in the grain was greater 
in the crop from limed cylinders. 

Analyses of oat plants indicated that the difference in the phosphorus con- 
tent of the crop due to fertilization becomes less as the age of the plant 
increases. Millet grown on cylinders and cut at an early stage contained 
more phosphorus when grown on limed unfertilized cylinders of every soil 
except Clyde clay. 

An experiment with an artificial root indicated but slight differences in the 
availability of pho.sphorus dtie to lime, except in the case of the Wooster 
silt loam. 

After eight years in the cylinders, the most pronounced changes in the 
composition of the soils wore in the calcium soluble in dilute acid and in 
the reaction. The soils had hec*oine much more acid, and appreciable changes 
In the solubility of pho.sphorus, indicating depletion as the result of cropping, 
were noted in two cases. In every cn.se the organic phosphorus content was 
higher in the unlimed cylinder than in the original soil. 

Phosphate fertilizers for soil improvement, 11. W. Warner (Iowa Agr, 
Col, Ext, Bui, 118 (1924)* PP- S, figs, 7). — Practical information on the selec- 
tion, purchase, and use of phosphorus fertilizers for Iowa soils is presented 

Preparation of phosphoric acid, W. H. Ross, A. L. Mehrino, and R. M. 
Jones (Indus, and Bngm, Chenu, 16 (1924), 6, pp, 568S66), — In a con- 

tribution from the U. S. D. A. Bureau of Soils studies are briefly reported 
which showed that a mixture of calcium phosphate, silica, gnd carbon con- 
taining from 1 to 8 molecular equivalents of lime to 1 of silica and 5 of carbon 
loses upwards of 90 per cent of the phosphorus present when Ignited at 1,300® 
C. for one hour under reducing conditions. It was demonstrated that the 
loss of phosphorus is not due to a replacement of phosphoric acid by the less 
volatile silicic acid but to one or more of several reactions, depending on 
conditions, in which both silica and carbon play a part. 

The same loss of phosphorus occurs w^hen sand is replaced by an equal 
weight of potash shale, and when the lime in the mixture is three times the 
equivalent of the silica present loss of potash as well as phosphorus begins at 
1,050®, and at 1,300® upwards of 90 per cent of both escapes from the charge. 
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Little or no fusion occurs below 1,800*’ when the charge contains less than 
20 per cent of sand or shale and upwards of 25 per cent of carbon. Wet oxida- 
tion of the volatilized product yields a solution of potassium phosphate in phos- 
phoric acid. The loss of phosphorus from a mixture of 5 parts of calcium 
phosphate and 1 of carbon without added silica amounts to 45* per cent at 1,300* 
and is complete at leaving an unfused residue of calcium oxide. 

A biological measurement of the availability of potassium in soils, 
D. E. Haley {Pennsylvania 8ta, Bui. 188 (1984), P* S). — Preliminary experi- 
ments, using the water extraction method, are reported to have shown that 
soils treated with potassium over a period of years yielded no more potassium 
than soils in the immediate vicinity receiving no potassium treatment. Sand 
culture experiments indicated that buckwheat can absorb relatively larger 
quantities of potassium from a treated soil. 

Soil potassium as affected by fertilizer treatment and cropping, J. W. 
Ames and II. H. Simon (Ohfo Sta. But. S79 (1924), pp. 188-212, Jig. i).-~The 
results of water and weak acid extractions made of soils from fertility experi- 
ment plats to determine the influence of additions and cropping upon the solu- 
bility of potassium are reported. 

The dilute acid results showed that the supply of active potassium in silt 
loam soil was gradually depleted where larger yields were produced by the 
addition of lime and acid phosphate. The amounts of water-soluble potassium 
were slightly increased in some soils fertilized with sodium nitrate. The re- 
sidual potassium from additions of potassium chloride and manure was indi- 
cated by an Increased amount of soluble potassium removed from soils, this 
being largest in unlimed soil. Approximately the same amount was dissolved 
from limed soil fertilized with potassium chloride as from unfertilized and 
unlimed soil. 

It was found that an appreciable amount of potassium is carried below the 
cultivated depth in soil receiving potassium chloride, while potassium supplied 
by manure was not carried to the subsurface to the same extent. More potas- 
sium was absorbed by limed .soil that had a larger content of replaceable cal- 
cium. The absorption by limed soil was 60 per cent of the potassium content 
of the solution in contact with the soil, and 42 per cent was absorbed by 
unlimed soil. 

Calcium sulfate, sodium nitrate, ammonium sulfate, and monocalcium phos- 
phate appreciably Increased the solubility of potassium in silt loam, clay 
loam, and clay soils, unfertilized and potassium fertilized, ammonium sulfate 
having the most pronounced effect. No evidence was obtained that lime in- 
creased the solubility of potassium. 

Authorizing investigations of potash deposits (U. 8, Rouse Represent., 
68. Cong., 1. Sesa., Com. Mines and Mining, Hearings on 8. 3047, 1924, PP* 
l2}’i-22 ). — ^The text of the hearings before the Committee on Mines and 
Mining of the House of Representatives authorizing Joint investigations by 
the U. S. Geological Survey and the Bureau of Soils, U. S. D. A., to determine 
the location and extent of potash deposits or occurrence in the United States 
and improved methods of recovering potash therefrom, is presented. 

Liming of soils, J. Gxterrebo (Guam 8ta. Rpt. 1922, pp. 14, 15). — The 
results of studies begun In 1920 to determine the effect of lime in varying 
amounts on land which has been under cultivation for some time and on 
newly broken native grassland are briefly summarized. 

The results seem to indicate that lime would very materially benefit newly 
plowed native grassland and old soil to a certain extent Apparently applica- 
tions at the rate of 4 tons to the old soil and 8 tons to the new soil were the 
most efficient. 
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Mineral resources of the United States in 1028 (U. S. Oeol, Survey^ Min. 
Resources U. fif.. Prelim, Summary, J92S, pp. IV +130 A). — This Is the sixth 
annual preliminary summary of the mineral production of the United States, 
and Includes sections on clay, gypsum, marl, peat, phosphate rock, potash, 
and sulfur. 

The Jamshedpur activated sludge sewage disposal works, F. 0. Temple 
and V. N. Saranqdhab (Ayr, Jour. India, 19 (1924), No. 4f VP- 369--311, pis. 
2).— The purification of sewage by the activated sludge process at Jamshedpur, 
India, is described, and the results of experiments on the use of activated 
sludge as a fertilizer as compared with natural and artificial fertilizers are 
presented. The results are taken to indicate that the activated sludge system 
is remarkably well suited to Indian conditions, both as a method of sewage 
purification and as a means of producing a valuable fertilizer. 

The home mixing of fertilizer, A. T. Wiancko {Purdue Ayr. Ext. Bui. ISO 
{1924)% PP- S, /Ip. 1 ). — Information on the home mixing of fertilizer is 
presented. 

Analyses of fertilizers — spring season, 1024 {N. C. Dept. Agr. Bui., 1924. 
-^uly. Sup., pp. IS). — Guaranties, actual analyses, and relative valuations of 
196 samples of fertilizers and fertilizer materials collected for inspection In 
North Carolina during the spring season of 1924 an> presented. 

AGRICULTURAL BOTANY 

The morphology and physiology of the genus Kidainiu, A. S. IIoune and 
H. S. Wii.LiAMSON {Ann. Boi. [London], S7 {1923); No. 147, pp. 393-4^^2, fign. 
23). — "The salient morphological features of three species of Eidamia, in- 
cluding two which are apparently new to science, are described. The reactions 
which these species exhibit wh^n grown in various media, including sugars, 
soluble pecflin, protein, organic acids, and various other substances are com- 
T>ared and contrasted. The growth-limits of the species in relation to H-ion 
coneentrathm are approximately determined." 

Observations on the reaction of protoplasm to some reagents, W. 
Seifrtz {Ann. Hot. [Ijomlon]. 37 {1923), No, 147, pp. 4^9-509, figs. 4)- — Ui this 
report of work done in the Botanical Institute of the University of Geneva. 
Switzerland, an acc<mnt is given in part of the results of experiments on the 
reaction of living protoplasm to ethyl alcohol and to the glucosides saponin, 
smilacin, and seiiegin. Leaves of Klodea growing in .spring water, which is very 
pure in Geneva, furnished the material from the superficial cells of the upper 
leaf surface. 

Treatment In ethyl alcohol causes a pronounced stimulation to streaming in 
the Elodea leaf cell. Permeability is increased and the osmotic value, there- 
fore, decreased by brief treatment in a 1 iHjr cent solution of saponin, smilacin, 
and senegin. Longer treatments result iu an increase of osmotic pressure. 
A change in the critical plasmolytic concentration of the salt employed for 
determining the osmotic pressure of a cell may mean either an increase or a 
decrease in permeability, depending upon the interpretation. It was possible 
to show by several different observations that a lower critical plasmolytic 
concentration means increased permeability in the case of saponin-treated cells. 
The saponins greatly stimulate the streaming of protoplasm. 

The permeability and narcosis theories of Overton, Traube, Czapek, and 
Warburg are considered. It is claimed tliat each theory is supported by ex- 
l>erimeutal evidence, but that none of them alone offers a complete explanation 
of ail permeability phenomena. 
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Observations on the action ot X-rays on plant cells, M. Williams (Awn. 
Bot. [Lonaon], 37 No. 146, pp. Strips of tissue from the 

upper surface of the petiole of Saxifraga umhrosa were subjected to X-rays. 
Small doses accelerate circulation of the protoplasm, but a depression follows, 
with no return to the normal In 24 hours. Evidence appears of a lowering of 
the viscosity of the protoplasm during the early stages of radiation, this 
change being irreversible from the time it becomes visible* There is no direct 
influence of the rays upon the anthoeyanin or the chlorophyll. The protoplasm 
permits the diffusion of solutes from the vacuole and appears to become coagu> 
lated. By the time a precipitate can be obtained with the potassium dlchro- 
mate used as a test for Increased permeability all movement of the protoplasm 
has stopped. 

Experiments on the growth of fungi on culture media, W. Bbown CAnn. 
Bot. [London'], 37 {1923), No. 145, pp. 105—129, figs. 7). — The experiments 
described in the present paper had their origin in certain unexplained results 
met with in an investigation (E. S. R., 4S, p. 844) of the growth of fungi in 
atmospheres of different composition. It was there found, with cultures of 
Botrytis cinerea and Alternaria groasulariae on a variety of media, that the 
effect of moderate concentrations, 10 to 20 per cent, of carbon dioxide consisted 
in ganeral in a reduction of growth as measured in terms of the diameter of 
the colony. On the other hand, with cultures of Sphaeropsis tnalorum on cer- 
tain media, the colony growing in 10 per cent carbon dioxide at first lagged 
behind the one growing in air, but later on surpassed it. With a view to a 
better understanding of such behavior the present study was undertaken. The 
aim of the Investigation has developed into the study of the form of fungus 
cultures, chiefly in its relation to external factors. Considerable progress 
has been made in a number of directions, and the author believes itr possible 
by work along these lines to attack two large problems of fungus i>hysiology. 
One of these is the problem of strains, the second that of the suitability of a 
particular nutrient for a given fungus. 

The present paper deals with the so-called staling of fungus cultures. By a 
stale culture is meant one which has practically ceased growing. A stale 
medium means one which, through the growth of an organism, has been 
rendered practically useless for the same or other organism. Staling sub- 
stances or products are thus metabolic products of the organism which are 
responsible for slowing down or stopping growth. The fungi dealt with 
mainly were S. malorum and a Fusarium species, both of which show well- 
defined staling phenomena. 

Curves of growth rate, as measured in terms of the diameter of the colony, 
are given for a number of fungi. In the early stages the rate of growth is 
small, afterwards it rises to a maximum which may or may not be main- 
tained. 

The growth of 8 . malorum and of Fusarium sp. on potato agar (which is 
of the staling type) has been studied in detail. It has been found that the 
relative amount of staling can be modified by changing the experimental 
conditions, by varying the depth of the medium, and in particular by the 
arrangements for disimslng of two volatile products of the metabolism of 
the fungus, carbon dioxide and ammonia. According as the one or the other 
is allowed to accumulate, the greater or less degree of staling will result 
The amounts of ammonia formed in Sphaeropsis cultures on a number of media 
are determined. Correlations between staling and spomlation and between 
staling and the phenomena of intermingling are indicated. 

On the apical growth of fungal hyphae, J. H. Sicith {Avm. Bat. [LonAon], 
37 (1228), No. 146, pp. S41--348). — ^Records of two experiments are given as 
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examples dealing with fungi representative of widely separated genera, in 
all of which it is found that the growth in length is purely apical, no appre- 
ciable elongation occurring in any part of the hypha other than the tip. 
This then would seem to be the general rule for fungi, though exceptions may 
perhaps occur. It may be contrasted with what occurs in filamentous bac- 
teria, where each of the segments expands equally at the same rate, and in 
algae, where both tyi)es of growth occur, the purely apical and the inter- 
calary. 

Growth studies. — ^ 111 , A ** volumometer ** method of measuring the 
growth of roots, J. H, Pkiestley and W. H. Peaksall {Ann, Bot, [London^, 
S6 {1922), No, 144, pp, 485-488, fig. 1 ), — ^An apparatus for measuring the volume 
of roots at different stages of growth is described. The essential idea in- 
volved in this apparatus was that roots should remain in a fixed position in 
some container which would allow of their being grown under suitable con- 
ditions for a comparatively lengthy period. The container had, therefore, 
to provide for the accurate measurement of small volumes, and yet had 
also to be of considerable size to permit extensive root development. In 
addition, it had to be provided with a means of renewing the nutrient solu- 
tion. 

Observations lasting over a month included not only readings when growth 
was practically complete, but also the temporary cessation of growth follow- 
ing the develoi)ment of lateral roots. During normal bean root development, 
volume changes of the order of 0.2 to 0.0 cc. for each two days are to be 
exiMjcted after the appearance of se<*ondary roots. The earlier stages of root 
growth are probably observed better by direct measurements of length, as 
ill experiments Indicated as carried out by others. 

The main results obtaintnl l)y the authors in this work are said to be re- 
producible, the growth curves of individual plants being of the same general 
tyi)e. Previous papers of the series have been noted (E. S. R., 48, p. 726). 

Studies in growth.— IV, Correlations in development, W. H. Peabsall 
{Ann, Bot, [London], 87 {1928), No, I46, pp. 261-275 figs. 6), — Data are 
here presented for the growth of roots from seeds, measured as changes of 
volume and of weight. The evidence shows that the development of subordi- 
nate roots upon roots of seedlings causes a temporary decrease in growth rate. 
The increase in the size of the root moristems after secondary root production 
appears to produce no corresponding increase in the growth rate of the whole 
root. The stem continues to grow after root growth has stopped. The observed 
facts are consistent with the hypothesis previously developed that food supply 
is a limiting factor in the early periods of root growth from seeds and cut- 
tings. The stem is assumed to compete successfully with the root for the 
cotyledonary food supply, especially after the development of secondary roots, 
thus causing a reduction of the root growth rate. 

It is claimed from results shown that in cotton the decreased rate of growth 
of the stem can be attributed to flowering, and that subseciueutly the decreasetl 
liowering rate can be attrlbute<l to the development of fruits nearer the source of 
supply of the presumed limiting food factors. 

The conduction of geotropic excitation in roots, R. Snow (Ann, Bot. 
[London], 87 (1928), No. 145, pp. 49-58, figs. 4), — If decapitated root tips of 
VMa faha are stuck in place again with gelatin, the roots usually bend in 
response to gravity as do normal roots, the excitation apparently passing 
through the gelatin. Neither the upper nor the lower side of the root can 
alone convey the excitation, nor can it be conveyed by a sinuous path. These 
findings are discussed. 
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Bxperimejito on resistance of apple roots to low temperaturest G. F. 

PoTTBE (Neu; Hampshire Bta. Tech, Bui, 21 {1924)$ PP» ^4$ re- 

sults are given of a series of experiments begun at the Wisconsin and con- 
tinued at the New Hampshire Station, in which not less than 15,000 apple 
. seedlings were subjected to artificial freezing, and the effects on the roots were 
determined by microscopical and other examinations. All the roots were sub- 
jected to controlled temperatures and rates of cooling. After freezing they 
were stored in a cool cellar for several weeks before examination. 

The tissues of the root system of the apple are said to be relatively tender, 
but serious winter injury does not occur frequently because it is only umler 
severe climatic conditions, or when there is a lack of snow or other protective 
covering on the soil that critical soil temperatures occur. It is claimed that 
injury api>ears first as a browning of the immature xylem cells just within the 
cambium layer. The Immature ifiiloem celLs are next in order of tenderue.ss, 
followed by wood rays, cambium, pliloem, and cortex. 

An injury which discolors but does not kill the tissue was found to retard 
the top growth of seedlings. The rate of thawing after exposure to a given 
temperature did not affect the Injury resulting from low temperature, nor did 
the protection of the root.s from oxygen in any way reduce the amount of 
injury. Drying roots by expo-sing them to the air until about 5 per cent of 
the total moisture was lost w.as found to re(ln<*e the injury approximately to 
one-half that suffered by turgid r(»ots. Increasing the length of time that the 
roots were held at a given minimum temperature resulted in a small but signifi- 
cant increase in injury. Freezinj^ the roots at — 8** C. for one-iialf liour or 
less gave much more injury than freezing them slowly so that the same tem- 
perature was reached in from six to .seven hours. 

The tip of the root was found to be more tender than portions 4^ioar the 
crown, but among the roots of the same age small individuals were no more 
tender than large ones. Scions of varieties of difl’erent hardiness were not 
found to influence the hardiness of stock roots which were grafted under 
them. Scion roots from the more hardy varieties were more resistant to cold 
than stock roots of the same age and size. 

It was found that if the same minimum temperature was reached, roots in 
moist soil were injured by freezing as much or more than root.s in dry soil. 
However, moist soil is not ordinarily as cold as dry soil. 

The healing of wounds in potato tubers and their propagation by cut 
sets, J. H. Pbiestley and L. M. Woftenden {Ann, Appl, Biol,, 10 {192S), No. 
1, pp. 90^115, figs. 5). — ^The methods by which cut surfaces of potato tubers 
heal over so that the tissues within are again protected from excessive evapora- 
tion and the entry of pathogenic organisms have been made the subject of 
investigation, and the sequence of events during the progress of healing is 
carefully traced. 

^'Apart from unessential color changes, the first process in the healing of the 
tuber is the deposit of a fatty ' suberin * layer formed by the oxidation and con- 
densation of fatty substances depositing from the sap drying up in the tissues 
at the cut surface. The condition essential to the formation of this layer is 
access of oxygen. If the cut surface is exposed in a moist atmosphere the 
layer is continuous; in a dry atmosphere, especially in sunlight, the layer may 
not be continuous. This layer forms within 24 to 48 hours. A few days later 
cork Is formed below this suberin deposit as the result of cell divisions in an 
actively dividing layer, the cork phellogen. 

** The essential factors promoting the activity of this phellogen appear to be 
the accumulation behind the blocked surface of sap containing substances 
dilfuBlng from the vascular bundles, and the prodnetton of an acid reaction 
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Jnst below the blocked surface by the anaerobic conversion of sugars into fatty 
acids. The activity of the cork phellogen may be roughly estimated by the 
number of layers of cork produced. Comparative data are presented for a 
number of varieties of potato which show that Majestic, King Edward VII, and 
Bishop are particularly deficient in this important activity connected with the 
healing of wounds. 

The bearing of these facts as to the process of wound healing Is considered 
in relation to the practice of propagation by potato sets and two practical 
conclusions drawn : ( 1 ) Potato tubers should not be cut in sunlight or left 

in too dry a place ; (2) the practice of liming potato sets appears to be without 
Justification so far us its use in promoting the healing of the wound is con- 
cerned.** 

Isolation of an inhibitory substance from plants, W. L. Matxmann 
and O. Hemstbeet {Jour. Agr. Research [U. fif.], 28 (1924) f No. 6, pp. 599-- 
602 ), — The occurrence of lytic and inhibitory substances from animal sources 
led the authors to make a study of diseased plants in order to determine 
whether or not such substances were found in association with plant pathogens. 
Soft rot of cabbage was selected for study, and an inhibitory substance was 
Isolated from a rotten cabbage that was active on an organism obtained from 
the same cabbage. This substance became active against other soft rot-pro- 
ducing organisms, but the activity was lost by further transplanting. The in- 
hibitory substance was not destroyed at 56® C. for 20 minutes but was de- 
stroyed at 63® for 30 minutes, showing a sensitiveness to heat comparable to 
micro-organisms and Ijilc substance isolated from animal sources. The in- 
hibitory substance* was present in extremely large amounts, as was Indicated 
by its activity in high dilution. It is consequently not considered a toxic 
product of the organism. 

Age and area: A reply to criticism, with further evidence, .T. C. Willis 
(Ann. Rot. I London], 37 (1923), Ko. 146, pp. 193-215, figs. 5). — ^This paiier 
is c*<mc4*nKMl cliieOy with a reply to (lie criticisms ui>on the age and area theory 
that w^ere made at the Hull meeting of the British Associati4>n, and special 
attention is herein directed to the most fruitful sources of difliculty. The law 
is applicable only to groups of at least 10 allied forms. Several original 
pieces of work illustrate these points. Statistics arc given of various British 
floras published from 1782 to 1908, and it i.s .shown that the curves for sizes 
of genera for 10 flora.s of this period agree very closely. A correction is added 
to previous work upon the flora of Oylon. 

OEHETICS 

The somatic chromosomes of the chick and their possible sex relations, 
11. T. Hance (Science, 59 (1924), No, 1532, pp. 4^4 f 425, figs. 3). — Confirma- 
tory evidence of the presence of two X-chromosomes in the somatic cells of 
male chicks and one X-chromosome in the somatic cells of females has been 
obtained in cytologlcal studies at the University of Pennsylvania. 

The form of spotting of the Argentine horse [trans. title], H. Krieg 
(Ztschr, Induktive Ahstam, u. Vererbungslehre, 34 (1924), No, 1-2, pp. 1$4- 
139, figs. d). — Based on a study of the spotting of a large number of Argentine 
horses, two distinct types have l>een observed which may vary greatly in 
amount. Type A has a center of white spotting on the croup, one on the side 
which extends up over the neck and may include the entire neck and thorax, 
a white blaze on the nose, and white feet. The white spotting originating 
from these centers may be so extensive that the spots may run in together, 
with color remaining only on the flank, and sides of the head. Type B spotting 
usually has a greater area of color than type A, the white being more on the 
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under portion of the body and flank. The feet are mostly white and the face 
is biased. 

The relation between chromosome number, morphological characterst 
and rust resistance in segregates of partially sterile wheat hybrids, K. Sax 
iOenetics, 8 (iP2d), No. i, pp. S&1-821, fig. 1). — ^Previous investigation (B. S. 
R., 46, p. 430 ; 48, p. 433) has shown that the cultivated species of wheat may 
be divided into three groups according to their taxonomic, sterility, and cyto- 
logical relationships. These groups are delimited and further dealt with as 
studied subsequently. 

‘‘There is a striking correlation between chromosome number and morpho- 
logical and physiological characters in the cultivated si)ecie 8 of wheat. With 
an increase In chromosome number, . . . there is an increase in varia- 
bility and adaptability, an increased susceptibility to rust, mildew, and bunt, 
a better quality of gluten in the grain, and the economic value is greater. 
The relation between chromosome number and morphological and physiological 
characters niay be attributed to the greater opiH)rtunity for mutations to occur 
in species with the larger chromosome number, to a greater number of i)os.si- 
ble combinations in fertile hybrids, and to the cumulative effect of reduplicated 
factors or the combined effect of many different factors. The re.sistance to 
rust appears to depend on the physiological condition of the host. This condi- 
tion may depend on a single hereditary factor in some varietal crosses, but In 
species hybrids many factors, acting either directly or indirectly, may influ- 
ence the physiological balance which determines resistance or susceptibility. 
Rust and bunt resistance apparently depends on the same factors, so that re- 
sults in breeding wheats resistant to rust can be applied to bunt, and vice 
versa. Pollen-grain size may be used as an approximate measure of chromo- 
some number in wheat species and hybrid segregates. The breeding pf wheat 
varieties to combine disease resistance with high yield and quality of grain 
is much more likely to be successful if the parents are selected wdthin the 
[T.) vulgare group.” 

A study of dwarfness in wheat accompanied by unexpected ratios, 
Jj. R. Waldron {Q^netics, 9 (1924), No. S, pp. 212-246, fig. 1). — ^Dwarf plants 
appeared in hybrid families derived from crosses made at the North Dakota 
Experiment Station between Kota and certain rust-susceptible varieties of 
wheat. The Px individual was of normal height. In one series of Marquis X 
Kota, the F» generation had families with the following ratios of normal to 
dwarf plants : 1 : 0, 3 : 1, 13 : 3, 56 : 9, 15 : 1, and 63 : 1. One of the dwarf plants 
of this series of the Fs generation produced families in the F 4 generation, with 
ratios of normal to dwarf plants as follows : 1:0, 0:1, 1:3, 7:9, 1 : 16, and 
1 : 63. In addition an aberrant ratio of 1 : 29:1: appeared. 

To account for a genotype of the Fi generation producing the various ratios 
which resulted, it is suggested that a factor, N, is present for normal height 
dominant over other genotypic conditions. Two additional factors would be 
assumed, A and D, activating and dwarf, resulting in dwarfness w^hen both 
are present in the absence of dominant N. From this, 55 normals to 9 dwarfs 
should result in the Fs generation. In the F« generation normal and dwarf 
plants should produce families of normals to dwarfs in the following ratios: 
1:0, 3:1, 13:3, 55:9, 1:3, 7:9, and 0:1. These ratios and also the others 
indicated above were obtained. The author suggests, that the facts may be 
accounted for by assuming in connection with the foregoing hjrpotbesls, that 
certain of the genotypes ordinarily producing plants of normal height become 
so modified that genes for dwarfness are changed to genes for normal, and 
vice versa. 
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The factor for bitterness In the sweet almond, M. J. Hbppneb (OenetUia, 
8 ( 1923 ) f No, 4, pp, 390 , 391 ). — With the hope of improving present almond 
varieties or securing new ones that would bloom late and yet be good in quality 
and productivity, a large number of nuts were secured from the crosses made 
in the first (1910) and fourth (1919) years of an almond pollination experiment 
being carried on by the California Experiment Station, and developed into 
seedlings. The first year’s planting consisted of 602 trees resulting from 32 
crosses. Of these trees 243 came into bearing in 1922, comprising practically 
all the trees in 21 crosses. Out of the 243 trees there are 59 with bitter almonds 
and 208 with sweet almonds, distributed among the various crosses, and with 
no uniform outstanding proportion between trees possessing sweet almonds and 
those po.ssessing bitter almonds in all the crosses. • 

**As far as their genetic constitution for bitterness and sweetness is concerned, 
It seems likely that all varieties of sweet almonds are hybrids. ... It is pos- 
sible that a mutation occurred in the Idtter almond tree with the sweet almond 
as the result. This probably accoimts for the two general types or races of 
almonds existing to-day, namely, the bitter and the sweet. Such a mutation 
is of more than ordinary interest because the mutant character is dominant 
to the normal wild type, and because this mutant character consists in the 
loss of the bitter principle present in the wild progenitor. 

Inheritance of egg size in Drosophila melanogaster, D. C. Wabren (Genct- 
ica, 9 (1924), No. 1, pp. 41-69^ fifjH. 14 ). — ^The results of a study of the inheri- 
tance of egg length in different mutant stocks of D. melanogaater are reported 
from the Kansas Agricultural (’ollege. The range .*n the variation of egg length 
Is tabulated for 20 mutant stocks, and it is shown that certain stocks differ 
so widely in this respect that there is very little overlapping between the 
extremes of each. 

A preliminary study of the effect of various factors on egg s ze was made 
preceding the study of inheritance, and it was found that egg size Is not in- 
fluenced by the size of the females, moisture conditions, or temi^erature. Small 
females were, however, found to lay less eggs. The eggs of two females were 
found to decrease slightly with age, but this was not the case with a third 
female. Dally fluctuations were observed in the size of the eggs of individual 
flies, but the cause of this variation was not determined. 

In studying the mode of inheritance of egg size, crosses were made between 
the mutant stocks abrupt and bur showing the greatest average difference in 
egg length, 29 units for the former and 24.7 units for the latter (1 unit equals 
0.018 mm.). Crosses w^ere also made between aprlcot-vermllion-forked stock, 
of which the eggs averaged 28.5 units In length, and ruby stock, In wh ch the 
eggs averaged 25.4 units. 

The results of tliese crosses indicated that the long eggs of the abrupt stock 
are due to several factors, but that a main one is located in the sex chromo- 
some and another important one is located in the third chromosome group. 
Either one of these factors may produce long eggs In the absence of the other. 
A minor modifying factor for long eggs Is probably located in the second chromo- 
some group. There appears to be one or more genes determining the shortness 
of the eggs of bar stock which are located in the second chromosome, and which 
may produce its full effect in the homozygous condition even in the presence 
of the sex-linked long factor In a heterozygous condition. The existence of a 
modifier for short egg length located in the third chromosome was also sug- 
gested. 

1!he long eggs of the aprlcot-vermilion-forked stock are apparently determined 
Itbe mime sex-llnked gene as was found in the abrupt stock and in addition 
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one or more genes located in the fourth chromosome, but the second and third 
chromosome modifiers of the abrupt stock were not found. The length of the 
eggs of the ruby stock was reduced practically to that of bar by 10 generations 
of selection, and it is assumed that the same factors determine shortness In the 
ruby stock as in the bar stock except that additional modifiers are present in 
the ruby stock which were removed by selection. 

It was found in the experiments that the general tendency in egg size was 
for F»s to be intermediate between the two parents. 

Pericarp studies in maize.— I, The inheritance of pericarp colors, 
E. G. Anoebson and It. A. Emerson (Oenetics, 8 (iP£5), No. 5, pp. 466-476 ), — 
“ The pericarp colors which are of most frequent occurrence in North American 
maize can be divided into two strikingly diffei*ent categories : 

“(1) A series of allelomon^hic or closely linked types characterized^ by a 
rather insoluble brick-red or orange-red pigment. These types differ among 
themselves chiefly in the amount and distribution of this pigment. The brick- 
red pigment is replaced by a yellowish one when the factor a is homozygous, 
the distribution and relative intensity remaining the same. The red pericarp 
pigment develops on sun-red, dilute-sun-red, purple, and dilute-purple plants, 
and the brown pericarp pigment on brown and green plants. The characteristic 
factor P is independent of A, 11, and Pi, and is linked with the factors for 
brachytlc culm, tassel seed, and fine-striped leaf. 

“(2) Cherry pericarp color, due to the presence in the pericarp of the water- 
soluble purple pigment (anthocyanin) found commonly in the sheaths, leaves, 
anthers, aleurone, etc. Its development is determined by two dominant factors, 
the factor and the purpling factor Pi for plant color. The purple pigment 
is replaced by a yellowish pigment when the factor a is homozygous. Since 
dominant Pi is requii'ed for the production of cherry pericarp color, it can not 
occur on sun-red or dilute-sun-red plants. The factor r*** is one raem\>er of the 
R series of allelomorphs for aleurone and plant color and is consequently 
linked with the factors for golden leaf and luteus seedlings. It is independent 
of P, Pi, and A. The factor Pi is independent of R, P, and A, and is linked 
with the factors for yellow endosperm and salmon silks.” 

The Interaction of factors in the production of pericarp color In the two 
series is presented as a red series and a cherry series. 

The Japanese rabbit and gametic pnrlty, W. E. Castle {Natl, Acad, 8ci, 
Proc,, 10 {1924), No. 6, pp, 222-224 ), — ^The author suggests that the factor for 
Japanese pattern (yellow mottled with black) in rabbits behaves as a mosaic 
between tlie allelomorphs (dominant black) and 6 (yellow ), since the yellow 
portions of the coat are white ventrally and clear yellow dorsally as with 
the presence of the agouti factor, but the black hairs are solid black and 
appear as in the absence of the agouti factor. It is suggested that the mosaic 
type of gene has probably arisen from imperfect segregation in a heterozygote 
between dominant black and yellow and has remained very stable. It is 
further stated that for simplicity of description the probable mosaic origin 
may be ignored and it may be regarded as a fourth allelomonJh of the yellow 
series designated as e 

Experiments and observations on inheritajice in swine [trans. title]. 
C- KnoNACHEa {Ztachr, Induktive Ahatam. u. Vererdtmgalehre, S4 (1924), No. 
1-2, pp. 1-120, flga, 66 ). — ^The results of experiments conducted at several 
places in Germany in crossing various breeds of swine for the study of the 
mode of inheritance of colors, pattern, and body form are reported. Included 
in the breeds crossed for these experiments were the following: Improved 
Native German Landsebwein, Half-Red Bavarian liandschwein, White Ger- 
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man Bdelschwein, Hanitoir-BrannschweigBChen Landschwein (black and white )» 
English Large Black pigs, and Berkshires. 

In analysing the color experiments, it was found that uniform colors were 
generally dominant to broken colors, but this was not universal. The following 
major factors for determining colors were suggested: R and S, two factors 
for white, found usually homozygous In Bdclschwein and improved Land- 
schwein. The homozygous recessives of each caused red and black, respec> 
tively, either predominating over the dominant of the other. Another factor, 
N, determines dominant black as in the English Large Black. In the presence 
of dominant white a bluish color results. Evidence of incomplete dominance 
of the three color factors in the heterozygous condition was also found. Much 
variation in tl|p hereditary behavior of markings, stripes, and other quantita- 
tive conditions of color was observed, the Indications being toward an heredi- 
tary control, but the mode of operation of definite factors was not determined. 

The Inheritance of body and head form was studied in the crosses, and in 
general the Fi generations were intermediate between the two xiorents. The 
inheritance of ear type was also apparently controlled by several interacting 
factors. Lopped ears were usually dominant to erect ears, though more than 
one factor was probably operative. The bell-shaped ear, '^hich was observed 
in some of the pigs used, was dominant to the normal, though incompletely 
in some cases. The author believes that the close inbreeding practiced in the 
production of Fa and Fa generations tended to reduce the vigor of the pigs 
produced, as many did not grow normally. Using one mule-footed pig, it 
was found that this character behaved as a dominant in the Fi. 

In the general discussion of the conclusions to be derived from the work, 
the part played by environment in determination of such characters as fertility 
and body form is discussed, and emphasis is given to the importance of future 
study along this line. 

The genetic relation between Triticnm dicoccnm dicoccoides and a 
similar morphological type produced synthetically, H. H. Love and W. T. 
OaAiQ {Jour. Agr. Research [U. No. 6, pp. 515-^20, pis. 8). — 

To compare the genetic behavior of T. dicoccum dicoccoides (B. S. R., 23, p. 
533), and a phenotypically similar synthetic form (B. S. R., 41, p. 338), they 
were crossed with Kubanka durum wheat and with Black Winter emmer at 
the New York Cornell Experiment Station. The Fi plants from the two 
crosses with Kubanka were quite similar, and those from crossing the two 
wild types with Black Winter emmer were alike in each case. Studies of the 
Fa generation showed the synthetic wild and the true wild to be similar in 
inheritance of the character of the rachls, head type, and color of glumes and 
of kernel, indicating that the two forms are also genetically alike. 

** Hairy neck wheat segregates from wheat-rye hybrids, C. K. Leighty 
and J. W. Taylob (Jour. Agr. Research [U. 8.], 28 (1924), No. 6, pp. 567- 
576, pis. 6 ). — ^The hairy neck found in wheat-like segregates of wheat-rye 
hybrids appears to be a heritable character, but the limited data do not per- 
mit definite conclusions regarding the number of factors involved or the man- 
ner of their transmission. Oonsiderable irregularity in segregation is ap- 
parent, and both dominant and recessive tendencies are observed. The be- 
havior may be related to probable irregularities in chromosome behavior. The 
hairy nedk character dealt with in this contribution from the Bureau of Plant 
Industry, tJ. S. D. A., is an example of a definite rye character present in in- 
dividuals of the Ft generation, traceable to the original rye parent, the parent 
with the lesser number of chromosomes. In other respects the .hairy neck 
a0067.....25 8 
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aelectloiiB reBemble wheat, and exhibit very little sterility. Previously re- 
ported segregates of wheat-rye hybrids nearly always reverted rapidly tp 
wheat, bnt the results reported here suggest that plants combining certain 
characters of the wheat and rye parents can be obtained. 

HELD CBOPS 

[Forage crops investigations in Florida], W. K. Stokes (Florida Sta, 
Bpt, 192S, pp. Sl~45, figs, 7). —Variety tests with sorgos and sorghums, 
peanuts, velvet beans, and oats, and legumes for hay; fertilizer tests with 
peanuts and sweet potatoes; breeding work with Spanish peanuts, Merker 
grass, and Napier grass ; and studies of pasture and lawn grasses are reported 
on, supplementing previous work (£3. S. R., 49, p. 82S). life behavior of 
molasses grass, Jaragua grass (Andropogon rufuB), Dallis grass, Yasey 
grass, Hubam sweet clover, subterranean clover, serradella, Crotalaria sp. 
(including analyses), and newly Introduced forage plants is commented on 
briefly. 

Brabham cowpeas outylelded mungo beans, soy beans, and bush velvet beans 
for hay on Norfolk sand of low fertility. Unfertilized Napier grass gave 68 
and 200 per cent better results than the highest yielding, liberally fertilized 
sorghum and silage com, respectively. Both Napier grass and Japanese cane 
responded strikingly to Irrigation with overflow from septic tanks. Comparative 
yields showed that the large varieties of sorgo with medium to late maturity 
could be expected to give the best returns for soiling and silage, whereas the 
smaller stemmed earlier varieties are more satisfactory for hay in combina- 
tion with cowpeas. 

Where Spanish peanuts were grown in rotation with com and velvet beans 
during five years and the peanuts variously fertilized and then hal!t of each 
plat treated with ground limestone at the rate of 1 ton per acre, the lime dS' 
creased the yield of nuts and hay. Nitrogen and potassium appeared to be 
limiting elements in the profltable production of sweet potatoes on Norfolk 
sand of from poor to medium fertility, best results being obtained from a com- 
plete fertilizer. No marked residual effect of any of the fertilizer treatments 
was noted on the yield of peanuts planted after the sw^t i>otatoes. 

8eed of Bahia grass from Costa Rica and Cuba generally germinated better 
than Florida seed, and better germination was had during June, July, and 
August than from either spring or fall seedings. Seed sown on prepared land 
germinated better, on the average, than that sown on unprepared lands, and 
seed lightly covered usually germinated better than seed not covered, on 
either prepared or unprepared land. When Italian rye grass, redtop, and 
white clover were fall seeded across lawn grass plats, the fall sown grasses 
grew well during the fall, winter, and early spring, affbrding green lawns in 
winter when some of the southern grasses were browned by frost, but tended 
to retard spring growth of the southern grasses, this tendency being less 
pronounced with St. Augustine, centipede, Bahia, and the Bermuda grasses. 

[Field crops work at the Georgia Coastal Plain Station, X92BZ and 1988] r 
(Georgia Coastal Plain Sta. Bills. S (1923), pp. 14, 13-^18 1 4 (1924), pp. 
8--28, 34, 35, 39-^42, figs. 5). — These pages report the continuaticm of experi- 
ments made earlier (B, S. R., 48, pp. 128, 628). Variety tests during several 
years showed as outstanding: Georgia Red wheat; Hundred Bushel, Appier, 
and Fulghum oats; Petty Toole, Lightning Express, and Cleveland strains 
of cotton; Whatley, Marlboro, and Hastings proliflc corn varieties; North 
Carolina and White Spanish peanuts; Laredo, Qtootan, ahd Southern Pro- 
lific soy beans ; barnyard millet ; Tracy Early Black velvet hean ; Grey Winter 
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Aeld peas ; Monanthos yetch ; Me64mgo rigi^ula (0373) ; Hardshell and York 
Yam sweet potatoes; and Green Hoontain potatoes. Abruzzl and South 
GeoiEia r^e have giyen about equal jdelds per acre. The barleys gaye promise 
as grazing crops rather than for grains in south Georgia. Experiments with 
tobacco and grasses and pastures in cooperation with the Georgia College of 
Agriculture and the U. S. Department of Agriculture are described briefly. 

Seeding experiments suggestect a 6-pk. rate with wheat and from 8 to 10 pk. 
about Noyember 1 with oats. February 1 seemed to be the best time to ap- 
ply nitrogenous top-dressings to oats. Applications of 400 lbs. of 16 per cent 
acid phosphate at the time of seeding and either 80 lbs. of ammonium sulfate 
or 100 lbs. of sodium nitrate as top-dressing were found beneficial. A small ap- 
plication of pdlasb appeared to prevent lodging and seemed desirable on light 
sandy soils. 

Varieties of cotton characterized by wilt resistance, earUness, sizable bolls, 
continuous fruiting throughout the season, and a good length and percentage 
of lint made the best in yields. Nitrogen applied in both organic and in- 
organic forms seemed to produce better yields of cotton than when derived 
from a single source. Maximum yields of cotton were made on an area 
poisoned with a home mixture of 1 gal. table sirup, 3 gal. of water, and 3 lbs. 
calcium arsenate applied throughout the season with a hand mop, and at a 
low cost as compared with cotton poisoned with Hill’s mixture and calcium 
arsenate dust. The Florida method was lowest in cost and apparently in 
effectiveness. The results suggest applying the home mixture first just before 
the squares appear and at 7 or 10 day intervals, depending on the weather, 
until the first blooms appear. Afterwards calcium arsenate dust should be 
used whenever required to control the weevil. 

CJorn with a close fittlngffine textured husk extending well over the tip of 
the ear was observed to offer the greatest resistance to corn weevil. Varieties 
with loose, open, coarse textured husk.s revealing the ear tip have been in- 
variably damaged in the field by weevil. Application of complete fertilizer 
when corn was from 18 to 20 in. high gave better returns than when made at 
planting. Profitable increases with i)eaimt8 followed acre applications of 
about 250 lbs. acid phdfephate or 1,600 lbs. of hydrated lime or the equivalent 
of 8,000 lbs. of ground limestone. 

Larger yields of hay appeared obtainable from some soy bean varieties 
than from cowpeas. Soy bean seed can be produced, whereas .satisfactory 
yields of cowpea seed are seldom bad in southern Georgia. 

Very little difference was noted with potatoes receiving overhead or subirrl- 
gation. Early plantings and late harvests have produced the highest yields 
of sweet potatoes. Close spacing (4 in.) gave maximum yields in a favorable 
season, whereas when* drought occurred in September and October, 16 In, 
produced the most No. 1 tubers. Northern grown sweet potato seed stock 
showed no marked advantage in yields over southern grown seed stock. 

The tobacco investigations have sho>vn the response to applications of acid 
phosphate on new land and the almost complete failure of all crops on new 
land fertilized with nitrogen and potassium but omitting acid phosphate, the 
effect of withholding potash from tobacco fertilizer resulting In potassium 
starvation and breakdown of the plant, the beneficial effect of stable manure 
on growth and quality of tobacco extending beyond the plant food In the 
manure, and the considerable net increase in the returns from tobacco from 
heavy as compared with medium or light applications of commercial fertilizer. 
The use of nitrogen from several sources appeared better thim depending 
entirely on one source. 
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[Agronomic experiments in Gnam, 1922], J. Guebrero (Guam Sia, Rpt. 
1922, pp. 7-14 pl8. 2), — ^As in the previous report (E. S. U., 49. p. 426), yields 
and other agronomic data are tabulated from the results of varietal trials 
with grain sorghums, sorgos, small bdans, velvet beans, soy beans, cowpeas, 
pigeon peas, miscellaneous legumes, cassava, and sugar cane. 

Besides Paspalum and Para grasses, Napier grass, Guatemala grass, and 
Japanese cane seem well adapted to island conditions. Para grass inter- 
cropped with cowpeas and Crotalaria juncea gave only a slight increase in 
forage yield over the grass alone. Cuttings of Para set in holes in an area of 
Andropogon aciculatus could not compete in any degree with the native grass. 
Further observations on the pastures of the Cotot district showed overgrased 
Para to be replaced by Ageraium oonyzoides and Hyptis capitata, and* these 
in turn to be supplanted by native grasses. Notes on the merits of Rhodes 
grass, pearl millet, and tcosinte are included. 

Pigeon peas, patani beans, and C. juncea in the order named, were the most 
efficient of the cover crops grown. When sown on heavy clay loam pigeon 
peas withstood excessive rainfall much better than velvet beans, cowpeas, and 
C. juncea. 

Rice receiving ammonium sulfate and acid phosphate gave the highest 
yields of clean paddy, and that receiving ammonium sulfate alone produced 
the most straw. 

White and yellow cassava grown from whole stalks produced 67 and 63 
per cent, respectively, more roots than when grown from cuttings. 

[Crop variety tests on the Soils and Crops Experiment Farm) (Indiana 
8ta., Soils and Crops Expt, Fa^m, Summary, 1915-1923, pp, [6-3], fig, 1 ), — 
Tabulations show that the highest average acre yi^s during different periods 
were produced by Dunfield, Aksarben, and AK soy beans for feed, Lexington 
and Arlington soy beans for hay ; Purkoff, Rudy, and Michigan Amber winter 
wheat; Mammoth and Petkus winter rye; Purdue No. 21 winter barley, 
Manchuria and Black Barbless spring barley; and Mlnota and Victory oats. 

[Crop tests at the Moses Fell Annex Farm], H. J. Reed and E. W. Moobe 
{[Indiana Sffa.], Moses Fell Annex Rpt,, 1923, pp, §-12, fig, 1), — ^Varietal 
leaders to date have included the large strains of Johnson County White and 
Reid Yellow Dent corn. Red Rock and Michigan Amber wheat, Midwest and 
Dunfield soy beans, and Iowa 103 and Swedish Select oats. Seedings on wheat 
and rye of 8 lbs. of clover x>er acre made from Feb. 15 to Mar. 15 and seeding 
of 4 lbs. in February and 4 lbs. about April 1 have given the best results. 

[Field crops work in Mississippi, 1923], J. F. O’Kelly, R. Cowart, C. T. 
Ames, and W. E. Ayres (Mississippi Sta, Rpt, 1923, pp, 8-10, 11, 12, 51, 52, 
56-60), — The progress of previous work at the station (B. S. R., 49, p. 428) is 
reported on, with summary accounts of experiments at ttie Holly Springs (E. S. 
R., 50, p. 828) and Delta (E. S. R., 51, p. 134) Substations, already noted 
elsewhere. 

Corn selected for long husks yielded slightly more per plat than seed from 
short-husk selections, and long-shank seed outyielded short-shank selections. 
Cultural tests with corn seem to suggest 2-ft. spacing in 8.5-ft. rows with about 
4 cultivations, preferably deep. Improved strains of Trice, Miller, Lone Star, 
and Cleveland cotton (E. 8. R., 60, p. 785) are being carried forward. Varietal 
leaders included Otootan, Laredo, and Barchet soy beans ; YYhippoorwill, Qroit, 
and Iron cowi>eas ; and strains of Red Rustproof oats. 

Report of the summer fallow substitute section committee on IMd 
experimentation, M. Ohamplin (Set, Agr,, 4 (1924), No. 12 pp. S94-S98 ), — 
This report, presented at the meeting of the Westem Canadian Society of 
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Agronomy at Bdmonton, Alta., in December, 1923, comprises the tabulated acre 
yields of wheat following fallow and fallow substitutes, Including corn, pota> 
toes, sunflowers, oats, barley, wheat, and Sudan grass; the s^elds of the sub- 
stitutes, and estimated acre values, mie comparisons were made at several 
stations in Alberta, Manitoba, and Saskatchewan. 

[Field crops work in Tortola, British Virgin Islands, lOSB— 19283], 
P. Watts {West Indies Imp. Dept. Agr., Tortola Agr. Dept. Rpts., 1920-^1, 
pp. fl, 3, 1921--29 and 1929-^5, pp. 3, 9-22, 23-26).— The continuation 

of experiments with fleld crops is described as heretofore (E. S. R., 46, p. 226). 

[Field crops work in Aberdeen, Scotland] (North of Scot. Col. Agr,, Guide 
Esspts. Craibstone, 1924, pp. 8-S2, 34-37, fig. i).— The progress of experiments 
with fleld crops (E. S. R., 60, p. 433) at Cralbstoiie farm near Aberdeen is 
described as heretofore. 

[Report of the] Scottish Society for Research in Plant-Breeding, M. 
Dbomkonu (Soot. Soo. Research Plant Breeding Rpt., 2 (1923), pp. 43 )- — 
The continuation of plant breeding work noted earlier (B. S. R., 48, p. 434) 
Is reported for 1922. 

[Field crops work in the Central Provinces and Berar, India, 1922—^3], 
J. C. McDouoall, S. Q. MuTKSi^a, J. H. Ritchie, R. G. Allan, F. J. Flymen, 
ET AL. (Cent. Prove, and Berar [/ndia] Dept. Agr., Agr. Stas. South. Circle 
Rpt. 1923, pp. 2-6; West. Circle Rpt. 1923. pp. 2-5; East. Circle Rpt. 1923, pp. 
1-13, 17-19; North. Circle Rpt. 1923, pp. 3-0, 7-19, 19-40, 64-67; Expt. Farm, 
Agr. Col., Nagpur, Rpt. 1923, pp, 2-18; Agr. Col., Nagpur, Bot., Chem., and 
Mycol. Research [etc.] Rpt. 1925, pp. 13-16; Cent. Provs. [India) Dept. Agr. 
Rpt., 1922-23, pp. 5-13). — ^The progress of experiments with field crops is 
reviewed as heretofore (E.^S. R., 60, p. 433). 

Nomenclature of grasses and clovers, R. G. Stapledon (Jour. Min. Agr. 
[Qt. Brit.}, 31 (1924), No. 2, pp. 156-161). — The author attempts to define such 
terms as nationality and strain, stock seed, wild or indigenous, and harvest 
year, as applied to grasses and clovers. 

Com selection for exhibit purposes, C. A. Helm (Missouri Sta. Circ. 126 
(1924), pp. 7, figs. 8). — Instructions on how to select a sample of com for seed 
or exhibit purposes ar3 given briefly with appropriate Illustrations. 

A program of corn improvement, C. M. Wwdavokth (Illinois Sta. Circ. 
284 (1924), pp- 24, figs. 15). — This circular, essentially a reprint of a section 
with the same title in Bulletin 255, noted on page 245. describes the merits and 
application of the selection and pure line methods of corn improvement. 

Iiength of cotton fiber from bolls at different heights on the plant, 
T. H. Keabney and Q. J. Harrison (Jour. Agr. Research [U. S.}, 28 (1924), 
No. 6, pp. 563-565, fig. 1). — ^The length of the fiber from bolls borne at diffferent 
heights on the idant was determined on 10 plants of Pima Egyptian cotton 
grown under irrigation at Sacaton, Ariz. The plants did not differ significantly 
in mean length of fiber. Although the differences in mean fiber length as 
between any 2 successive groups of fruiting branches were not significant, a 
steady increase was observed from the lowest to the next to the highest group. 
Thus bolls borne on the lower fruiting branches, constituting the so-called ** bot- 
tom crop,** appeared to produce shorter fiber than bolls situated higher on the 
plant A comparison of the mean length of Pima cotton fiber in bolls from 
flowers which had opened daring successive periods in 1921 with the mean 
length from bolls borne at successive heights on the plant pointed to the con- 
clusion that the length of fiber Is affected less by the date of flowering than by 
the height on the plant of the fruiting branch on which the boU is borne. 

The effect of treatment with sulphuric acid on the breaking load of 
cotton, P. D. VincxNT (Brit Cotton Indus. Research Assoc., Shirley Inst. 



StAtlOK BBOOED 


iVol. 


228 

Mem., 5 (im), ii, PP‘ i«5-i54, 7y aI«o in Jonr. T«ar«le 15 

(1924), No. 5, pp. T281^T290, figo. 7). — The effect of treatment with sulfarlc 
acid of yarions concentrations at room temperature on the breaking load of 
cotton fibers and yarns was determined at Shirley Institnte. 

The strength of a single cotton fiber Is decreased In direct proportion to the 
concentration of add with which it is treated, and cotton is entirely disrupted 
by acid containing about 77 gm. of HaSO* per 100 cc. A natural yarn break 
consists both of slipping and breaking of the component fibers, and this 
influences the effect of treatment upon the breaking load of yarn. The yam 
strength at first diminishes slowly and in proportion, but more rapidly after 
a certain strength of acid is reached, although still in proportion to the con> 
centration of the acid. The critical concentration in the case of American and 
Egyptian yarns is about 20 gm. per 100 cc. Kler boiling Increases the breaking 
load of untreated yarn but still further weakens yarns treated with the 
weaker acid. This effect is also explained in the light of the nature of a yam 
break. 

Oil seed c^ops in Argentina [trans. title], E. F. Paulsen (Rev. Fwiult. 
Agi'on. y Vet. Buenos Aires, 4 (192S), No. 2, pp. fiffs. 8). — The pro- 

duction, characteristics, and commerdal utilisation of the prindpal oil crops 
in Argentina are discussed, with comment on the status of the vegetable oil 
industry in the country. 

The annual extraction from about 15 mills is estimated to be about 18,000 
tons, as compared with a normal demand cff 80,000 tons. Suitable soils and 
climatic conditions exist in Argentina, and the quality of the oils extracted is 
said to compare favorably with that of oils produced in Europe and North 
America. The oils produced on large scale are, in order of importance, linseed 
oil, peanut oil, cottonseed oi^ oil of Brassica oampestris, olive oil, sunflower oil, 
castor oil, and thistle oil. 

The floral parts of the potato as aids in the identiflcatlon of varieties 
(iSfcof. Jour. Agr., 7 (1924), No. 2, pp. 187-199, fig. 1). — ^The floral parts of the 
potato are discussed from the standpoints of differences in structure and in 
physiological processes connected with their development, varieties commonly 
grown in Great Britain being cited as examples. In comparing and identify- 
ing varieties, it is thought injudicious to overemphasize any individual floral 
character. The plants as a whole must be considered, and differences in the 
flower parts must always be studied in conjunction with tlie rest of the 
organisms. 

Some factors affecting the value of potatoes for seed purposeSf W. J. 
Pbofeit and W. M. Findlay (Scot. Jour. Agr., 6 (1923), No. 1, pp. $4-93 ). — 
In potato investigations at Craibstone by the North of Scotland College of 
Agiiculture, continued selection of small sets did not lead to any deteriora- 
tion, nor did continued selection of large sets result in improvement. The 
proportion of small tubers from the small sets was no greater than from the 
large or medium sets. The crop from the medium sets tended to be the 
largest, and ripened slightly earlier than that from the large cut or small sets. 
No improvement was effected by continued selection of sets from large plants, 
and it is held that, so long as the plants are healthy, deterioration need not 
follow necessarily where sets from small plants are continuously used. The 
fertilizer treatment given the crop from which the seed was selected had no 
effect whatever on the productivity of the seed Itself. The view that a 
variety or strain of potatoes will deteriorate simply because of age was not 
substantiated. No advantage as regards yield in using early harvested seed 
was obtained as compared with the late, and leaf roll and mosaic were found to 
be quite as prevalent in crops from the early lifted as from the late lifted sets. 
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Considering the experimental results as a whole, the authors con<dude that 
a potato variety is kept pure and free from disease, and is grown under 
suitable soil and climatic conditions, there need be no deterioration. Further, 
selection inside the variety itself can effect no improvement as regards yield, 
quality, or disease^resisting powers.** 

The physiology of the germination of rice, the growth of seedlings, 
and the condition of the seed beds [trans. title], M. Kondo (Ber. Oham 
Inst Ltmdw, Farsoh., B (192S), No. S, pp. 291-^59, flgo* 20 ). — ^The group of 
studies reported on deals with the absorption of water by seed rice before 
sowing, the germination of rice harvested at different stages of maturity 
(B. S. R., 42, p, 35), the temperature of the seed bed (E. S. R., 49, p. 682), 
and the germination of seed rice and the growth of seedlings on the seed bed 
(B. S. R., 49, p. 633). The principal conclusions are in agreement with those 
already recorded. 

The length of time required for soaking seed rice to enhance germination 
when planted may be determined by considering the average length of the 
germination period at different temperatures. The time required for soaking 
appeared to be longer at lower temperatures than that needed for saturation, 
whereas the reverse was true at higher temperatures. Although soaking seed 
rice improved germination, it had no influence on the further growth of the 
seedlings. 

The view that immature rice is better than fully ripened kernels for seed 
is considered without basis. At maturity is the best harvest time for seed 
rice, since mature seed germinates excellently and its s^dlings show good 
subsequent growth. Immature kernels are useless for seed stock, as their 
germination is low and their seedlings are weak and develop slowly. Dead- 
ripe rice is held to be inferior to mature grain in every resi>ect 

Experiments with rice [trans. title] , M. Montanaki and D. M. MATtis 
{Rev. Faoult. Agron. y Vet. Buenos Aires, 4 {1929), No. 2, pp. — 

Experiments with rice carried on at the University of Buenos Aires during 
various periods between 1006 and 1922 included variety, cultural, and fertilizer 
trials and seeding and Irrigation tests. 

The present position of sisal hemp cultivation, with special reference 
to the British Empire, E. Oouldtnq {Bui. Imp. Inst. ILondon), 22 {1924), 
No. 1, pp. 39-55). — ^A brief account is given of the efforts made to establish 
sisal {Agave sisalana) cultivation within the British Empire, together with 
the present status and prospects of the industry in the countries in which the 
growth of the crop has been attempted. 

The only British countries producing the fiber on an extensive scale at 
present are Kenya, Tanganyika, and the Bahamas, but commercial supplies 
may be expected soon from Ceylon, Nyasaland, Gold Coast, Mauritius, and 
Jamaica. Several other countries are well adapted to the crop and have ex- 
tensive areas available for cultivation. The results of the attempts to de- 
velop a sisal hemp industry in these various countries have confirmed the view 
that the crop can not be profitably produced unless the operations are carried 
out on a large scale and with the employment of modern machinery. 

Tbe effect of cold on the buds of sugar cane [trans. title], G. L. Fawcett 
{Rev. Indus y Agr. Tuoumdn, 14 {1929), No. 5-6, pp. 67-73).— Buds of P. O. J. 
213 sugar cane were subjected to low temperatures at Tucum&n. The tem- 
perature lethal to xnature buds appeared to be about —3** C. (26.6^ F.) 
Sprouts seem to be less resistant to cold, temperatures of —1.6 to —2'* being 
fatal, depending on the stage of development The black color of the interior 
of the young sprout appears to be produced by prolonged exposure to tem- 
peratures somewhat above that freezing the cane. 
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[A report on the results of work with wheat at Iredell (N. C.) branch 
farm, 1011—1021], C. B. Williams, W. F. Pate, P. T. Meacham, S. K. Jaok- 
SON, and H. B. Mann (N. C. Dept, Apr, Buh, 192S, Nov., pp, ^8, figs, 6 ). — ^Fertilizer 
experiments with wheat on red clay loam soil at the Iredell farm during the 
period indicated suggested the use of about 600 lbs. per acre of fertilizer 
containing from 10 to 12 per cent of available phosphoric acid, 5 per cent of 
nitrogen, and 1 per cent of potash for the production of wheat on average 
upland soils, similar to the one used in these tests, in the Piedmont section 
of North Carolina. Plowing into the soil suitable leguminous crops and crop 
residues is advised as a means to reduce the nitrogen in the fertilizer. Cul- 
tural methods and field practices are recommended for wheat production in 
the Piedmont region of North Carolina. 

Experiments with wheat, G. L. Sutton (Jour, Dept, Agr, West, Auit,^ 2, 
ser,, 1(1924), No, 2, pp, 209-228, figB, 9), — Rotation experiments carried on at 
the Chapman and Merredin Experiment Farms in Western Australia pro- 
vided for continuous wheat, wheat after fallow with and without the inter- 
vention of a change or renovating crop, and wheat and fallow both alternat- 
ing with change crops. 

Oats were found desirable as a change crop for fodder and renovation, 
'While rape and peas were too uncertain for general cultivation, although they 
gave better results after fallow than without. Fallowing appeared to be 
necessary in order to produce the surest, best, and cleanest crops on both light 
soil and fertile forest land with liberal and with light rainfall. While fertile 
forest soil showed no special need for the inclusion of a change crop, turning 
under crop residues would keep the land in condition. Including a change 
crop for renovating purposes in the rotation on light land distinctly en- 
hanced w’heat yields. Such crops should be fallowed. Deep plowing^ (8 in.) 
produced slightly better yields of wheat tlian medium (6 in.) or shallow (4 
in.) plowing on light soil at Chapman, while at Merredin, on fertile forest 
soil, shallow plowing was quite as effective as deep. 

Testing of New-Zealandi-grown wheats, L. D. Foster (New Zeal, Jour, 
Agr„ 28 (1924), No 0, pp, 401-405; 29 (1924), No, 4, PP- 254-259).— An addi- 
tional series (E. S. H., 50, p. 438) of wheat samples harvested in 1923 and 
1924 in different localities in New Zealand are reported on. 

The samples of Velvet ranged from 70 to 73.1 per cent in flour yield. Col- 
lege Hunters 73.4 to 74.4, Tuscan 67.1 to 71.9, White Straw Tuscan 72.4 to 
75.7, and Solid Straw Tuscan from 64.6 to 72.4 per cent. The few samples of 
Victor, Yeoman, Dreadnought, and Major gave from good to very good yields 
of flour. No very distinct differences were observed as regards the wheat- 
growing districts. The^ calculated weight per bushel of the samples tested did 
not appear to be generally correlated with the yield of flour. 

Examination of the quality and baking value of the flours did not reveal 
among these samples a correlation between gluten content and calculated 
weight per bushel. Velvet retained its position as a wheat of good strengUi 
and the quality of the various Tuscans showed considerable improvement, 
generally avera^ng very good. Victor again gave very good yields of flour 
but of rather inferior strength. Yeoman did not appear to surpass in quality 
the average wheat grown in the Dominion. The average strength of the 
samples tested during 1924 was higher than that of the varieties tested the 
year before. 

The best stage for cutting wheat, J. W. Oaldeb (New Zeal, Jour, Agr,, 
28 (1924), No. 6, p. 409).— Further experiment at Oanterbury Agricultural 
College, using College Hunters wheat, gave results conflrming previous find- 
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lags (E. S. R., 50, p* 237) in regard to the optimtim stage for cutting 
wheat. 

Report of the Danish State Seed Control in its fifty-first year, 1021—22 
[trans. title], K. Dorfh-Petersen {Tidsalcr. Planteavl, 28 (1922), No, 4, pp, 
668-7$l, fig, i). — ^The activities and finances of the Danish seed-control service 
are summarized along the lines of previous reports (E. S. B., 46, p. 37). For 
the year ended June 30, 1922, the number of seed samples examined was 
23,424, of which 11,800 were sent In by seed dealers, 4,693 by seed growers, 
and 5,792 by farmers. It is reported that the seed collection of F. Nobbe, 
consisting of about 9,000 samples and specimens, was purchased during the 
year. 

Percnmial sow thistle: Growth and reproduction, O. A. Stevens (North 
Dakota Bta. Bui, 181 (1924), PP- 44 * 2S). — Extensive studies of the 

growth and reproduction of sow thistle (Sonchua arvenaia) are reported, 
together with detailed consideration of its botanical relations, geographical 
distribution, vegetative and flowering habits, germination of fruits, and 
growth of seedlings. Control methods (E. S. R., 48, p. 30) are suggested 
briefly. The observations on the life history of the weed may be summarized 
as follows: 

The fruits seldom if ever germinate at 68® F., but will germinate freely in 
from 4 to 7 days if exposed to 90® for a few hours dally. Seedlings do not 
establish themselves readily In bare soil, except where moisture conditions 
are favorable, whereas they can thrive in ground more or less covered with 
plant growth or old material. Seedlings begin to produce horizontal roots 
in less than 2 months from germination and may bear flowers in 3 months. 
Many of the seedlings appear to start during midsummer and, while not 
flowering the first season, become well established and develop both hori- 
zontal and vertical thickened roots. 

Vegetative reproduction is by means of the vertical and horizontal thick- 
ened roots which are commonly about 0.2 in. in diameter, composed largely 
of parenchymatous storage tissue, and are very easily broken. The vertical 
roots may penetrate to a depth of a yard or more and can produce new 
aerial growth from 8- to 12-in, depths. The horizontal roots extend in all 
directions from the parent root, attaining lengths of from one to several 
yards during a single season. Pieces of the thickened roots 0.25 in. long can 
readily produce pew plants which may flower within 3 months’ time. Plants 
developing from buds on yertlcal roots below the depth of cultivation also 
may bear flowers during the season. 

The main flowering period is from about July 1 to August 15, somewhat 
fewer flowering heads being produced until freezing weather by later develop- 
ing plants or branches. Cross-pollination by insects seems necessary for abun- 
dant fruit development The mature fruits, which germinate well as soon as 
mature, are set free in 10 days from the opening of the flower head. Although 
the fruits germinate very poorly or not at all if not over half mature when 
the plants are cut or pulled, viable fruits may be produced by heads flowering 
when the plants are cut, if the plants are piled so that the lower ones remain 
fresh for several days. 

Mowing, to be effective in controlling the weed, should be repeated at least 
every three weeks from July 1 to frost, and the flowering stalks should be 
cut as soon as flowers open, since 5 or 6 days suffice to develop viable fruits. 
Where the land can be cultivated, repeated removal of the leaves by surface 
cultivation seems to be the most feasible means of eradication. 

80087—25 4 
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How to collect, label, and pack living plant material for long-dletaiioe 
shipment, B. T. Gaixowat (U, 8, Dept. Agr., Dept Giro. S$S (1924), pp. 19, 
pie. 10 ). — Suggestions and recommendations based on several years’ observa- 
tions and studies incident to the work of the Office of Foreign Seed and Plant 
Introduction are presented in order to insure the proper handling of plant 
material for long-distance shipments even under unfavorable environmental 
conditions. 

[Horticultural investigations at the Georgia Coastal Plain Station] 
(Georgia Coastal Plain Sta. Bui. 4 (1924), pp. 99-^3, S5S8, figs. 3). — varietal 
study with tomatoes on wilt-free soil showed a strain known as Selection No. 5 
to be most productive, both in respect to total and marketable yield, surpassing 
such well-known varieties as Livingston Globe, Earliana, Greater Baltimore, 
etc. Time of planting tests indicated that April is the most advantageous 
month in respect to yield of fruit In a comparison of overhead and sub- 
irrigation, better results both In respect to yield and to the lesser amounts of 
water required were obtained with the former. 

Watermelons planted previous to March 15 were more productive than later 
sowings. Watermelons sprayed with Bordeaux mixture yielded 550 fruits 
per acre as compared with 360 for control planta The average weights were, 
respectively, 27.18 and 23.87 lbs. No benefit was obtained where spraying 
was discontinued before the end of the growing season. Variety tests with 
garden beans and strawberries are also briefly reported. 

[Horticultural investigations at the Guam Station], J. Guebbsbo (Guam 
Sta. Rpt. 1929, pp. 15-13 ). — As usual (E. S. R., 49, p. 435), the report Is con- 
fined largely to the results of miscellaneous fruit and vegetable tests. 

Introduced orange trees bore fruits which failed to ripen properly, were 
very acid and fibrous, and decidedly Inferior in quality to the better varieties 
of the so-called native orange. Ever-bearing strawberries, after yielding two 
crops of good quality, suffered severely from disease. Computations made at 
the completion of the pineapple fertilizer tests showed that ammonium sulfate 
used at the rate of 300 lbs. per acre was the most beneficial treatment In 
respect to yield, both with the Smooth Cayenne and the Thorny Bed varieties. 
Data taken on plantings of crowns and suckers of three pineapple varieties 
showed that sucker plants not only came into bearing earlier than crown 
plants, but in most cases considerably outylelded the latter. * 

Coconut trees just coming into bearing showed no significant benefit from 
fertilization. In a test of various plants as cover crops for coconut trees, 
patani beans, closely followed by velvet beans, made the most effective cover 
both as regards density of growth and length of time the ground was covered. 

[Horticultural investigations at the Pennsylvania Station] (Pennsyl- 
vaMa Sta. Bui. 183 (1924), PP- 14* 91-24).— rThl», tbe usual annual report 
(B. S. B., 50, p. 439), is comprised of brief progress notes. Studies, by J. B. 
Hill, upon the progeny of reciprocal crosses between species of Digitalis showed 
that in most respects reciprocal species hybrids are identical and intermediate 
between parents. The obtaining of so-called sesquihybrids by crossing badt a 
hybrid of D. amhigua X D. lanata with the D. amhigua parent gave poi^ve 
proof that Digitalis hybrids are not entirely sterile. Work with Phlom drum- 
mendU, by J. P. Kelly, indicated that the (ffiaracter for doubleness may be 
completely or incompletely recessive in different strains of singles. In a second 
hybrid generation one family gave a ratio of 1 ; X4 : 1 for singlei, intermediates, 
and doubles, respectively, indicating the probable existence of a pair of enmu« 
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lative multiple foctors us the baitis of doublenem. It is believed that factmra 
acting as inhibitors for doubleness may also be present. 

CHNiervations by O. B. Myers indicated that the Penn State Ballhead, a 
promising cabbage variety developed by the station, has considerable resistance 
to blackleg. An examination of 072 second generation tomato xklants resulting 
from a cross of Bnormous X Yellow Pear indicated that two factors are con- 
cerned in the inheritance of plant type. It is thought that most of the charac- 
ters considered, such as foliage texture and color, fruit clusters, and size and 
shape of fruits, are the result of the action of multiple factors. Determinations 
by W. B. Mack of the fertilizer requirements of tomatoes, cabbages, and early 
potatoes indicated that, when these crops are grown in a 4-year rotation in- 
cluding a cover crop, manure may be best applied to the potatoes and the toma- 
toes and commercial fertilizers to the cabbage. 

As recorded by R. D. Anthony, the use of nitrate of soda upon sod-grown 
apple trees in the college orchard has resulted in increased fruit yields and im- 
proved growth in both grass and trees. From the yield viewpoint, applications 
of nitrate of soda at about the time the leaf buds were breaking were found 
most successful. Although the maximum yield was obtained from trees receiv- 
ing two applications of 5 lbs. of nitrate of soda, the gain was only slightly 
larger than that resulting from the use of d lbs. applied early in the season. 
In a Franklin County orchard 10 lbs. of nitrate apparently approximated the 
optimum requirement. Discussing briefly the results of 15 years of fertilizer 
investigations, J. H. Waring reports that Pennsylvania apple orchards may be 
kept permanently and successfully in sod provided the resulting nitrogen defi- 
ciency is offset by early spring applications of nitrogenous fertilizers and that 
a heavy grass growth is secured and used as a mulch. The futility of applying 
fertilizers to well-tilled orchard soils in which the organic content is main' 
tained by the use of cover crops was shown. 

An attempt by F. N. Fagan to propagate apple and sweet cherry varieties by 
cuttings yielded, for the most part, negative results. 

[Horticultural investigations at Cheshunt, England] {Expt, and Research 
8ta,^ Ohe9hunt, Herts^ Ann, Rpt, 9 (1928)^ pp. SS5, pi. i, fign, 2). — In general 
continuation of glasshouse investigations (E. S. R., 49, p. 740), there are re- 
ported the results of miscellaneous fertilizer and variety tests. Attempts to 
sterilize glasshouse soils with formaldehyde were unsuccessful, there being con- 
siderable devrfopment of root fungus, Colletotrichum tabi/icum. Whether 
phosphates were supplied in the form of bone meal and flour or as basic slag 
apparently had little or no significance, the yields being approximately equal. 
Attempts to rebuild the fertility of soils from which phosphates, nitrogen, and 
potash had been withheld during the preceding six years gave interesting and 
somewhat inexplicable results. The addition of phosphate to the nonphosphate 
area resulted in reduced yields. Nitrogen added to the nonnitrogen and potas- 
sium to the nonpotassium areas not only increased yieldl, but decreased the 
amount of low grade, blotchy fruits far below that of the control plats. 

That extra' large applications of commercial fertilizer may be deleterious to 
the tomato was tdiown in much reduced yields on the overfertilized plats. Un- 
maauxed plats and those from which nitrogen, phosphoric acid, and potash 
had been withh^d continuously were also low yielders. A comparison of the 
yield and quality of fruits on plats receiving top-dressing alone, base-dressing 
alone, and a combination of the two gave inconclusive results. 

Analysis by R. A. Fisher, of the Rothamsted Experimental Station, of the 
yields of 04 mnall plats in a single glasshouse resulted in the conclusion that, 
If plats of small size are grouped in sets of 8 and the average considered, a 
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difference greater than 5 per cent may be regarded as significant. In a test 
of 12 tomato varieties the highest yield, 48.64 tons per acre, was obtained 
from a cross of Alisa Craig and Manx Marvel. The generally better per- 
formance of Alisa Craig types is believed to Indicate that the station soil favors 
this group. The first season’s yields are recorded for glasshouses which are 
to be devoted to investigations concerned with the reduction in yield of the 
tomato crop which takes place after the first two years. 

Studies conducted to determine the cause of reduced yields in cucumber 
houses after the first season showed steaming to have no durable effect beyond 
the season of application. Covering the subsoil with a layer of concrete had 
no beneficial effect, and formaldehyde treatment exerted an apparently dele- 
terious influence. No significant differences were noted whether cucumbers 
were top-dressed with manure alone, or with manure mixed with loam. 

A five-year summation of soil sterilization tests, in which steam, hot water, 
and carbolic acid were used as media, showed consistent benefit in a house 
where control yields were low and no benefit in a house where ordinary yields 
were high. The first year of supplementary tests with carbolic acid, chloro- 
dinitrobenzene, dlchlorocresol, emulsified heavy oil, and formaldehyde showed 
marked benefit in Increased yields. Applications of flowers of sulfur resulted 
in reduced yields. 

Carbon dioxide Investigations [at Choshnnt, England] (Expt, and Re- 
search 8ta,y Cheshuntf Herts^ Ann RpU, 9 (iS2d), pp. d).-r-A brief 

report prepared in two parts, the first of which, by O. Owen, deals with the 
distribution of CO* in glasshouses and leads to two conclusions, namely, (1) 
CO* is not stratified in glasshouses under ordinary commercial conditions and 
(2) the average concentration varies during 24 hours, ranging from a minimum 
in the early afternoon to a maximum in the early morning. 

Part 2, by O. Owen and P. H. Williams, discusses methods of introducing CO* 
into glasshouses and the effects of several concentrations on tomato production. 
The generation of CO* by treating sodium bicarbonate with sulphuric acid was 
found much more satisfactory than introducing gas from cylinders. Determina- 
tions showed the rate of loss of CO* to be constant at any given concentration 
and to be unaffected by stopping the fan as soon as the bicarbonate was de- 
composed. The rate of loss of CO* was not affected by the introduction of soil 
into the concrete bottom beds. The gas was found to be uniformly distributed 
throughout the chambers. 

The effect of CO* on tomatoes was shown in yields of 45^14, 41.19, 87.40, 
38J23, and 36.20 tons per acre, respectively, for the following treatments: (1) 
Continuous evolution of gas from the soil surface, (2) 10 times the normal 
CO* content, (3) 20 times the normal, (4) 30 times the normal, and (5) the 
control. 

Some relations hardening to transplanting, W. E. Loomis (Amer. Soc, 
Hort, Sa. Proc,, 20 ( 1923 ), pp. 200 - 215 ). — Studies at Cornell University 
showed that hardening of tomato, cabbage, and cucumber plants by the with- 
holding of water results in diminished transpiration, even though the plants 
are subsequently supplied with ample water. However, when plants were 
transplanted following the hardening process, the hard transplanted plants In 
every instance transpired more per gram of green weight than did tender 
plants, this difference becoming more marked after the first three or four days. 
Computations of the transpiration per gram for tops and for roots in trans- 
planted plants indicated a closer relation between total root growth and trans- 
piration than between top and transpiration. Observations on root replace- 
ment following transplanting showed hardened plants to become reestablished 
much ipore rapidly than tender plants. Ohen^ical dpiienpiimtiops showed S 
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sharp increase in total carbohydrates (sugars and starch) as a result of harden- 
ing, especially In the case of cabbage, a plant which transplants easily, thus indi- 
cating a correlation between carbohydrate reserve and new root development. 

Inflnence of the time of maturity of onions upon^ the rest period* 
dormancy* and responses to various stimuli designed to break the rest 
period* V. R. Boswell {Amer, Boo. Hort. ScL Proa, 20 (192S), pp. 225~-2$S) — 
In continuing investigations (E. S. R., 49, p. 137) conducted at the University 
of Maryland with a view to determining the factors affecting the length of the 
rest period of the onion, the author studied growth renewal in early and late 
maturing Yellow Globe Danvers onions harvested at different times from the 
same plat and treated in various ways with a view to hastening the resump- 
tion of growth. 

It was found that the length of the rest period did not vary greatly between 
the early and late harvested bulbs, except that the former were a little slower 
in resuming growth. A chemical study showed a slighly higher content of 
total sugars in the early maturing bulbs. In desiccation studies, the late bulbs 
lost 44 per cent more water in 29 days than did the early bulbs, suggesting a 
difference in permeability. The suspicion that the stimulation of growth re- 
newal in onion bulbs following cutting In various ways, especially transverse?^, 
was due to an increased supply of oxygen was confirmed by the failure of 
paraffined cut surfaces to impart any stimulus and by the very slow develop- 
ment of cut bulbs when placed in an oxygen-free chamber. Etherization or 
freezing failed to affect the duration of the rest period. Shallow planting, 
with consequent increased sun exposure, apparently slightly retarded growth 
initiation. In conclusion, it is suggested that differences In the behavior of 
early and late maturing oninions are likely due to inherent variations rather 
than to any change in the nutritional balance. 

Influence of the time of maturity of onions on the behavior daring 
storage* and the effect of storage temperature on subsequent vegetative 
and reproductive development* V. R. Boswell {Anier, Boo. Hort, Sci. Proc., 
20 (Jl92S)t pp. 234-239) — This, a companion paper to the above, deals with the 
behavior during and subsequent to storage at 32, 40, and GO"" F. of early and 
late maturing onion bulbs gathered from the same original planting. 

At identical temperatures early maturing bulbs started growth less readily 
and suffered less loss from decay than did late maturing bulbs. X)f the three 
storage temperatures used, 32° was found the most satisfactory. Flower 
primordia differentiation was materially inhibited by low temperatures* the 
lower the storage temperature within the margin of safety the greater l>elng the 
inhibitory effect. 

Onion plants developing from bulbs stored for eight months at 32° were 
characterized by an exceptionally vigorous leaf growth and a scarcity of 
flower stalks. Except in the earlier renewal of growth on the part of late ma- 
turing bulbs, no consistent difference was noted between tlie plants developing 
from the early and the late ripening bulbs. Storage for six months at 32° 
followed by six weeks at 50° resulted in a much more rapid growth at the latter 
temperature than for bulbs which had been stored at 50° for the entire 
period. 

The Mse of statlECiciil data in tomato breeding* H. D. Bkown and I. O. 
HavricAn (Amer. Boo. Hort Boi. Proc., 20 {1923), pp. 21$-4il9). — ^Biometrical 
studies of the fruits were fbund useful in tomato investigations conducted by 
Purdue University In establishing standards for varieties and selected strains. 
A useful factor for fruit idmpe was obtained by dividing the mean for the 
equatorial diameter by the mean for the polar diameter. Records taken dur- 
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ing a severe outbreak of blossom-end rot following a drought in 1019 showed a 
positive correlation (r==:0.539:i:0.049) between the percentage of and the aver- 
age size of rotted fruits, indicating that large fruits are more susceptible than 
small fruits. Selecled strains of the Bed Head and Baltimore varieties aver- 
aged 6.5 and 11.7 per cent infection, respectively, as compared with 1.9 for 
the Globe. It is believed that the differences in amount of infection are due 
to relative maturity during the critical period of growth rather than to dif- 
ferences in the shape of fruit. R. Magruder failed in the greenhouse to induce 
blossom-end rot on Baltimore or on Cherry X Baltimore plants by withholding 
water to such a degree as to cause severe wilting. 

The function of nitrogen in the nutrition of the tree, V. R. Gabdnkb 
(Fruit Grower^ Assoc, Ontario Ann, Bpt., 55 (19BS), pp, 65-^8), — ^A discus- 
sion of the present status of knowledge. 

Spraying Missouri fruits, T. J. Talbjest (Missouri Sta, Bui, %18 (1984), 
pp, 32, figs, 14), — In addition to pi*esentlng complete spray schedules for all 
fruits commonly grown In the State, the author discusses spray materials and 
their preparation, the relative merits of spray and dust, spraying equipment, 
f^^d the necessity of thorough timely applications for combating various insect 
and fungus pests. 

Bud and root selection in the propagation of the apple, K. Sax (Amer. 
8oc, Hort, 8ci, Proc., 20 (1923), pp. 244-250), — ^Measurements of nursery Ben 
Davis apple trees developed from the union of piece roots and scions, both 
from parent trees of known productivity, showed in general that roots from pro- 
ductive trees give rise to larger trees than do roots from unproductive parents. 
The author deems it significant that where there was the greatest divergence In 
parental performance the selected roots also differed consistently in the same 
direction. Slight indication was obtained that scion selection may have some 
effect on the growth of the progeny. 

Data taken on young trees grown from buds of productive and unproductive 
parents worked on uniformly graded American-grown French crab stocks 
showed in only two instances signldcant though slight differences in favor of 
the productive parents. A study of the behavior of the progeny of two pairs 
of Ben Davis trees, in which was found a difference of nearly four times the 
probable error between the size of the progeny from the unproductive trees 
and three times the probable error between the size of the progeny of the two 
productive imrents, is believed to indicate that all differences may be due to 
environmental factors rather than to inherent characters. 

A biometrical study of measurements of the growth of French crab stocks 
and that of buds of the Ben Davis, McIntosh, Delicious, and Northern Spy 
varieties grafted thereon showed considerable correlation between seedling 
caliper in 1922, the year of transplanting, and whip caliper in 1928, the first 
season after budding. The correlation between caliper of seedlings in 1921 
and whip growth in 1923 was, however, only slight, indicating that differences 
in seedling size at the time of setting had little effect on the size of the whips in 
1928. That the position of the bud on the bud stick may have some effect was 
indicated in the Delicious variety, where a tendency was found for the basal 
buds to give slightly greater whip growth. Such factors as compatibility be- 
tween the seedling and the bud, technique of budding, and differences in re- 
serve food supply in the bud are believed to affect the rate of devetopmsfit 
of the bud. 

2%e beauty and use of the vintage pear, H. fil mmBAic (Jour. Mtop. Sort. 
Boe.^ (1024)^ No. 9 , pp. 157^136). — ^In connection with iiqpular cmmmiM 
there is presented a list of varieties, supplemented with brief notes on 
origin, etc. 
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num and prune growing In the Pacific States, C. F. Kinman {U. 8. 
Dept Apr., Farmers* Bui. 1S72 {1924), PP* 11 + 60 , figs. S4). — This is a compre- 
hcfttslve dlscossion, presenting in detail information concerning favorable 
growing regions, selection of sites for orchards, varieties, pollination require- 
ments, propagation, general cultural needs, irrigation, fertilization, harvesting, 
combating of pests, etc. 

Blaeberry cultnre, C. W. Beckwith {New Jersey Stas. Circ, 170 {1924) f 
pp. 8 ftps. 6 ) . — In briefly discussing improved practices of blueberry growing in 
operation in southern New Jersey, the author takes into consideration such 
points as varieties, the selection and preparation of the soil, methods of plant- 
ing, fertilizers, harvesting practices, and probable yields. 

Bewberry growing, G. M. Dabbow {U. 8. Dept Apr,, Farmers* BtU, 14 OS 
{1924) t PP- 11+^8, figs, 17). — In this revision of Farmers* Bulletin 728 (K. S. 
U., 85, p. 448), Information of a general nature is offered concerning the 
history of the dewberry, location of a plantation, cultural considerations, cover 
crops, fertilizers, systems of training and pruning, methods of harvesting, 
diseases and insect pests, pollination requirements, varieties, etc. 

An experiment with gooseberry varieties, 1010—1020, [trans. title], N. 
Esbjebo {Tidsskr, Planteavl, 28 {1022), No. 4 , pp. 596-614). — Based upon 
the average of yields during the period 1911-1020, Achilles was the most pro- 
liflc among eight red-fruited and Whitc'smlth among seven green-fruited goose- 
berries. The removal during the winter of approximately 25 per cent of the 
older branches of gooseberry bushe.s resulted in decreased yields, amounting 
to 33 per cent in 1918 and 10 per cent in 1920, the third season after pruning. 

The Von Fleet raspberry, a new hybrid variety, G. M. Dabrow {U. S. 
Dept. Apr,, Dept. Circ. 620 {1924), pp. 15, figs. 10). — A brief discussion con- 
cerning a new hybrid raspberry, RuOus innominatun X Cuthbert, which, because 
of its late ripening season continuing that of the standard raspberries for 
several weeks and high productivity, is considered highly desirable, par- 
ticularly for home u.se. Information is olfered concerning the growing habit 
of the plant, method.s of propjigiiti(»n and training, and the character of the 
fruits. 

Strawberry caltore in Missouri, T. J. Taebebt* {Missouri Sta. Circ. 123 
{1924) t PP- figs. 6). — General information is presented upon the culture of 
standard and everl>earing strawberries, taking into consideration soils, sites, 
varieties, fertilizers, planting, harvesting, combating Insect and fungus pests, etc. 

Head, cane, and cordon pruning of vines, F. T. Bioletti and H. B. Jacob 
{CeUfomia Sta. Circ. 277 {1924) t PP- B2, figs. 2$). — Grouping the various suc- 
cessful methods of pruning vines now in practice in California under three 
general designations, namely, (1) head, (2) cane, and (3) cordon, the authors 
discuss the three systems and their modiflcatlons, outlining the practices em- 
ployed in training vines according to each system, and listing varieties in rela- 
tion to their adaptation to the respective types of training. 

Ooltore of olives used for pickling, W. Y. Cbuesb {California Sta. Giro. 
278 {1924)^ pp. 2-lS, figs. 8). — This, the introductory portion of the circular 
noted on page 207, deals with the production In Spain, France, and Italy of 
olives used for pickling, discussing such points as methods of propagation, 
varieties, cultivation, pruning, fertilization, and the combating of insect and 
fungus pests. 

The habit of budded cacao, S. O. Habland and R. G. Paboa {Trap. Apr. 
[THnidad], t { 1924 ) ^ No. 9 , pp. 162, 183).— Observations on cacao trees at the 
River Skrtate, Trinidad, indicated that the cacao has two distinct habits of 
bratuddlig, (1) the fan, in whiifli the branches have no definite termination^ 
and (2) the idm^on. In which the branches invariably terminate In the usual 
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five parts, all of which behave like fans. Noting that budded cacao was almost 
invariably fan form, the authors conducted pruning investigations with both 
fan and chupon branched trees to determine the constancy of the two hal)lts 
of growth. It was found that when pruned back 67 out of 69 fans produced 
fans, and of 40 chupons 24 gave rise to the same tyi>e of growth. 

Bud selection as related to quality of crop in the Washington Navel 
orange, A. D. Sham£l, C. S. Pomebot, and H. £. Cabyl {Jour. Agr. Research 
lU. /S.], 28 {1924), No. 6, pp. 621-526, pis. .{).*— Further observations (E. S. K., 
60, p. 644) upon the character of fruits produced by young orange trees propa- 
gated from normal and oiftype branches of the Washington Navel orange 
variety indicated that limb variations may be perpetuated through bud propa- 
gation. In the case of propagation from a tree of the Thomson strain, <>ne 
limb of which bore small sized, early ripening fruits characterized by a pale 
yellow color and occasionally reddish stripes with sunken brown spots of ir- 
regular shape and size, the progeny of a normal limb produced only normal 
fruits and the progeny of the abnormal limb produced, with one minor ex- 
ception, only abnormal fruits similar to those of the parent limb. Similar 
results were obtained in the instances of a limb variation occuring on a tree 
of the Washington strain except that the fruits of the progeny tree were more 
variable, including a few normal specimens. Likewise, all four of the progeny 
trees from abnormal limbs were smaller and of a more compact form than 
normal trees of their respective strains.' In general conclusion, the authors 
suggesb that the tests emphasize the fundamental importance of careful bud 
selection in citrus propagation. 

[A qualitative study of phosphorus fertilizers], H. W. Hupbbcht {Florida 
8ta. Rpt 1923, pp. 48, ^9). — Of five sources of phosphoric acid, namely, (1) 
acid phosphate, (2) steamed bone, (3) soft phosphate, (4) pebble phosphate, 
and (5) commercial fertilizer, #sed in a test of the relative availability, none 
had marked superiority, as indicated In averages of 5 years’ yields of grape- 
fruit trees. 

The date-palm in antiquity, P. Pofenoe {Sci. Mo., 19 {1924), No. 3, pp. 
313-325). — popular discussion in which attention is directed to references 
to the date palm in early* historic and legendary literature. 

Filberts, O. E. Schusteb {Oregon 8ia. Bvl. 208 {1924), pp* 3-39, figs. 17 ). — 
This paper is presented in two parts, the first of which (pp. 5-24) com- 
prises a general discussion upon filbert production in Oregon, taking into con- 
sideration such details as propagation, varieties, culture, pruning, harveBting, 
etc., and the second part (pp. 26-38) embraces the results of pollination 
studies, in which it was determined that most of the varieties considered 
were practically self-slerile, and that all were benefited by interplaatix«g with 
compatible sorts. The blooming time of the filbert, according to variety and 
season, was found to extend over a long period, from January 1 to March 81 
in western Oregon. Moderate frosts had no deleterious effect on either pollen 
or pistil, the latter, however, being the le.ss resistant, killing back to the bud 
scales at temperatures of frmn 12 to 15*" F, Pistils were found to be in a le- 
ceptive condition over an extended period. The best germination of pollen 
in artificial media was secured when a sugar solution of from 12 to 16 per 
cent was utilized. 

The results of tests, in which leading commercial filbert varieties were pol- 
linated with various other sorts in an attempt to discover suitablo pollinisers, 
led to the recommendation of WMte Aveline, Daviana, l>ia C&iUy, Kot- 
ti n g h a m as interplants for Barcelona, the leading coiiiinir<^ varli^ grown 
in Oregon. For the Du Chilly variety, Daviana, Alpha, CladauMs, and 
Chaperone proved satisfactory pollinizers. Attempts to cross 
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Tarietles (Corylus aveUana) with pollen of C. oolurna and 0. calif omica gave 
entirely negative results, as did the reciprocal cross, C, colnmaXC. avellana. 
Insignificant differences were obtained when the Barcelona variety was polli* ^ 
nated with pollen of the Bu Chilly, Davlana, and Mervellle de Bolwyller ob- 
tained from different localities. As ja practical suggestion, it is recommended 
that in planting filbert orchards at least one tree in every nine be a suitable 
pollinizer. 

Stimulation of cuttings [trans. title], Heuele (Gartenwelt, 28 {192^)^ No, 
85, pp, 401 , 402 , fig, 1 ). — ^The immersion for two hours of dahlia and ageratum 
cuttings in various strength solutions of magnesium chloride showed that this 
chemical at certain concentrations, namely, n/ 3 for one hour for the dahlia 
and N/2 for one hour for the ageratum, has a distinctly beneficial effect in 
stimulating root and top growth of cuttings. Strangely enough, the immersion 
of dahlia cuttings in distilled water for two hours gave deleterious results, 
believed to be due either to the rupturing of cells in the callus tissue or to the 
loss of protective substances. The ageratum was found more- resistant than 
the dahlia to strong solutions of the chemical. 

The production of Narcissus bulbs, D, Griffiths (U, 8, Dept, Agr, Bui, 
1270 (1924), PP- S2, pl8, 9, figs, S ), — Based on investigations conducted in the 
region of Puget Sound, Washington, and in other parts of the country, the 
various factors concerned In the production of Narcissus bulbs in the United 
States are comprehensively discussed, taking into consideration such points as 
planting, culture, harvesting, curing, storage, preparation for market, fertilizers, 
insect and fungus pests, taxonomy, varieties, and varietal peculiarities. 

Hhododeudrons, their names and addresses, K. H. Wilding (London: 
Sifton Praed Co., Ltd,, 1923, pp, 105 ). — Alphabetically arranged according to 
siiecies, this small handbook is designed to serve as a ready reference to the 
Rhododendron genus. ^ 

Planting home grounds, A. MacDonald (Wichita, Kans.: Bd. Park Commrs,, 
1924, pp* XI +93, figs. 56 ). — ^This popular discussion of the improvement *of 
home grounds is devoted for the greater part to trees, shrubs, and plants found 
suitable in the somewhat adverse climate of southern and central Kansas. 

POEESTET 

Forest types in the central Kooky Mountains as affected by climate and 
soil, C. G. Bates (U. S, Dept. Agr. Bui. 1233 (1924), PP* 132, pis. 11, figs, 10).-- 
Following an earlier report (B, S. R., 49, p. 635), in which it was shown that 
under controlled laboratory conditions forest trees exhibit a distinct species 
response to environmental conditions, such as moisture, heat, and light, the 
author, in this paper, discusses data obtained at a large number of field sta- 
tions located on representative sites throughout the central Kocky Mountain 
region. In general, the field data accorded with the laboratory results. 

Bvidence was obtained that the distribution of trees in the central Kocky 
Mountain region is controlled almost entirely by the degree of insolation of the 
site. Any variation between two sites in respect to wind, humidity, tempera- 
ture, or soil moisture had an apparent effect on the vegetation. A closer cor- 
r^ation was noted between soil temperature at a depth of 1 ft. and reproduc- 
tion of a given species than between the surface temperature and reproduction. 
Direct insolation in winter, by preventing deep freezing of the soil, is consid- 
ered an important factor in keeping moisture available for both young and old 
trees, and, sipce moisture supply was not a critical factor on any of the sites 
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considered in the study, the drying effect of direct sunlight in the growing 
season was not found a vital problem. 

Western yellow pine is described as a liberal user of water and relatively 
inefficient in photosynthesis, hence well adapted to full sunlight and warm 
atmospheres. Warmth of the soil in winter and an available supply of water 
are deemed vital necessities for this species. Douglas fir, occurring as a close 
competitor of yellow pine, was apparently less able in the seedling stage to 
resist high temperatures of direct sunlight. Douglas fir, however, used less 
water and was more tolerant of shade and more effective in photosynthesis 
than the pine. Bngelmann spruce was found even more effective in jffioto- 
synthesis and a more economical user of water than Douglas fir, and its 
seedlings, in spite of slow root penetration, were less easily injured by high 
temperatures, except in the presence of drought. It is believed that Bngel- 
mann spruce occupies cold sites and high elevations because of its ability to 
grow with less direct light and lower temperatures than those required by 
the other species. Lodgepole pine, apparently a more effective user of light 
than yellow pine and more conservative of water, was better able to resist 
the heating effect of direct sunlight and hence able to establish itself in com- 
pletely denuded soils. Its seeds, apparently requiring the stimulation of fre- 
quent and wide ranges of temperature, were also well adapted to exposed sites. 
The temperature and moisture conditions peculiar to the different slopes and 
elevations considered in the study are di£:;ussed in relation to their effect on 
tree growth and adaptation for the several species. 

As a practical application of the results of the study, the author suggests 
the possibility of obtaining stands of Douglas fir on open sites by the use of 
older planting stock, thus avoiding the necessity of going through the yellow 
pine stage Incident to a natural succession. It is suggested that cutting 6pera- 
tions be planned with a view tosencouraging desirable species, even If not In 
the natural order of succession, and the manner of brush disposal is also con- 
sidered as a valuable means of encouraging or discouraging any given species. 

The trees and shrubs of Yellowstone National Park, P. H. Hawkins 
{Madiaon, Author, 1924, PP- [^3+1^5, figs. General information 

is presented upon all the trees and shrubs of the Yellowstone National Park, 
with special reference to their economic uses and their relations to wild life. 

Small rodents and northeastern conifers, A. V. S. Puixino {Jour. For- 
estry, 22 (1924), No. 7, pp. 81S, 814). — Casual observations In different sectlmis 
of northeastern America over a i>erlod of years have indicated to the author 
that squirrels, in particular, destroy an enormous quantity of coniferous seeds, 
and that except in years of abundant seed crops they are a potent factor In 
reducing reproduction, especially in white pine. 

[Forestry investigations at the Pennsylvania Station], J. A. Febousor 
(Permsplvania Bta. Bui. 188 (1924)9 P- — Records taken in 192S upon 

cuttings taken from six Carolina poplar stumps, which from the date of plant- 
ing, 1911, had been annually utilized as a source of cutting material, showed 
an average of 17 sprouts per stump. The sprouts averaged 8.6 ft in length, 
and the total length of all the sprouts from the six stumps was 842.2 ft No 
diminution of yield has been noted as a result of the annual cutting. 

Black walnut for timber and nuts, W. R. Mattoor and O. A. Rkcd (D. B. 
Dept. Agr., FannerF Bui. 1892 (1924) , pp> [83+80, figs. The authors 
discuss, among other considerations, the present range of the tree, soil pref^ 
ercmces, growth rates, the value of the wood and of the nuts, methods of 
propagation, practices of growing for timber and tor nut i^zoductlim, the 
handling of the nuts, and the estimated returns from the sate of wood and nuts. 



IWI 


msBASss OF ^xjLJsrrs 


241 


Identiftcation of ]l^htlippine woods hj anatomical characters* H. 
Kanehiba {Taihoku, Taiwan: Govt. Research Inat., 1924, pp. pis. 2 ). — 

Herein are reported the results of a microscopic study of the wood of 155 
Philippine species, representing 108 genera and 41 families of dicotyledons 
and 5 species and 4 genera of gymnosperms. An anatomical key is included. 
This is a supplement to the publication on Formosan woods (E. S. P.., 45; 
p. 148). 

Anatomical notes on Indian woods, K. Kanehiba {Formosa [Taiwan^ 
Oovt Research Inst,, Dept. Forestry Bui. 4 (1924) t PP- [5] +40 pi. 1 ), — Similar 
to the above, there are presented the results of a study of woods obtained from 
the Forest Besearch Institute at Dehra Bun, India. 

The work of a forest protective association, A. F. Hawes {Hartford: 
lAuthorJi, 1924, PP- 21, figs. 8). — ^After briefly discussing the extent of forest 
flres in Connecticut in 1923, the author considers the development of forest 
protective associations, and suggests equipment and practices of value for 
combating not only flres but also insects and diseases, and for protection 
against theft. 

Forestry almanac {Washington: Amer. Tree Assoc., 1924, pp- YJlI-\-225, 
figs. 12 ). — A compilation of general information on the forestry situation in 
the United States, outlining the activities of various organizations, public and 
private, concemed in the advancement of forestry and presenting statistical 
data concerning forest depletion, national fortsts, planting activities, etc. The 
situation in various foreign countries is also briefly considered. 

Thirteenth annual report of the State forester to the governor for the 
year ending December 31, 1023, F. A. Elliott {Or eg. State Forester Ann. 
Itpt., tS (192S), pp. 47). — ^Thls, the usual annual J*eport (E. S.^ R., 50, p. 047) 
includes in addition to general data the text of a forest i:>ollcy for Oregon 
adopted by the Oregon State Board of f'orestty on December 4, 1020. 

Report of the forest branch of the Department of Lands, [British 
Columbia], for the year ending December 31st, 1923, P. Z. Oavekhill et 
AL. (Bril. Columhia Dept. Lands, Forest Branch Rpt. 1923. pp. E63, pis. 4, figs. 
10 ). — ^Thls is the usual annual report (E. S. R., 49, p. 838), taking into 
consideration the amount and kinds of timber cut during the year, the work 
in the control of Insects and fungus diseases, fire protection, grazing activities, 
etc. Appended are the reports of the committees on forest fire protection and 
silviculture in Canada, delivered l^efore the British Empire Forestry Confer* 
ence, held in Ottawa in 1923. 

Report on forest administration for the year 1023, G. E. S. iJuPiir {Fed. 
Malay States Forest Admin. Rpt. 192S, pp. 49) — This is the usual administra- 
tive report (E. S. R., 50, p. 40) concerning the constitution of the forests, 
silvicultural activities, forest produce, etc. 

Annual report on the forestry department for the year ended 31st 
December, 1022, R. Fyftb {Uganda Forestry Dept. Ann. Rpt. 1922, pp. 14 ). — 
This is the usual annual report (E. S. R., 48, p. 740), devoted for the most 
part to the lumber output, alterations in area, changes in personnel, etc. 

DISEASES 07 PLANTS 

Report of plant pathologist, O. F. Buboxb {t'lorida Sta. Rpt. 1923, pp. 
32^1, 63^102 ). — Spraying experiments are r^rted, in which Bordeaux mix- 
ture plus 1 i>er cent oil emulsion was used for the control of melanose of 
oranges and grapefruit The sprayed trees yielded nearly three times a.s 
many first-class quality fruits as the unsprayed, with a corresponding reduc* 
Uon in the percentages of the lower grades. 



242 


EXPBBIMSKT STATION BSOOKD 


CV0l.<li2 


Studies of the life history of the citrus canker organism are reported to 
show that it grows readily on potato agar without losing its yirillty* It was 
also able to live on sterilised wet pine shavings, filter paper, etc., for several 
months. Unsterilized muck soil was unfavorable to the growth of the organ- 
ism, and grapefruit seedlings planted in soil inoculated with cultures of the 
organism were free from the disease. Leaf inoculations made in the fall and 
winter with suspensions of the organism did not show Infections for 30 days 
where the leaves were not wounded, but when the leaves were wounded infec- 
tion was evident in from 7 to 10 days. Inoculations made during the summer 
produced infections much sooner. 

Black rot of oranges due to Alternai'ia citri is reported on a number of varie- 
ties of oranges in addition to navel oranges, losses as high as 25 per cent being 
attributed to this cause. ** 

A green spotting of oranges was found to be due to oil liberated from the 
oil sacs through injury to the skin of the fruit. 

Experiments to determine whether the organism causing citrus scab could 
be carried by seed gave negative results with sour oranges. 

The assistant plant i)athologist, G. F. Weber, conducted experiments to de- 
termine the effect on germination of presoaking seed before treating them 
with corrosive sublimate solution 1 : 1,000. Seed of beet, cabbage, cucumber, 
eggplant, okra, watermelon, squash, beans, and cantaloupe were treated, and 
all except the eggplant showed a higher germination after soaking from 1 to 3 
hours before disinfection. After soaking for 3 hours germination was dimin- 
ished, and seed soaked for 8 hours showed from 20 to 25 per cent decrease In 
germination. Considering the time and labor required for the presoaking, the 
author does not consider such a practice profitable. 

A mosaic disease of sweet potatoes is reported in which no mottling: was 
observed on the plants, but the growth was stunted. The leaf tissue between 
the veins was raised into pouchlike areas. Inoculation exi)eriinents In at- 
tempting to reproduce mosaic gave negative results. 

A study was made of seed potatoes received from without tlie State. Many 
lots w|re found to be badly damaged by bruising, and others were infected 
by species of Fusarium. Certified seed were less affected than conunon stock. 

A report is given of experiments on the control of late blight of potatoes, 
in which spraying with Bordeaux mixture was compared with dusting with 
copper lime dust. Gains of about 20 per cent are reported for both treat- 
ments, but dusting cost $3.10 x>er acre more than spraying. Bodo paste was 
found no more effective than copper-lime dust, and the cost of the commercial 
mixture was much greater. 

A list is given of the diseases of plants reported by members of the station 
staff as observed in Florida during the year. 

[Plant disease investigations of the Mississippi Station], D. C. Neal 
(Mississippi Sia. Rpt. 1923, pp. 30-35).— An account Is given of testing varie- 
ties of tomatoes for wilt resistance, in which several selections have proved 
superior to plants of varieties grown from commercial seed. The author calls 
attention to the fact that continued selection of resistant strains did not appear 
to Increase the resistance of a variety of tomatoes to the wilt disease. 

A brief note is given of spraying experiments for the control of pecan scab, 
a more extended account of which has been noted (E. S. R., 52, p. 152). 

Experiments with inoculated sulfur for the control of root knot of peach 
trees are noted, as well as cabbage yellows and stem rot of sweet potatoes. 

A pathological study has been made of the anthracnose fungus, Collalol- 
tiehmn trifolU, qt alfalfa, wtdch is said to cause serious trouble in parts of 
the State. Twenty-four strains and varieties of alfalfa were tested for resist- 
ance to this disease, with negative results. 
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A list l5 given of a number of plant diseases observed in tbe State during 
tbe 3 rear. 

Botany and plant pathology {Pennsylvania Sta. But, 188 (19B4), pp, IS, 
14, 14r-‘16 ), — Investigations by O. R. Orton and J. P. Kelly have Indicated that 
Inheritance of immunity to potato wart may be derived through crosses and 
self-pollinations, and owing to the heterozygous constitution of potato varieties, 
segregation is obtained in the generation. The behavior of immunes on 
inbreeding indicated that immunity is a dominant characteristic and suscep- 
tibility a recessive. In connection with their studies some data were obtained 
on the transmission of tuber coloration in the variety Red McCormick. 

Experiments by C. R. Orton indicate that mulching with wheat straw re- 
dueed wilt infection of potatoes due to Fusarium oxysporum and nearly doubled 
the 3 deld. 

As a result of experiments by C. R. Orton and B. G. Bex, it is believed 
that the organism causing blackleg of cabbage exists in the soil as well as 
in infected seed. The organic mercury compounds used as seed disinfectants 
have given some indications of affording relief. Field experiments are said 
to indicate that those seedlings transplanted to moist soil are more free from 
the disease than those transplanted to a relatively dry soil. The histological 
studies of Infected seed have shown that the mycelium is not confined to any 
particular part of the seed. 

Six years* experiments on the control of apple blotch, reported by R. C. Wal- 
ton, Indicate that the time of Infection is variable, and that the results for 
one year can not be taken as Indicative of what may happen another year. 
In 1022 infection started very early, but the following year it was late In 
appearing. The limiting factor Is considered probably to be the amount of 
precipitation. . * * 

For the control of black rot of apple, R. C. Walton has tested a number of 
different materials, spraying being carried on in seven orchards, but in 1923 
there was so little frog-eye present that data are not considered at all con- 
clusive. All efforts to determine the cause of frog-eye have resulted in failures. 

W. S, Beach, reporting on diseases of truck crops caused by Sclerotiifla and 
Botrytls, has found that spraying formaldehyde on soil In a strong solution 
and afterwards diluting It with sufScient water to carry the disinfectant to 
proi>er depths Into the soil has given excellent results for the control of Botrytls 
and 8, Ubertiana on lettuce. In connection with this Investigation a state of 
compactness and dampness of the soil, with its resultant effect on the rate of 
water penetration, was found to be an important factor. 

The same investigator has given a brief account of downy mildew of Iilma 
beans due to Phytophthora phaseoU, pod blight {Diaphorthe phaseolonmi) , and 
leaf spotting by PhyUosticta phaseoUna, Dusting Lima beans with copper 
lime dust containing 14.6 per cent monohydrated copijer sulfate gave efficient 
control of downy mildew in 1923. 

Notes are given on a rhubarb disease, further experiments indicating that 
Phytophthora caotorumt P, parasitica^ and the species isolated from Illinois 
rhubarb are probably the only species truly parasitic on rhubarb. 

For the control of apple scab, H. W. Thurston reports lime-sulfur spray some- 
what more effective than the dust. 

Facdiiia graminis poae Brikss. and Henn. in the United States, E. C. 
Stakican and M. N. Ijcvikb {Jour. Ayr, Research [U, Sf.], B8 (1924), No. 5, pp. 
S41^48f pi. J, ftffS. 2). — ^The presence of heavily infected specimens of Poa 
oempressa was reported in the vicinity of Pontiac, Mich., in 1922. Tbe material 
was sent to the authors for identification, and as the result of inoculation 
experiments the rqst wes determined as PucdiUa yraminls poae. So far it has 
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bees fossd abundant only near barberry busbea. Bpldemica In 1922 and 1928 
near Pontiac, Mich., and In the Tidnlty of North Vernon, Ind., In 1923 are aald 
to have been associated with rusted barberry bushes. 

Reactioii of barley varieties to Heliuinthosporianoi sativum, H. K. Hates, 
E. O. Stakman, F. Gbiffeb, and J. J. Orbistknbsn {Minnesota Bta, Tech. Bid, 
21 { 1922 ), pp. 8-47, flgc. 10 ). — ^Tbe results are given of studies of varietal 
resistance to JST. ^ativwm and inheritance studies of a cross between the barley 
varieties lAon and Man<diuria. A study of varietal resistance made by sowing 
each variety In a 5-ft row and spraying the plants at heading time with spore 
suspensions of H. aativum gave some very promising results. 

In general, varieties which proved resistant one year tended to be resistant 
the following year. The barleys of the Manchuria type were rather resist^t, 
while other varieties were extremely susceptible or rather susceptible. (Correla- 
tion coefficients of susceptibility were calculated for 49 varieties or strains 
grown In 1920 and 1921, and notes were taken on the degree of infection of 
foliage, roots, and spikes. Seedlings of 98 barley varieties were grown in the 
greenhouse In soil inoculated with cultures of H. sativum, and notes were taken 
on root infection. Thirty-nine smooth-awned hybrids which appeared homo- 
sygous were obtained for the most part from crosses between a smooth-awned 
susceptible variety and a rough-awned resistant one. 

In the second part of this contribution the results are given of studies on the 
inheritance of awn habit and black and white color, inheritance of reaction to 
B. sativum, and correlation between reaction to H. sativum and botanical 
characters. The crosses studied were made between Lion, a six-rowed, black, 
smooth-awned variety, which is susceptible to attacks of IL sativum; and Man- 
churia, a six-rowed, white, rough-awned, resistant variety. The rough-awned 
character proved dominant to smooth awns, and in P» the ratio of rough to 
smooth-awned plants was approximately 3 : 1. Different degrees of smoothness 
of awn were observed in some plants, and while In the crosses the rough v. 
smooth-awned character appeared to be dependent on a single factor difference, 
the degree of smoothness of the awn appeared to be dependent upon modifying 
the fa^jtors. Some lines bred true In P» and in later generations for various 
degrees of smoothness. Black v. white color is believed to be apparently de- 
pendent upon a single genetic factor which was inherited from the main factor 
difference for rough v. smooth awn. 

When 124 Ff lines of the Manchuria-Lion cross were tested for susceptibility 
to JET. sativum, 8 lines were obtained which were as susceptible in both the Fa 
and Fa generations as the variety Lion, and 6 lines which were approximately 
as resistant as Manchuria. Resistance and susceptibility to H. sativum are 
considered inherited characters, although apparently dependent on more than 
a single genetic factor. A greater proportion of the resistant strains was of 
white color and rough awn barleys than of the susceptible families. However, 
within the 124 F« lines grown, all combinations of resistance and susceptibility, 
smooth and rough awn, and black and white color were obtained. 

Belation of soil temperature and soil moisture to infection by Plas^ 
modiophora brasslcae, J. Montetth, jb., (Jour, Agr. Research [t7. 8.], 28 
{ 1924 ), No, 6, pp. pis. 5). — ^The results are given of a study of soil tem- 

perature and soil moisture as affecting the severity of clubroot of cabbage. 

Using the Wisconsin tank method of control, clubroot was found to develop 
through a range of temperature from 9 to 80** C., and within this range the 
disease seemed directly correlated with the effect of tems^rature upon the 
growth of the plants. The author helieves that the influence of temperature Is 
only secondary, and that in the fleld it is not a limiting factor. On the other 
hand, soil moisture was found to be an important factor*, the disease devel^ 
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log on plants grown in soil maintained at 60 per cent of the water-holding ca- 
pacity and at all higher moistures, bnt not in soil kept at 45 per cent or less. 
The injury to the plants increased with an increase of moisture above 60 per 
cent It is thought that the failure of the disease to develop on plants grown 
in infested soil with a low moisture content is due to insufficient moisture for 
spore germination. 

Under natural field conditions it is believed that a long period during which 
the soil is so dry that no clubbing would develop may give the plants an op- 
portunity to produce a good crop regardless of short wet periods. 

Oompaiing previous reports on clubroot, the author believes that soil tem- 
perature and moisture, especially the latter, may help to explain the conflicting 
reimlts secured concerning the use of lime and the relation of soil acidity to 
the clubroot disease. 

The control of bacterial blight of celery by spraying andi dusting, H. W. 
Dte and A. G. Newha^l (Neto York Cornell 8ta. Bui, 4^9 {1924), pp. SSO, 
flg%, 10), — ^After giving a description of the bacterial blight of celery caused 
by Pseudomonas apU, the authors describe experiments for the control of 
the disease by spraying and dusting. 

It was found that the bacterial blight of celery could not be controlled by 
sulfur fungicides, while copper fungicides were very effective in the control 
of this disease whether applied in the form of sprays or dusts. Bordeaux 
mixture and copper-lime dust 15-85 proved the most efficient of several 

substances tried over a period of five years. Proprietary compounds were 
not BO effective in controlling the disease, except at strengths which were 
much more expensive than Bordeaux mixture. The addition of resin-fish-oil 
sticker to homemade Bordeaux mixture did not give any better blight con- 
trol. Copper-lime dust cost nearly twice ns much as did homemade Bordeaux 
mixture, but the initial cost of materials was somewhat decreased by the 
reduced amount of time required to cover a given acreage and by the 
elimination of considerable labor. Under some circumstances it was found 
advantageous to make tliree applications of 20-80 copper-lime dust to plants 
in the seed bed, particularly when late blight was present. ^ 

Com root, stalk, and car rot diseases, and their control through seed 
selection and breeding, J. H. Holbebt, W. L. Bublison, B. Koehles, G. M, 
WooDWOBTH, and G. H. Dtjnoan {Illinois 8ta, Bui. 255 {1924) , pp- 2S9-4*IS, 
pis, 6 , figs, 121), — In this study, made in cooperation with the Bureau of Plant 
Industry, U. 8. D. A., the causes and symptoms of a number of corn rots are 
described, and notes are given of some other corn diseases that are of 
economic Importance. Among the diseases described are scutellum rot, 
mostly due to Rhiatopus sp. ; Diplodia rots and seedling blight, D, zeae; 
Fusarium root and ear rot, F. moniliforme; black bundle disease, Cephalos- 
porium acremonium; Gibberella root and ear rot and seedling blight, G. 
sasiWnetU, etc. The influence of environmental factors on the development 
of the diseases and the economic importance of corn diseases are discussed 
at some length. 

Considerable attention is given to the physical characteristics of seed ears 
as associated with seed infection, and to resistance and susceptibility to root, 
stalk, and ear rot diseases. A program for corn improvement is also pre- 
sented, as well as a list of 116 references. 

A study of wilt resistance In flax, H. D. Babkeb {Minnesota 8ia, Tech, 
Bui, BO {192$), pp. $^4$f description is given of flax wilt due to 

Fusarium Uni, together with an account of experiments for the development 
of resistant strains of flax. 
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Individual plant selections were made from several varieties grown on sick 
soil, and seed was saved from tke most resistant plants, as well as from the 
partially wilted ones. The progeny of these plants were selfed for two years, 
and the degree of resistance was practically the same in all. There are 
apparently different degrees of resistance, and it is claimed that highly re- 
sistant plants can be obtained immediately by selection in the field. Such 
plants are said to breed true for resistance. There was no indication found 
that resistance is developed as a result of constant association with the 
fungus, and reselection or constant association with the disease did not 
change the degree of resistance of selected genotypes. Not all varieties of 
flax tested were found to contain resistant types. 

The effect of growing flax plants on sick soil is said merely to eliminate 
the susceptible strains and to permit the survival of resistant ones. Wilt- 
resistant strains do not lose their resistance when grown on clean soil. The 
optimum temperature for the growth of the flax plant is said to be fairly 
low, while that of the organism causing wilt Is fairly high. Consequently 
more wilt is to be expected when flax is grown at high soil temperatures than 
when it is grown at lower temperatures. This is associated with time of sow- 
ing. Two wilt-resistant varieties have been develoi)ed In connection with 
these investigations, and extensive field trials have been made of them to 
prove their value. One variety was found to be not only resistant to wilt 
but also partially resistant to flax rust caused by Melampsora Uni, 

There is said to be some evidence of the occurrence of several physiological 
races of F, Uni, 

The importance and natural spread of potato degeneration diseases, 
D. Folsom and E. S. Schultz {Marine Bta, Bui, SIS ( 1924 ) > pp. 28 , pU, 4 )> — 
The authors claim that Maine conditions are relatively unfavorable Tor the 
development and spread of degeneration diseases or for a great reduction of 
yield rate by them. Such d' senses, however, are said to cause more degenera- 
tion or running-out of potatoes in Maine than is necessary or desirable. 

The types of diseases reported upon are mosaic, leaf roll, and spindle tuber. 
In 1923 tests were made of the effects of spindle tuber ur>on Green Mountain 
and Irish Cobbler potatoes and of mild mosaic upon Green Mountain, in which 
the yield rate was reduced to the extent of from 20 to 40 per cent. Differences 
due to disease are said to have been much more significant than differences 
due to strain or origin. Attention is called to the fact that aphids can trans- 
mit diseases, and evidence is presented to show that they may spread so as 
to infect half the plants in the first five healthy rows next to the diseased 
ones. In other places the diseases spread across the healthy field as far as 
the fortieth or fiftieth row. Hill-to-hill spread was found to be quite common. 
Data are presented regarding the spread of mosaic compared with the spread 
of spindle tuber, the direction of spread, the results of growing parts of the 
same strain in different places, the harboring of mosaic by Irish Cobblers, 
partial infection of tubers, and the abundance of aphids. 

It is claimed that in many apparently good fields at least 10 per cent of the 
possible gross yield is lost through degeneration diseases, and that these losses 
can be avoided by giving due consideration, when selecting seed, to the pres- 
ence of degeneration diseases in the field and to the probability of their spread 
and increase. 

Tobacco disease Investigations, W. B. Tisbals; {FtoriOu 8ta. 1928, 
pp. 128-^189, figB, 5 ), — Descriptions are given of black shank, root rot, Phyl- 
lostieta leaf spot, wildfire, Granville wilt, angular leaf spot, root knot, and 
mosaic as affecting tobacco plants. 
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The black shank, which is due to Phytophthora nicoiianae^ has been investi- 
gated at some length, and the cultural relations of the causal organism de- 
termined in part. The disease did not develop In healthy young tobacco plants 
at temperatures from 10 to 14'' C. Moisture is said to be necessary to pro- 
duce infection on leaves, and experiments have shown that P. nicoiianae did 
not survive in infected tobacco leaves which had gone through the ordinary 
sweating and curing processes. The organism is said to persist in the soil 
for at least five or six years after tobacco culture &as been discontinued. Ex- 
periments are in progress in the development of strains of tobacco res stant 
to this fungus, and some promising selections have been secured. An attempt 
was made to control the fungus by spraying tobacco plants with Bordeaux 
mixture, different strengths being employed, but there was no indication of 
any retardation in the development of the disease. 

In connection with root rot investigations, some promising strains of 
resistant tobacco have been secured. In studies of wildfire, practically every 
infected seed bed investigated was found to have been covered with second- 
hand Connecticut cloth or planted with Connecticut seed. Observations are 
said to indicate that the disease is most serious in sun-grown tobae(*o and more 
serious under slat shade than under a combination of slat and cloth shade. 
Spraying with Bordeaux mixture Is reported to have proved beneficial in con- 
trolling wildfire. 

A bacterial leaf spot which differed from wildfire was found. A white 
organism was Istdated and the disease repro<luced in healthy plants by spray- 
ing water suspensions of the organism on uninjured leaves. Cultural charac- 
ters of the organism and symptom.s of the disease are said to agree closely 
with the leaf spot described by Fromme and Murray as due to Bacterium 
angulatum (B, 8. B., 40, p. 848). 

Tobacco diseases and their control, J. Johnson (U, 8. Dept, Agr , Bui. 
1256 il924)t PP- 56, pie. 17, figs, 24)^ — After a general account of the nature of 
plant diseases as related to the tobaccci industry and seed bed management, the 
author describes a large number of diseases, mentions their causal agencies 
so far as tliey are known, and suggests means for their control. 

Among the diseases which are considered most important are damping-off 
or bed rot, sore shin or stem rot, black shank, hollow stalk, Granville wilt, 
Fusarium wilt, black root rot, brown root rot, root knot, attack of broom rape, 
wildfire, black fire, WLseonsin leaf spot, frog-eye, and blue mold. Notes are 
also given on a numl^er of minor leaf diseases due . to various causes, as 
well as on mosaic, frenching, sand -drown, and other malnutrition troubles 
and injuries due to physical agencies. 

A bibliography of 123 titles of articles published in the United States is 
given* 

Tomato wilt and its control in Arkansas, J. A. Bllxott {Arkansas 8ta, 
Bui. 194 U924), pp. 5-11, pis, 5, fig. 1). — ^This bulletin, prepared by H. R. 
lioaen from notes made by Blliott, includes data on experiments conducted by 
Blliott during the seasons 1018-1922, and experiments by Rosen in 1923. 

The symptoms of tomato wilt caused by Fusarium Igcopersici ore described, 
and the results are given of six years* experiments with wilt-resistant varie- 
ties of tomatoes. As a result of these tests it is shown that Delaware Stone 
Cross (originated by T. F. Manns of the Delaware Station), Delaware Stone, 
Marvel, and Norton (U. S. J>epartment of Aigriculture selections), Bdgerton 
Red Hybrid, and Arkansas Stone selection have all proved resistant to the 
disease, and these varieties are recommended for planting in Arkansas. 

Apple tdotek control in Missouri, T. J. Taxjbebt (Missouri Bta. Circ. 124 
(1924), PP» Bf figs. 2 ). — ^Apple blotch, due to PhyUosticta soliiaria, which is 
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said to cause serious losses in Missouri, is described, and atjbention is drawn 
to tbe relatlTe susceptibility of a considerable number of varieties to this 
disease. 

Spraying experiments for the control of blotch indicate that Bordeaux mix- 
ture has given better control than any other chemical used. A d--4r-60 Bordeaux 
mixture is recommended for use, the first application to be made within 14 
days after the fall of the petals, to be followed by further sprayings at inter- 
vals of about 2 weeks. Since the blotch is carried over the winter on twigs, 
spurs, and branches, the author recommends the cutting out of infected portions 
of the trees as far as possible. 

Botryosphaeria and Physalospora on currant and apple, G. L. Shkab, 
N. E. Stevens, and M. S. Wilcox {Jour, Agr. Research [U. 8.}, 28 {1924^, No, 
6, pp, 589-598, pis. 2, figs, S), — ^From information obtained by the authors it is 
considered that the ascogenous stages of these fungi are so similar as to sug- 
gest their very close relationship, and that both forms of B. ribis occur on 
apple, on which host at least one form seems to be parasitic and capable of 
producing a rot under some circumstances. The differences between the two 
genera, as the names were used, are considered the apparent difference In life 
histories, the first having a Dothiorelia as its pycnidial stage and the second 
Sphaeropsis as its pycnidial stage. The ascogenous stages may be distinguished 
by the size of the ascospore, difference in germination, and by certain cultural 
characters. The fungus on the apple in Africa described as B, mali is con- 
sidered apparently identical with the variety B. ribis chromogena. The fungus 
found on apple in this country, which has Dothiorelia as its pycnidial stage 
and closely resembles that from Africa in Its moiiJboIogy, but Is nonchromo- 
genic, is apparently identical with B. ribis, 

Physalospora malorum on. currant, N. E. Stevens {Jour. Agr, Research 
lU. 8.}, 28 {1924), No. 6, pp. 583-^88, pis. 2). — In a previous publication (B. S. 
R., 25, p. 848) the occurrence of a fungus resembling P. malorum was re- 
ported. The author studying this disease during a period of six years reports 
having fi*eQuently found this Sphaeropsis on dead currant canes, often in close 
association with Botryosphaeria ribis or its form, B. ribis chromogena. In the 
summer of 1823 mature perlthecia of the fungus were found, and its identity 
with P. malorum was established by morphological and cultural studies. 

Two hitherto nnreported diseases of stone fruits, C. C. IAndboxkn and 
D. H. Rose {Jour, Agr. Research lU. S.}, 28 {1924), No. 8, pp. 803^05 ). — 
The authors report having found, on peaches shipped from California, a rot 
from which a fungus similar to Botrytis cinerea was Isolated, and inoculation 
experiments showed that it was the cause of the disease. Experiments Indi- 
cated that tbe fungus was able to penetrate the uninjured lEdcin of the fruit. 

They also found on sweet cherries "shipped from Michigan a rot from which 
a species of Altemaria was Isolated, but no proof was found that the Alternaria 
from sour cherries is identical with that from sweet cherries. Cross-Inocula- 
tion experiments showed that both strains are patliogenic to both kinds of 
cherries, and that the fungus is unable to penetrate the uninjured sldn of the 
fruit. 

Diebock of citrus, R. W. Rufbbcht {Florida 8ta. Rpt. 1923, pp. 43-48 ). — 
In a study of the relation of fertilizing elements on die-back of citrus the 
author reports a . mild case of the disease which was apparently cured by a 
reduction in the amount of ammonia applied to trees in the falL Manure 
used in connection witlh applications of commercial fertitizere appears to pro- 
tect the soluble salts present. ITarious sources of ammonia were found to 
increase the leaching of solnble salts, and sulfate of ammonia caused Increased 
losses of caleinm and potash. Nitrates tended to increase the loss of satiates. 
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On A dteenoe of cocoa and coffee fniita caused bjr a fniiNas hitherto 
nndescrlbed, B. J. Tabob and R. H Bunting (Ann, Bot. [London'], 57 (19ZS), 
No, 145, pp, 155^167, ftps. 5).— Liberia coffee cultivated in the Gold Coast 
Colony is said to be subject to a disease attacking' the fruit so prevalently in 
wet seasons as to endanger the whole crop. The first indication is a dark 
purplish-brown discoloration of the berry. This later becomes covered with a 
white or pinkish-brown mealy incrustation formed by the conidia of a fungus 
always associated with the disease. Fruits of all ages may be attacked, young 
berries most seriously. The same fungus also causes a disease of cacao fruit, 
and cross inoculations have been effected, showing characteristic symptoms in 
each case. In natural infections the symptoms of the disease, known locally 
as mealy pod, are similar to those caused by Phytophthord faberi. Such infec> 
tion experiments as have been made tend to indicate that it develops much 
more readily on wounded or dying fruits than on healthy specimens. It has 
never been found on the vegetative parts of its hosts. The characters of the 
organism are discussed. 

The authors are inclined to place the fungus in a new genus, and it is here 
described as the new genus and species Trachyaphaera fructigena. Further 
investigation of problems connected with the parasitism of the fungus is being 
carried on in the mycological laboratory, Department of Agriculture, of the 
Gold Coast Colony at Aburl. 

Effect of kiln drying, steaming, and air seasoning on certain fungi in 
wood, E. E. Hubert (U, 8, Dept, Agr. Bui. 1262 (1924), pp, 20, pU. 5, flga. 2 ). — 
A report is given of u study of logs of about 20 species of coniferous and 
hardwood trees from various parts of Wisconsin and Oregon. In these logs 
about 20 species of fungi were recognized as associated with various types of 
decay. In addition a number of other rots and stains were observed, the 
causes of which were not determined. 

The effect of various methods of seasoning timber on the fungi was inves- 
tigated, and it was found that they could be effectively arrested in their devel- 
opment through sterilization by heat. Of the various fungi tested the blue- 
stain fungi appeared to be the most resistant to heat. No great differences were 
observed in resistance to heat among the various rot-producing fungi. Commer- 
cial kiln conditions and steaming processes coming within the effective limits 
of temperature and time as determined by the tests were effective in sterilizing 
infected wood up to and including pieces 4 by 4 in. square. Sterilization was 
also effected by steam pressure treatments. Methods of piling and storage are 
considered important factors in protecting wood against deterioration due to 
fungi Certain fungi were found to continue to develop in wood as long as 
favorable conditions were present and to revive and continue their develop- 
ment after long periods of drying. 

From the data obtained the author assumes that wood that is properly kiln 
dried will be sterilized, and that with proper storage it will remain bright 
and sound. 

Rcmt^knot nematode, J. R. Watson (Florida Sta, Rpt, 1923, pp. 108, 
109), — Satisfactory results are reported in controlling nematodes in the soil by 
growing bush velvet beans under constant cultivation. The author recom- 
mends that the cultivating be done at least once a week, with one or two care- 
ful hoeihgs and hand weeding to remove all grass and weeds. 

Experiments were continued for the destruction of nematodes by chemicals, 
particularly in seed beds, and treating soil with sodium cyanide and ammonium 
sulfate gave satisfactory results in reducing the number of nematodes in the 
soil. Calcium cyanide, which disintegrates more rapidly than sodium cyanide. 
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is considered promising for the destroction of nematodes In the soil. Experl* 
ments with sulfur for the control of nematodes have been begunt and the 
preliminary work is said to indicate some degree of nematode control. 

ECONOMIC ZOOLOGY— ENTOMOLOGY 

llamage to range grasses by the Zuni prairie diog, W. P. Taylor and 
J. V. G Loftmeld {U. 8, Dept. Agr. Bui. 1221 (1924)^ pp. 16, pis. 6, flg9. 2 ). — 
This is a report of experiments conducted cooperatively by the Biological 
Survey, the Carnegie Institution of Washington, the Forest Service, and the 
Arizona Exx>eriment Station with a view to ascertaining quantitatively the 
destructiveness of prairie dogs to the stock range in northern Arizona and»the 
principal forage types affected. Two sets of experimental Inclosures were 
established, one near Coconino, in the wheat-grass forage type, and the othei 
near Williams, in the blue-grama type. 

The results of four years’ experiments at Coconino show that prairie dogs 
destroyed 69 per cent of the wheat grass and 99 per cent of the dropseed, or 
80 per cent of the total potential annual production of forage. In one year’s 
experiments at Williams the rodents destroyed 83 per cent of the blue-grama 
crop, the most important forage grass of the region. •These experiments were 
made under conditions where the vegetation is at present maintaining itself; 
in many areas the prairie dogs destroy 100 per cent of the forage and have 
to move out themselves. Such extreme destruction favors the growth of 
unpalatable w^eeds, makes range recovery difficult, and oi.>ens the way for soil 
deterioration through erosion. The prairie dog has not been shown to have 
a single beneffeial food habit. 

Betnms from bandiedi birds, 1920 to 1923, F. C. Lincoliv (U. 8, DepU 
Agr. Bui. 1268 (1824), pp. 56, pis. 4, fig. 1). — ^This bulletin presents facts 
relative to 1,746 returns received by the Biological Survey during the period 
from January 1, 1920, to June 30, 1923. The data are presented in tabular 
form without discussion. 

A method of caring for and training homing pigeons, T. F. Devlin 
{[Philadelphia’l : Author, 1924, PP- O'i, pi. i, fig 1). — This Is a small handbook. 

Report of the entomologist [of the Florida Station], J. R. Watson 
{Florida 8ta. Rpt. 1923, pp. 103-^108, 110-113). — ^The application of sprays 
for control of the Florida flower thrips, Frankliniella tritici hispinosa (Morg.), 
in citrus bloom demonstrated that the best time to spray is when the maximom 
number of blossoms are open. It was found that in groves where Spanish 
needles {Bidem leueantha) are allowed to bloom freely during the blossoming 
of citrus, spraying is of practically no benefit as the citrus blossoms are 
promptly reinfested from the weeds. The work emphasized the fact that there 
is much variation in the severity of the scarring on different varieties of 
oranges, varieties like the Pineapple, with a thin smooth skin, being most 
severely damaged. There is also much variation in the different areas of the 
citrus belt, the fruit of the Indian River region usually showing a higher 
percentage of severely marked fruit, even though the avemge number of thrips 
to the bloom is no higher than elsewhere. Dusting experiments with thrips 
on oranges in which a high-power duster was used Indicated little in favor of 
this method of control. On the other hand, dusting with nicotine sulfate lime 
dusts was found both practical and the most economical method of dealing 
with thrips on Batsumas, their low-growing habit making it possible to use 
a hand duster of the bellows type and to direct a good blast Into each cluster 
of blossoms, the work being just as efficient as that done with the spraying 
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machine and the cost mnch less. The dtstribntion of this thrlps was deter- 
mined more accurately than heretofore, the limit of Its range westward coin- 
ciding with remarkable closeness with the western boundary of Florida. Some- 
where between Valdosta and Atlanta, this species replaced the northern flower 
thrlps, F. tHtid (Fitch). 

In control work with rust mites in Lake County, dusting was fully as effec- 
tive as spraying, and the cost was usually less than one-third that of spraying. 
In June the infestation of citrus groves by mealybugs was the severest in the 
last decade or more, and the use of oil emulsion sprays by many growers 
proved unsatisfactory, not over 50 per cent being killed. Lime sulfur applied 
with strong pressure, at least 250 lbs., penetrated better than the oil emulsions, 
and a 1 per cent solution of a g<K)d grade of carbolic acid did good work in 
many groves. Kerosene emulsion 1-15 also gave satisfactory results, but per- 
haps the most satisfactory solution was one consisting of 1 qt. of nicotine sul- 
fate and 6 or 8 lbs. of soap to 200 gal. of water. Of the many predators which 
attack mealybugs, the predacious caterpillar Laetilia coccidivora was the most 
efficient check, having brought the pests under control In many groves. The 
dipterous parasite Paraleptonmstix abnormia (Giard), introduced from Califor- 
nia and widely distributed over the State, was discovered in a grove 8 miles 
from the one in which it was liberated in 1917. 

Examinations made in a grove near Bradentown, where the ladybird beetle 
(Delphaatua sp.) had been Introduced from California, showed that there were 
no white flies to speak of except in one comer of the grove, and there the lady 
beetle was found. It has not been necessary to spray this grove for white fly 
during the last five or six years, but it has been sprayed for purple scale several 
times. A brief reference is made to the unusuiil abundance of aphids on 
citrus during the spring of 1923. 

A new development of thrlps Injury during the spring is reported, being that 
of heavy damage of snap beans. The leaves were wrinkled and curled by 
their attack and frequently so badly injured that they fell. The greenhouse 
leaf-tyer was a source of much damage to late celery at Sanford in March and 
April. The most successful control measures trie^l consisted in the use of 
poisoned bran bait moistened with nitrobenzene, undiluted nitrobenzene giving 
the best results, the killing from one application being about 75 per cent. The 
garden fleahopper {Haltious citri Sahm.) was also Injurious to late celery in 
the Sanford district. Calcium cyanide dust was found to control this pest the 
best of any of the insecticides tried. The Pee Dee strain of improved Spanish 
peanuts was particularly attractive to the flower thrips, being the only one of 
many varieties and strains seriously attacked. 

An account of the bean leafhopper Is given by Beyer, studies of which by 
this author have been previously noted (E. S. R., 48, p. 53). In field experi- 
ments conducted during the summer and fall of 1922, it was found that much 
of the effectiveness of dust depends upon the manner in wlilch it is applied. 
The best results were obtained with the fan-type duster, as the knapsack bel- 
lows type produced more or less of an intermittent flow. The most satisfactory 
time to apply the dugt is in tlie morning as soon as the dew begins to dry. A 
number of fillers were tested out, including kaolin, sulfur, and hydrated lime. 
The hydrated lime, with 10 per cent of dusting sulfur impregnated with 2.5 
per cent nicotine, gave the best results as it was distributed most easily and 
uniformly. In spraying experiments, a Bordeaux mixture, 4-4-60, to which 
was added 1-<1,000 nicotine sulfate, gave satisfactory results, the adults as well 
as the nymphs being killed when applied by a specially devised arrangement 
of inclosed nossles. 
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Ajmiial report of the State entomologist [Georgia] for I. W. 

WzTxiAMS (Go. State Bd, JSnt, Bid, $4 (1923), pp. iO).*— This is a brtef account 
of investigation, Inspection, and control work conducted in Georgia. 

Annual report of the entomology department* K. W. Habnbd (MieHaHppi 
Sta, Rpt, 1923, pp. i8-£7). — Progress reports on three projects, by R. N. 
Itobdell, are Included: (1) A systematic and biological study of the crawfish 
of Mississippi, in which it is stated that carbon disulphide has thus far proved 
to be the cheapest and most eflfective means, for control; (2) a systematic and 
biological study of the scale insects of Mississippi, including a list of forms, 
50 in number, collected in the State during 1022-23 (6 for the first time), the 
name, host, locality, and date of each being given; and (3) a systematic and 
biological study of insects affecting pecans. 

Entomology [at the Pennsylvania Station]* S. W. Fbost and J. Jm 
Horsfall (Pennsylvania Sta. Bui. 188 (1924), pp. 16, 11) — Studies conducted 
to determine the value and extent of the use of commercial and home-mix 
emulsions have shown that, of home mixtures, a formula consisting of 3 gal. 
of oil, 1.6 lbs. of Kayso, and 300 gal. of water gives a very stable mixture. 
The oil, Kayso, and a small amount of water were mixed by means of a bucket 
pump, forming a stock solution, and it was found that the oil would not sepa- 
rate from the stock solution even when left standing for several weeks. No 
burning was observed even when applied as late as the petal spray with the 
full dormant strength. The home-mix oil emulsions compare favorably with 
the commercial mixtures, comparison being made on the Imsis of the size of the 
oil globules and the ability of the oil to remain in an emulsion. 

Nicotine dust consisting of 2 per cent nicotine sulfate dust with dolomite as a 
carrier, as well as 2 per cent nicotine sulfate dust with hydrated lime as a car- 
rier, proved as satisfactory as nicotine sprays in the control of red bugs in the 
petal spray. Oil sprays gave no control in the dormant treatment, but in a 
delayed dormant killed a large percentage of the overwintering eggs. The 
home mixture used at the rate of 3 gal. of oil to 100 gal. of water did not give 
as good control of red bugs as the commercial mixtures. 

Brief reference is made to the work with plant lice affecting truck crops, 
previously noted from earlier bulletins (E. S. R., 50, p. 557 ; 51, pp. 253, 254). 
Reference is also made to extensive tests of corrosive sublimate, 1-1,000, for 
control of the cabbage root maggot, in which the standardization of the method 
of application has helped reduce the total cost of treatment to a minimum. 
Application of the material by the use of paihs and homemade dippers has been 
found to be most satisfactory. The progress of control work with millipeds in 
cold frames is referred to. 

[Economic insects In the County of Holland, England], H. W. Miles 
(Kirton ILinoolnshire] Ayr. Inst. Ann. Rpt. 1923, pp. 43^1, fig. 1). — Sum- 
marized accounts are given of the mustard beetle (Phaedon cochleariae Fab. ; 
P. armoraciae L.), which is most destructive to the mustard crop and is also 
found in vast numbers in fields of turnips and swedes in the County of Hol- 
land ; of the diamond-back moth ; and of the cabbage maggot. 

Greenhouse Insects, B. I. McDaniel (Michigvm Sta. Spec. BtU. 134 (19$4)p 
pp. 75, figs. 41 ). — This is a practical summary of information on greenhouse 
insects and means tor their control. 

Nicotlana rustlca as a source of nicotine for insect control, D. E. Halet, 
F. D. Gardner, and R. T. Wbitney (Pennsylvania Sta. Bui. 188 (1924)f p» 8). — 
Ohmlcal studies have shown that the nicotine content of N. rustiea, a high 
yi^ding and high nicotine tobacco, can be increased by tofi^ng or suckerlng 
the plants during their period of growth. The nicotine can eafdly be obtained 
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by imlTeriziiig the plant and steeping in cold water, or beating the mixture 
to boiling and then filtering. Solutions obtained in this way, when diluted 
to a concentration of 0.06 to 0.2 per cent nicotine and with the addition of the 
proper amount of soap, possess pronounced aphiscidal properties. 

The fungicide and Insecticide guarantee, for what does it stand? E. A. 
McMahon (Pomol, and Fruit Growing Boo. Quebec Atm. Rpt. 1928^ pp. 55-60). — 
A discussion of the subject as applied to Canada, which is not yet protected 
through insecticide legislation. 

The European earwig, B. B. Fitlton {Oregon Sta, Bui, 207 (1924) f pp. 
4^0, figs, 21), — A detailed account of the European earwig (Forficula auriofOor 
ria L.), based upon a review of the literature and Investigations conducted by 
the author in Oregon, where the pest has been present since 1909. This 
insect is of particular importance on account of its disagreeable habit of con- 
cealing itself in and about houses, and it is also destructive to garden vege- 
tables and flowers and occasionally a pest of bush and tree fruita 

No efre<.‘tlve parasitic or predatory enemies of this pest have as yet been 
found in Oregon. The best method of control consists in the scattering about 
in the evening of a poison bran bait consisting of sodium fluoride 1 lb., 
molasses 2 qt., water 2 gal., and wheat bran 16 lbs. Clear wheat bran is 
recommended for use in baits scattered over the ground, and ground oat hulls 
for bait to be applied to trees, buildings, and other objects. If the control 
measures are applied when the majority of young begin to feed at night, it 
is believed that this brood and the adults can be poisoned before the second 
lot of eggs is deposited. 

The bulletin includes a bibliography of 35 titles. Accounts of this Insect 
in Rhode Island by Jones (E. S. K., 38, p. 56) and in the Northwest by Esslg 
(E, S. R., 39, p, 464), Fulton, and Frank (E. S. R., 49, p. 850) have been 
noted. 

The buckthorn aphid (Aphis abbrevlata Patch), E. M. Patch (Maine 
Sta, Bui, 817 (1924) t PP- 29-52, figs, 8), — ^The author’s investigations have led 
to the determination that a single species. A, abbreviata Patch, 1912 (E. S. R., 
28, p. 00), which passes the winter in the egg stage on the branches of buck- 
thorn (Bhamnus sp.), usually tucked about the leaf buds, produces winged 
forms in the spring that migrate to vegetable and flower gardens and weeds. 
The overwintering eggs on buckthorn hatch into females only, “ the stem 
mothers” or first generation, which, without mating, produce a considerable 
brood of living young tliat also are all females, and which attain their full 
growth by feeding as did the parent form on the leaves of buckthorn. Some 
of this second spring generation are wingless, others winged, the wingless 
forms remaining on the buckthorn, while their winged sisters migrate to 
nasturtium, dock, potatoes, and a multitude of other plants, thence to disperse 
in later generations to still others. The wingless females of the second buck- 
thorn generation produce chiefly young that become winged and follow their 
migrant aunts to summer food plants, where a succession of female genera- 
tions are bom, for the most part wingless but still with a fair proportion of 
winged forms, which serve to scatter the species to such difterent plants as 
meet the food requirements of the aphid. Late in the summer and in the fall 
two forms with a special mission are devel<^)ed, one winged and known as the 
** fail migrant,** and one wingless. The wingless females of this fall genera- 
tion give birth to young that develop into winged males and fly to the buck- 
thorn. The fall migrants have, previous to the flight of the males, already 
arrived at the buckthorn, where they give birth to very small egg-laying 
females, which attain their growth by the time the males appear. The life 
cycle of this aphid is graphically illustrated in diagrammatic form. 
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The ecoxiomic importance of this aphid is considered by the anthor (1) as 
a unisance to the landscape gardener, (2) as a pest In the vegetable garden, 
and (3) as a carrier of plant disease. In the vicinity of Orono it outnumbers 
the better known melon aphid as a cucumber and squash pest, while as a 
potato insect it is generally outranked throughout the State by the green 
peach aphid, and still more by the potato aphid. In 1923 it was found in a 
certain laboratory plat of potatoes at Presque Isle to outnumber the other two 
species combined. Experiments conducted in 1923 by E. S. Schulte and D. 
Folsom proved this species to be capable of mild mosaic transmission in 
potatoes. The summer food plants of this species observed in Maine in 1923, 
representing 29 families, are listed. 

It is pointed out that the most effective control measure consists ip the 
destruction of buckthorn. In situations where the destruction of buckthorn 
is not possible or desirable, a thorough spray the last week in September, 
followed by a second two weeks later, should kill the majority of the oviparous 
females and thus hold down the number of overwintering eggs. A spring 
spray, before the middle of June in Maine, should kill most of the spring 
aphids before migration to the summer food plants begins. Fumigation 
should be an even more effective method. 

Details are given of the experimental work in which transfers were made 
from buckthorn to arrowhead, water plantain, and pickerel weed and from 
buckthorn to potato. Technical descriptions of the species in its several stages 
are Included. 

On the destroyer of lucerne, the pea leaf-louse, Acyrthosiphon pisi Klb. 
[traps, title], J. Jablonowski (Kisdrlet. Kozlem,, 26 (1923), No. pp. 
8-15). — ^This is a contribution from the Royal Entomological Station at 
Budapest, Hungary. As a result of a long period of very dry and cold weather 
in the spring of 1921 in Hungary, the first crop of alfalfa was highly infested 
by pea aphids, which led to rotting of the roots and resulted In serious damage 
to the crop. 

The cankerworms, B, A, Pobteb and C. H. Aloxn (17. 8. Dept. Agr. Bui. 
1238 (1924) t pp* 38, pis. 3, figs. 2). — ^This is a review of the present status of 
knowledge of the fall cankerworm and the spring cankerworm, which includes 
the results of studies conducted by the authors in the laboratory of the Bureau 
of Entomology at Wallingford, Conn., in cooperation with the Connecticut 
State Experiment Station. The account includes a list of 80 references to 
the literature dted. 

The bud moth, B. A. Pobteb (17. 8. Dept. Agr. Bui. ittS {1924) i pp. 20, pis. 
2, fig. 1). — ^This is a report of studies of the bud moth, officially known as the 
eye-spotted bud-moth, which were conducted in 1920 and 1921 at the field 
station at Wallingford, Conn., in cooperation with the Connecticut State 
Experiment Station. This insect is of Eurox>ean origin, having first been 
recorded firom the United States by T. W, Harris in 1841, where it was pre- 
sumably introduced with importations of nursery stodc. It is a rather general 
feeder, attacking most of the deciduous fruit trees and some ornamental, 
shade, and forest trees, 17 food plants being listed. Its distribution extmids 
over much of the northern part of the United States and southern Canada, 
from the Atlantic to the Pacific. Along the Appalachian Hange it extends as 
far south as Georgia. 

This bud moth has one generation every 12 months, commencing with the 
egg stage in midsummer and ending with the deposition of eggs in midsuinmm^ 
of the following year. Winter is passed as a partially githvxi larva In a tiny 
siBcen nest or hlbernaculuxh placed in any convexiieiit creivice or other |da^ 
Under Connecticut condittons, pmetieally all larvae enter hifMematiott at the 
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end of the third stance and molt during the construction of the hibernaculum, 
although occasionally a few individuals pass the winter in the following stage. 
Upon emerging from winter quarters, early In the spring just as the buds are 
showing green or a little later, the larva makes its way to a bud and chews 
into it from the outside, or, if the leaves are unfolding, makes its way into 
the heart of a cluster, leaving little external evidence of its presence. After 
feeding for a short time, the larva constructs a tubular nest, usually in a fold 
or the curled portion of a leaf, sometimes between two leaves which touch. 

It was found In the spring of 1921 that some of the larvae molt twice in 
the spring and others three times, except in the occasional instances when 
hibernation is delayed until the fifth stage, in which case the number of molts 
in the spring is one less than usual, making the numl)er of stages six in some 
cases and seven In others. When ready to pupate, the larva sometimes re- 
mains in its feeding shelter and sometimes deserts this place, finding another 
sheltered spot in a curled leaf or elsew'here, and lines the place chosen with 
silk. Here, within a week, it pupates, the pupal stage varying from 12 to 21 
days, with an average of 15 to 16 days. Oviposition commences from 2 to 5 
days after emergence and continues for from 1 to 11 days, although most of 
the eggs are laid during the first 2 or 3 days. The maximum number of eggs 
rtMrorded from a single female was 156. The lncul>ation period of the egg 
is approximately 9 days under ordinary summer couditlons in Connecticut. 

At least five other species of bud moth, Including tlie lesser bud moth, 
Uccurvaria nanella (Hbn.) ; the rose leaf-tyer (obikiue-bandcid leaf-roller) ; 
Olethreniea chionosema Zel. ; the green bud-worm (O. comanouinana Wlsm.) ; 
and the leaf crumplor, winter In a similar manner and are likely at one time 
or another to be confused with the eye-spotted bud-moth. Reference is made 
to a number of insect predators and to numerous parasites rear<id from the 
pee;t, both in North America and Euroin?. What is thought to be a new species 
of Secodella was reared by the author in August, 1921, from the larvae. 

A satisfactory degree of control is usually obtained by tw’o of the usual 
rrmtine spring spray applications, the idnk cluster-bud application, to which 
arsenate of lead, 1 lb. of the dry form in 50 gal. of wat(*r, should he added, 
and the calyx spray, which is applied primarily for codling moth control. 

A list of 23 references to the literattire cited is included. 

The clover-sec^d caterpillar (Laspeyresia iiitorstinctuna Clemens), L. P. 
Wehule {New York Cornell Sta. BuL 428 {1024). pp. fi-^4. i3).~~Thls is 
a report of biological studies of tbe i>est officially known as the clover-seed 
worm, which causes serious injury to red clover in the Noi*theasteni and Cen- 
tral States. 

In the vicinity of Ithaca, where the author’s studies were conducted from 
1919 to 1923. there are two generations, with reason to believe that in favorable 
seasons a partial third generation may occur also. The flight of the moths of 
the first generation extends from late May or early dune until late .Tune or 
early July, and that of tbe second generation from late July or early August 
until about September 1. The Incubation of the egg was found to require 
about 9 days, the larval stage to last about 80 days in the first generation and 
about 278 days in the second generation, and the pupal stage about 13 days in 
the first generation and about 19 days in the second generation. 

The caterpillars feed at the crowns of the plants and In the heads. The 
overwintering cocoon is found under the leaf sheaths at the crowns of clover 
plants and on the ground under the plants. The cocoons may also be attached 
to other plants, such as ^eep sorrel {Rumew aoetoaella), or formed within 
hollow stems, such as the straws of wheat. The cocoons may be found in the 
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field in late fall, in winter, and in spring. The number of instars in the 
specimens studied varied from four to six. In the vicinity of Ithaca the 
winter is passed as a larva In a silken cocoon, although there is reason to 
believe that some of the larvae may pupate in the fall. 

Two hymenopterous parasites, Pfianerotoma tibialis Hald. and Bassus lati- 
cinotus, were reared from the caterpillar at Ithaca. A bibliography of six 
pages is Included. 

Round-headed apple-tree borer (Saperda Candida Fab.) and Its con- 
trol, C, E. Fetch {Pomoh and Fruit Orotoing Soc. Quebec Am Rpt, 192S, pp, 
100--107)* — ^This summary of information on 8. Candida and means for its 
control includes a bibliography of 20 titles. 

The ron^h-headed com stalk-beetle, W. J. Phillips and H. Fox {U, 8. 
Dept. Apr, Bui, 1267 {1924), PP- S4, pis. 4$ fiffs, 16). — This is a report of biologi- 
cal and morphological studies of {Ligyrus) Eueiheola rugiceps (Lee.), officially 
known as the sugar-cane beetle, conducted from 1914 to 1910, largely at Tap- 
pahannock and Charlottesville, Va. 

The pest occurs in Alabama, Arkansas, Georgia, Kentucky, Louisiana, 
Mississippi, North Carolina, South Carolina, Tennessee, Texas, and Virginia. 
It hibernates in the soil as an adult in or near its normal feeding grounds and 
reappears with warm weather, which in Virginia is late April or early May. 
The adults begin to feed as soon as they leave their hibernating quarters, 
their normal food consisting of certain grasses, particularly those of tlie 
genus Faspalum, but should these plants be scarce they readily turn their 
attention to corn and may cause serious injury through their attack at the 
base of the stalks. 

At Tappahannock oviposition was observed chiefly during June, the earliest 
eggs being found on June 5. The eggs are deposited a few inches below the 
surface of the ground wherever the beetles happen to be feeding, prac- 
tically the entire existence of the pest being spent belo>^ ground. From two 
to three weeks are required for the incubation of the egg, and from six to 
eight weeks for the larvae to reach maturity, the full-grown larvae having been 
found at Tapi)ahannock from August 2 to October 2, being most abundant 
the last week in August and the first week in September. The normal food 
of the larvae consi.sts chiefly of decayed and disintegrated vegetable matter. 
About two weeks! are si)ent in the pupal stage, the flrst pupa having been 
found in the field at Tappahannock on August 10 in 1915 and on August 12 
in 1916, and the latest on November 2 in 1916. The adults of the new genera- 
tion were found as early as August 24, but the majority appear the last half 
of September. 

It is pointed out that the carrot beetle and Dysolnetus traohypygus (Burm.) 
are likely to be mistaken for this stalk beetle. 

In addition to a number of birds, insects, and other predatory enemies, 
the species has two true parasites, one of which is the dexiid fly Megapariopsis 
opaoa Coq. and the other a hyinenopteran closely resembling Tiphiu inomata 
Say. All stages of the pest, more especially the larva and pupa, are subject 
to infection by the fungus parasite Metarrhizium aniscpliae. The control 
measures recommended are the same as those given in Farmers* Bulletin 
876 (B. S. B., 38, p. 268). 

Studies of the Mexican bean beetle in the Southeast, N. F. Howabd and 
L, L, English (U. S. Dept. Agr. Bui. 1248 (1924), PP- pto. 12, figs, id).— 
This is a report of studies of the biology of EpUaohna oorrupta Muls. and of 
control measures conducted in 1921 and 1922, during the first year in coopera- 
tion with the Alabama Experiment Station. 
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It l5 pointed ont that this pest Is the most serious insect enemy of edible 
beans in the portions of the United States where it occurs, and that it has 
spread from Alabama into States as far north as Ohio and Virginia. Pre- 
vious accounts of the pest by Hinds in Alabama, where the eastern outbreak 
originated, and by others have been noted (B. S. R., 37, p. 405 ; 45, p. 158; 
47, pp. 56, 555 ; 48, p. 57,; 50, pp. 848, 849 ; 51, pp. 256, 363, 554). While 
primarily a pest of beans (PJiaseolus spp.), the beetle is able to reproduce on 
beggarweed, cowpeas, soy beans, and a few other plants. In many instances 
it has severely damaged cowpeas and soy beans. Mention is made of a 
number of predacious enemies of the pest and of several parasites. 

Since the bean plant is very susceptible to injury from arsenloals, care must 
be exercised in their use. The best results In its control have been obtained 
with magnesium arsenate applied as a spray at the rate of 2 lbs. to 100 gal. of 
water, or about 2 lbs. i)er acre on bush beans drilled in rows 3 ft. apart. This 
arsenical is safe for application to bean foliage and at the same time suffi- 
ciently toxic to kill larvae and some adults. Caseinate of lime may be used as 
a spreader at the rate of 1 lb. to 100 gal. of spray, about 90 to 100 gal. of spray 
per acre being required when applied at 150 lbs. pressure with a large machine 
which directs three nozzles to each row, one directed at the tops of the plants 
and two so that the spray will reach the under side of the leaves. When 
water facilities are lacking, good results may be obtained by the thorough 
application of a dust consisting of either 1 part of magnesium arsenate and 
from 1 to 5 parts of hydrated lime, depending on the numbers of beetles pres- 
ent and the damage done, or of 1 part of high-grade calcium arsenate and 9 
parts of hydrated lime, applietl to the under side of the leaves at the rate of 
about 15 lbs. to the acre. Similar rc.suUs have l)een obtained from the use of 
a mixture of 1 part of dry calcium arsenate, 1 part of fine dusting sulfur, and 
4 parts of hydrated lime. Treatment should begin as soon as the eggs of the 
l)€an beetle become numerou.s, from one to five applications being required, 
depending on the degree of infestation. 

Seasonal management for commercial apiaries, K. H. Ket.ty {Michigan 
Sta, Spec. Bui. JS5 {19^4) f PP S-58, figs, 29; Sup., pi. 1). — Following a brief 
Introduction, the subject is dealt with under the headings of spring manage- 
ment (pp. 6-19) ; management during the main honey flow, which includes 
discussions of the Demarec. Markham, and Miller plans and of queen rearing. 
Increase, and extracting (pp. 19-45) ; management after the main honey 
flow (pp. 45-49) ; and preparations for winter (pp. 49-58). Drawings of the 
floor plan and arrangement of an extracting room, a cross section showing 
details of construction of a bee cellar, and a floor plan and arrangement of 
ventilators for a bee cellar are included. A beekeeper’s guide for seasonal 
management. In chart form, prepared as a supplement to the bulletin, shows 
the relative bee population during the year, seasonal manipulation, etc. 

Miscellaneoiis biological observations on bumblebees, O. E. Plath 
(Biol. Bui. Mar. Biol. half. Woods Bole, 47 (1924), No. 2, pp. 63-78, figs. 2 ). — 
This is a report of further studies of the life history and habits of bumblebees 
(E. S. B., 50, p. 259) with a list of 41 references to the literature cited. 

Ants [trans. title], G. N. Wolcott {Porto Rico Dept. Agr. and Labor Sta. 
Ciro. 75 {f224)f Spanish ed., pp. 11). — ^This is a brief account of the importance 
of ants in Porto Bico, in which particular mention is made of the fire ant, also 
referred to as the brown ant, to the coffee shade-tree ant {Myrmelaohista am- 
higua ramulorum Whir.), and to the “albayalde” {Wasmannia auropunoiata 
Boger), which attends mealybugs on citrus, sugar cane, etc. 

Woolly aphis parasite, Aphelinns mail (Hold.), L. J. Newhan {Jour. 
Dept. Agr. West. Aust., 2 ser., 1 {1924) » No. 1, pp. 40-Uf Pls. 2, fig. i).— The 
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author racords the successful introduction of A, mali into Western AuBtralia» 
where the woolly aphis thrives particularly well in the southwest and south- 
ern apple country. 

lionireTity of the fowl tick (Argas persicus), L. J. Newman (Jour, Dept, 
Apr. West, AusU, B sev., 1 (1924), No, 1, PP- 48, 49, lUj. i).— The author 
records four years five months as the maximum longevity of female fowl ticks 
under observation. 

FOODS— HUMAN NTHTBITION 

Food products, H. O. Shicrman (New York: MocmUlan Co., 1924, 2 ed., rev. 
and enl,, pp, XII -{-687, figs, 44), — ^Thls Is the second edition of this valuable 
reference book on the more important types of food, the general points coi^ered 
being the production and preparation for market and relative economic impor- 
tance; the approximate composition and general food value; questions of 
sanitation, Inspection, and standards of purity; and special characteristics of 
composition, digestibility, nutritive value, and place in the diet The present 
knowledge concerning the vitamins as factors in food values is summarized in 
the first chapter, and throughout the book the vitamins have been included 
in the discussion of the nutritive value of the different foods. A chapter 
has been added on the economic relationships of food products, with practical 
suggestions for household food budgets. Data on food legislation and inspec- 
tion and tables on the composition of foods and the chief sources of vitamins 
A, B, and 0 are Included in appendixes. 

Chemistry in relation to food, G. W. Monieb-Wiluams (London: Ernest 
Bonn, Ltd., 1924^ PP- 20 ), — ^Thls is a nontechnical pamphlet on the application 
of chemistry to the manufacture, distribution, and supervision of such typical 
foodstuffs as milk and its products, margarine, canned foods, flour and bread, 
baking powders and self-raising flours, and sugar, together with a general 
discussion of impurities in foodstuffs and their origin; preservatives, coloring 
matters, and essences; and nutrition problems. 

Feeding the family, M, S. Hose (Neio York: Macmillan Co,, 1924, rev. ed., 
pp. XIX •{•487, pis. 15, figs. S). — In the revision of this well-known ** guidebook 
to good nutrition” (E. S. It., 40, p. 361), the contributions of the past 
decade to the knowledge of vitamins, the quantitative requirements of calcium 
and phosphorus for children and adults, and the relative food value of differ- 
ent proteins have made possible a fuller interpretation of some of the dietary 
principles laid down in the first edition and have led to certain improvements 
in the special dietaries recommended, particularly food for the baby, for the 
sick and convalescent, and for the diabetic. The data reported in various 
tables have been brought up to date by cost changes, and a table of vitamin 
values has been added. 

Foods and drugs, J. M. Babtleitt (Maine JSta. Off. Insp. Ill (1924), PP- 
16). — ^Thls is the annual tabulation for 1023 of the results of the examination of 
food and drug samples collected by the inspectors of the division of inspec- 
tion of the State department of agriculture (E. S. R., 50, p. 58). 

Effect of storage on baking quality of common and durum wheats, O. E. 
Mangels (Cereal Chem., 1 (1924), No. 4, PP- id8-i78).— The literature on the 
subject is reviewed, and data are reported on the change in the loaf volume of 
bread made from 12 samples of wheat grown In different sections of North 
Dakota in 1921 and stored for varying periods of time. Similar data on 8 
samples of the 1922 crop are also reported. Data are Included on the grade 
and moisture content of the different samples of wheat when received and the 
protein content of straight flour obtained from them. 
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Of the 1921 samples, four lots were hard red spring wheat and eight durum 
wheat. During the eight baking tests distributed over a period of two years 
the common wheats showed little change in loaf volume, with a slight tendency, 
if any, toward improvement The results with the durum wheats were very 
variable. In general the volume tended to Increase, but some samples showed 
a decrease. The results obtained with the 1922 samples were similar, but the 
dllferences between common and durum wheats were not sO' marked. That 
common wheat, although showing no change or slight Improvement during 
two years of storage, does not retain its baking quality indefinitely was shown 
by the baking data on a sample of wheat from the 1909 crop tested at inter- 
vals up to 1922. From 1910 to 1916 the loaf volumes were remarkably con- 
stant, but the following year there was a decided loss In volume. 

A comparison of warm (laboratory) and cool (elevator) storage on the 
baking qualities of straight fiour is also reported. The fiour was stored In 
December, 1922, and baking tests were made in March, June, and November, 
1923. Warm storage proved more detrimental to flour quality than cool 
storage. After 11 months all of the lots showed some deterioration, which 
was greater for the durum flours than for the common wheat flours. 

The cake flour laboratory, P. M. Patterson {Cereal Chem., t (1924), No. 4* 
pp. 159-^161 ). — This is a general discussion of the cake-making qualities of 
flour. 

The factor considered of greatest importance is a uniformly fine condition of 
the flour particles. Another factor is the rupture point of the COa bubbles, or 
the size to which the bubbles develop before they break. This depends upon a 
uumber of factors, including the texture of the fiour and the nature and amount 
of the gluten. The ideal size is thought to be a diameter of ita in. The 
condition of the gluten has an imix>rtant bearing upon the nature of the crumb. 
If the crumb is fairly dry and fluffy it shows that the emulsion has held until 
the cake has set, while if the crumb is waxy or greasy and the crust sugary the 
indications are that the emulsion has broken down, allowing the sugar to go 
into solution with the liquid while the fat has been absorbed by the starch 
particles. 

The following formula is recommended as a test cake mixture: Sugar 175, 
shortening 75, egg albumin 5, powdered milk 15, salt 5, baking powder 10, and 
flour 225 gm., with water 250 cc. The baking powder used is a mixture of 
monocalcium phosphate 150, sodium pyrophosphate 60, soda 150, and flour or 
starch 50 gm. The sodium pyrophosphate is used with the monocalcium phos- 
phate on account of the slower activity, which is desirable in a cake. 

The digestibility of powdered dried meat, C. F. Lang worthy and A. D. 
Holmes (ATation^s Healthy 6 (1924), No. 4, pp. 250, 251 ). — ^As determined by 
digestion experiments conducted in the usual manner, powdered dried meat 
made from extracted beef when furnishing 81 per cent of the total protein of a 
simple mixed diet had an average coefficient of digestibility of 92.8 per cent. 
None of the four subjects reported any physiological disturbances resulting 
from the ingestion of the powdered meat, which was made up into a soup with 
tomato purte. 

Observations on the absorption of copper during the digestion of 
vegetables artificially coloured with copper sulfate (preliminary note), 
J. O. Dbummond (Jour. State Med., S2 (1924), No. 8, pp. 382^86 ). — ^The question 
of possible harm resulting from the ingestion of small amounts of copper 
in artificially greened peas has been reinvestigated by experiments In vitro 
and in vivo, the main object being to determine whether cc^per is liberated 
in an absorbable form during the digestion of greened vegetables, and. If 
so, whether its absorption in small amounts over long periods is harmful. 
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In artificial gastric digestion experiments with ordinary dried peas and 
canned peas artificially colored with copper sulfate, it was found that a 
small amount of copper is capable of passing through a dialyzing membrane 
Similar results were obtained in the vivo experiment conducted on a dog 
with a Pavloff gastric fistula. To determine whether copper, if thus absorbed, 
is injurious to the system, rats were fed for a period of three months on a 
diet containing sufficient green peas to furnish 1.5 mg. of copper dally. No 
difference could be noted in the growth and general well-being of the rats 
in the control and copper groups, nor were any pathological conditions noted 
on autopsy. 

Dietary sources of calcium audi phosphorus, A. D. Holmes {Amer, Food 
Jour,, 19 {192Jl^), M). id. pp, 455, 456).— The author has compiled, chlefiy frbm 
data contributed by Sherman et al. in Bulletin 227 of the Office of Experi- 
ment Stations, U. S. D. A. (E. S. li., 24, p. 64), a table of the calcium and 
phosphorus contents of common food materials to serve as a guide to the 
proper selection of foods in connection with cod liver oil therapy. In ex- 
plaining the correlation between the calcium and phosphorus of the food 
and the antirachitic vitamin of the cod liver oil, the former are likened to 
the building stones and the vitamin to the workmen. “Just as it is im- 
possible for the workmen to build a house without the necessary building 
materials, so it is impossible for the antirachitic vitamin to stimulate the 
development of good bone structure unless the necessary bone-forming ma- 
terials are available.” 

The value of egg yolk in supplementing diets deficient in calcium, 
K. Tso (iS'oo. Eippt. Biol, and Med. Proc., 21 {1924), No. 7, pp. 4^0, 411).— It 
is reported brielly thot on a diet composed of 30 parts by weight ot fresh 
egg yolk and 70 parts of ground millet seed, the whole cooked with about its 
weight of distilled water for 15 minutes, young male rats have grown to an 
average weight of 200, and female rats to 170 gm. in 20 weeks. One female 
had a litter of 8 youJig, but none sundved beyond the first week. On a con- 
trol diet of equivalent proportions of fat, carbohydrate, and protein but con- 
sisting of 20 parts by weight of whole milk powder, 5 of butter, and 76 of 
millet seed, the young male rats grew to an average weight of 280 gm. in 
20 weeks. On this diet one female gave birth to 7 young, all but 1 of which 
survived and reached an average weight of 22.6 gm. at the age of 18 days. 
The first of the diets used contained approximately 70 and the second 220 
mg. of calcium in 100 gm. The ability of the first ration to promote growth to 
practically the same extent as the second is attributed to the special property 
of egg yolk of increasing calcium assimilation. 

It is concluded that egg yolk when given In equivalent amounts in terms 
of caloric values is nearly as efficient as milk in promoting normal growth 
but is inadequate to meet the needs of lactation. 

Regeneration of hemoglobin and diet factors in prolonged severe ex* 
perimental anemia, G. H. Whipple and F. S. RoiiscHErr-RoBiUNS {Bac. Expi. 
Biol, and Med. Proc., 21 {1924). No. 8, pp. 554--55S ). — The methods of determin- 
ing blood regeneration used in the investigation of which this is a brief report 
are similar to those described in earlier papers (E. S. B., 44, p. 564), but the 
anemia, instead of being produced by two or three large hemorrhages, was 
kept at as nearly as constant a level as possible by frequent bleedings, the 
amount and number of which were determined by hemoglobin, hematocrit, 
and plasma volume determinations, the attempt being to maintain a constant 
hemoglobin level of from 40 to 50 per cent. The basal ration fed was one 
designed to be well balanced and yet to produce a minimal hemoglobin re- 
generation. This consisted of a bread made in the laboratc^y from the fol- 
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lowing Ingredients: Wheat flour (bread) 12,000 gm., potato starch 6,000 gm., 
wheat bran 2,000 gm., sugar 4,000 gm., salt mixture (McCollum and Simmonds, 
minus iron citrate) 120 gm., cod liver oil 2,000 cc., canned tomato 2,000 gm., 
yeast (baker’s cake) 454 gm., and water 7,500 cc. 

With this basal diet the substances proving most valuable for hemoglobin 
production were liver and kidney. Beet heart muscle was more favorable 
than beef skeletal muscle, and salmon muscle of practically inert value. Bgg 
yolk was more favorable than egg white, red blood cells, or hemoglobin. Brains 
increased hemoglobin production, and pancreas and thymus had no effect Con- 
trary to the results reported In the earlier study, inorganic iron in the form 
of Blaud pills had a distinctly favorable influence on hemoglobin production, 
but arsenic in the form of sodium cacodylate was quite inert. Ox and pig 
biles were without effect. 

The energy metabolism of normal, full term infants, K. Conklin, M. E. 
Mabsh, and J. U. Murlin (8oo, Expt, Biol, and Med. Proc., 21 {1924)* No. 8, 
pp. 553, 554)- — In 234 observations of the respiratory metabolism of 50 infants 
under two weeks of age, the principal conclusions are as follows : 

The respiratory quotient was lowest on the second day and gradually rose. 
The heat production per square meter of body surface was lowest on the fourth 
day, remained practically constant until the eighth day, and then rose. The 
average heat production for all the basal periods was 6.67 calories per hour, 
per kilogram of body weight per hour 2 calories, and per square meter per 
hour 29.10 caloriea Iiicreascns in heat production due to muscular activity 
went as high as 56 per cent In successive periods and 117 per cent in total 
variation for the whole series of observations on a single subject. 

A photographic method for studying the growth and nutrition of 
children, H. D. Clough (;?oc*. Expt. Biol, and Med. Proc., 21 (1924), No. 7, p. 
422). — The method noted consists in making stereoscopic photographs of the 
subjects at three months’ intervals. The apparatus, methods of taking the 
photographs, and interpretation of the results are discussed briefly. 

A new feeding device for use with the experimental rat, H. T. Parsons 
and N. Alexander {Jour. Lab. and Clin. Med., 9 {1924)* No. S, pp. 576-580, ftps. 
2). — The feeding device which Is described and illustrated consists of a square 
metal box 2,75 by 2.75 by 2.6 in. provided with a sheet of 0.5 in. mesh wire 
cloth cut to fit smoothly inside the opening of the box and held in place over 
the food by means of heavy guide wires reaching to the bottom of the box. 
As a further precaution against scattering, the box is fastened to the side of 
the cage above the floor and against a galvanized metal sheet considerably 
larger than the side of the box. 

Data are given on the amount of food scattered from this cup as compared 
with the open cup and the Mc<k)llum type of feeder suspended from the 
top of the cage. Vitamin B-<leflcient rations were used In each case, a low fat 
dry ration with the McCollum and the new feeding cups and a high fat paste 
ration with the other. The minimum wastage from the three types of cups was 
remarkably uniform, but the average and maximum figures were very much 
lower with the new device. 

The blood platelets in rats on adequate and inadequate diets, D. N. 
•Shulman and L. B. Mendel {Soc. Expt. Biol, and Med. Proc., 21 {1924)* No. 

PP* 425* 436 )* — ^With the use of a method of platelet counting involving a 
miniinum of xnanlpulation and absence of contact of the drawn blood with 
poaslhle coagulant surfaces, the authors have found the blood platelet count 
in normal albino rats to axquroximate 400,090 to 600,000 per cubic millimeter. 
The blood platelet count of rats on diets deficient in vitamin A differed but 
little from this average, an observation in agreement with that of Bedson and 
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ZUra, <E. S. B., 61, p. 768) and in disagreement with earlier obserrations of 
Cramer, Brew, and Mottram (B. S. B., 49, p. 61). 

[Studies on vitamin X] (A&a. in Anat, Record, S7 (1924), No, 4* PP* 202, 
204), — Further studies on vitamin X (B. S. B., 61, p. 167) are reported briefly 
as follows: 

Preliminary steps in the isolation and oonoentration of vitamine X, H. H. Brans 
and G. O. Burr. — On saponifying wheat germ oil at 30® C. with 20 per cent 
alcoholic potassium hydroxide, vitamin X is said to remain in the nnsaponi- 
flable fraction which comprises about 5 per cent of the total oil. From this 
it can be concentrated further by the use of such solvents as pentane, methyl 
alcohol, and petroleum ether to about 0.8 per cent of the original oil. 

Stability and solubilities of the food substance or vitamine X required for 
reproduction, H. M. Evans and K. S. Bishop. — Beef muscle boiled for an hour 
and lettuce leaves autoclaved at 15 lbs. pressure for the same length of time 
did not lose their activity as a source of vitamin X. The vitamin has been 
found to be soluble in ethyl alcohol and ether but insoluble in water, thus 
placing it in the group of fat-soluble substances. 

Proof of the power of the body to store the substance X required for repro- 
duction, H. M. Evans and K. S. Bishop. — ^Evidence that the animal body has 
the power of storing vitamin X is reported as follows: Animals deprived 
of vitamin X retain their fertility for some time and then lose it. After 
being cured of sterility by diets rich in vitamin X they may continue through 
two succeeding gestations without it. A single large dose of vitamin X 
on the day of copulation has proved as effective as several small daily doses. 
Tissues of animals reared upon adequate foods have been found to contain 
vitamin X, and tissues of animals which have been reared upon X-free« foods 
do not contain it. 

The effect of methods of preparation upon the vitamin content of 
spinach, L. Stanley and H. A. Stilumcan (Jour, Home Econ,, 16 (1924), No, 
10 pp, 558-565, figs, 4), — In the experiments reported, spinach raw fresh, 
boiled fresh, steam cooked, home canned, commercially canned, and commerci- 
ally dried, was used as the sole source of vitamins for young growing rats on a 
basal vitamin-free diet. 

The minimum amount of the fresh raw spinach for normal growth of rats 
weighing from 60 to 100 gm. was 4 gm. dally and of the fresh spinach boiled 
for 30 minutes in an open kettle 5 gm. Normal growth was not obtained 
with the home-canned and steam-cooked spinach. Dried spinach was very 
unsatisfactory. In a series of exi)eriments in which dried spinach was supple- 
mented with orange juice, brewery yeast, and butterfat, respectively, the 
animals receiving orange Juice and butter made the most rapid growth and 
those receiving yeast the least growth. This is thought to indicate that the 
dried spinach is delicient in both vitamin A and vitamin C, but contains 
vitamin B. 

The basal metabolism in vitamin B deflclency, H. J. Dkuel, jb., and B. 
Weiss (Soc, Expt, Biol, and Med, Proc,, 21 (1924), No, 8, pp, 4^6-408).-^ 
brief report is given of the results obtained in a study of the basal metabolism, 
as determined in the respiration calorimeter, of dogs at various stages of vita- 
min B deflciency. 

In one dog the metabolism w^ determined at approximat^y weekly Inter- 
vals during the use of the standard vitamin B-defldent diet. In this animal 
the basal heat production fdl at a rate to be expected from the decreased 
body weight resulting from lowered intake of food, but there was no evidence 
of any direct effect of the vitamin B deficiency on heat production. In another 
dog the basal metabolism at the height of polyneuritis was 26 per cent 
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higher than normal but fell to normal values after the removal of polyneuritic 
symptoms. The basal nitrogen elimination in this animal was three times 
as high during polyneuritis as after recovery. In a normal animal receiving 
an amount of vitamin B greater than that necessary for maintenance there 
was no alteration in basal metabolism. 

It is concluded that vitamin B starvation does not alter the basal metabolism 
except when complicated with polyneuritis. 

Studies on the chemistry of cod liver oil. — ^II, A cod liver oil con- 
centrate manifesting both antirachitic and anti ophthalmic properties, 
H. E. Dubin and O. Punk (Soc. Expt. Biol, <md Med, Proc., 21 (1.9^4), No. 8. 
pp, J^58-J^60), — In this report on a continuation of the studies previously noted 
(E. S. B., 51, p. 312), the authors state that they have succeeded in prepar- 
ing from cod liver oil “ by means of a special extraction and a saponification 
process ** a highly concentrated extract of both iintirachitlc and antiophthalmic 
vitamina The crude concentrate, of which 0.5 gm. was obtained from 1,000 
gm, of cod liver oil. Is said to be a brown slrupy mass crystallizing In light 
yellowish brown needles radiating from a central point. These crystals are 
insoluble in water but soluble in ordinary organic solvents. On removing 
cholesterol the extract can be further concentrated to 0.1 gm. 

It is stated that, while the exact chemical composition of the concentrate is 
unknown, the presence of carbon, liydrogen, oxygen, and sulfur and the absence 
of nitrogen, pho8i)horus, and the halogens have been demonstrated. 

Clinical results in ca.ses of rickets treated with an active concentrate 
prepared from cod liver oil, L. Fi.scHEit (*S'oc*. Expt. Biol, and Med, Proa., 21 
(1924) t No, 8, pp. 4^1* 4^2). — B'avorable results are reported in the use of the 
concentrate noted above in the treatment of 37 cases of rickets in Infants and 
children of the preschool age. The concentrate was first used in a sirup mix- 
ture and later in one grain tablets in which the concentrate was mixed with 
sugar, each tablet being equivalent to a half teaspoon of fresh cod liver oil. 

Clinical experience with the active principle of cod liver oil, H. Chaplin 
(Noc. Expt. Biol, and Med. Ptrjc., 21 (1924), No. d, pp. 332, 333). — Evideuc’c 
is summarized briefly that the concentrate of eod liver (dl prepared by the 
method described by Zucker (E. S. II., 49, p. 008) Is potent against infantile 
as well as rat rickets. 

Further experiments on the antiracliitic action of yolk of egg, A. F. Hess 
and M. Weinstock (Soc. Expt. Biol. and. Med. Proc., 21 (1924), No. 8, pp. 441, 
44^) > — In further studies on the antirachitic value of €'gg yolk (E. S. li., 50, 
p. 165), It has been found that as small an amount us 0.05 gm. daily is siiillcient 
to protect rats on a phosphorus-deficient, rickets-producing diet, hut on a cal- 
cium-deficient diet the protective value is not so great. The antirachitic value 
is not appreciably diminished by boilng the egg for 20 minutes but is reiluced 
by drying tlie yolk and keeping it in a dried state. When given subcutaneously, 
the yolk was found to protect against rickets in dally doses of 0.15 gm. Tlie 
nonsaponifiable fraction of the egg yolk was found to he protective, but it has 
not been determined whether or not the potency is restricted entirely to this 
fraction. 

The preventloii and cure of rickets by means of bile, K. Kapsinow and 
D, Jackson (Boo, Expt, Biol, and Med, Proo., 21 (1924), No. 8, pp. 472, 473 ). — 
It is reported that 7 cc. of fresh gall-bladder bile from the pig has prevented 
the development of rickets in rats on the low-phosphorus, rickets-producing 
diet of McCollum et al. (E. S. R., 46, p. 472) and that 1 cc, of the bile had h 
well-marked inhibitory action. Similarly, 7 cc. of the bile per day cured rickets 
In rats In 15 days. 
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The variation of complement of guinea pigs daring scurvy, M. L. Kooh 
and A. H. Smith (Soc. Expt, Biol, and Med, Proc„ 21 {192k) ^ No, 7, pp, 866^68^ 
fig, 1). — It is noted that tlie complement titer of 12 guinea pigs during the 
progress and recovery of scurvy increased with the onset of scurvy and re- 
mained at somewhat higher values during convalescence. Inanition resulted 
in a lowering of the titer. 

Studies of the physiological behavior of glyceryl tri-margarate (in- 
tarvin)* — Tests of the effects of Intarvin, in successive generations 
of albino rats, when added to balanced natural diets, H. L. Heft, M. Kahn, 
and W. J. Gies {Soc, Expt. Biol, and Med, Proc., 21 {192k) ^ No, 8, pp, 47P, 
kSO), — In two series of experiments which are still in progress rats have b^n 
carried into the third and fourth generation on diets in which from 5 to 12 
per cent of the total daily food intake consisted of intarvin. It is stated that 
no difference could be detected in health and fertility between tills group and 
a similar series in which an equivalent amount of lamb fat was used in 
place of Intarvin. 

The food value of intarvin, E. M. Renedk^t, W. S. IjADD, M. L. Straltss, 
and R. West {i^oc. Expt, Biol, and Med, Proa,, 21 {192k), No. 8, pp, k85-k87),— 
In an attempt to determine whether intarvin can actually be used In the body 
as a food, experiments were conducted on two diabetic patients and four 
normal subjects. It is of significance that the diabetic patients and two of 
the four normal subjects found the intarvin so distasteful that they were 
unable to eat enough to yield conclusive results. The other two subjects 
were placed upon a diet sufiicieut to maintain nitrogen equilibrium, and after 
a preliminary period of two days the carbohydrate and fat were shifted 
isodynamlcally to produce ketosis. On the fourth day of this diet Intarvin was 
substituted for the bulk of the food fat. Daily determinations were made 
of the total nitrogen of the urine and of ammonia, total acetone bodies, organic 
acids, and tlie H*}on concentration of the urine. 

The data thus obtained showed for the two subjects during the use of intar- 
vin a protein-sparing action, a decrease in ketosis, and a lowering of the 
respiratory quotient indicating that a fat was l)eing burned. Analyses of the 
feces showed that from 92 to 98 per cent of the food fat and of intarvin was 
absorbed. 

In commenting on the difliculties of taking intarvin, it is noted that the 
most agreeable methods of taking it were to eat it dry and wash down with 
black coffee or to mix with scrambled eggs or with Roquefort cheese salad. 

On the use of intarvin fat — ^glyceryl margarate— in diabetes mellitus, 
C, S. Keefer, W. A. Peblzweig, and W. S. McCann {Bui, Johns Hopkins Hasp,, 
35 {192k), kOS, pp. 265-270). — This investigation was conducted at the 
Johns Hopkins Hospital on four diabetic patients who were kept In the meta- 
bolism ward and given a weighed diet, with the substitution on certain days 
of intarvin for the bulk of the food fat. Analyses were made of the blood and 
urine and calculations of the amount and ratio of the foodstuffs consumed. 
With one exception no Insulin was given during the period of observation. 

The principal changes noted as the result of the use of intarvin were a defi- 
nite decrease in acetone bodies in the urine of three of the four subjects on the 
days on which intarvin was fed, a slight increase in sugar excretion In two 
cases and decrease in the other two, no decTease in the GOa combining power 
of the plasma, and a decrease in the amount of organic acids excreted in three 
of the four cases. 

The data are thought to support the view that intarvin is less ketogenic than 
ordinary fat, but from a practical standpoint the use of Intarvin in diabetes Is 
considered to be of little value on account of the fact that it Is intensely dis- 
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agreeable to take. Tbe tntarvin was serred hot so that it would be in liquid 
form and could be mixed with other foodstuffs such as coffee and broth. 
Nearly ev^y one complained of the bad aftertaste of the fat, and nausea was 
experienced by several of tbe subjects. 

Insulin, H. MacLban {Nature ILondoft], 114 2853, Bup., pp, 

3$’-40, fiffe, B ), — In this lecture on insulin* the author discusses first the metabo- 
lism of foodstuffs in the body and changes in blood sugar under normal con- 
ditions and in diabetes, the difference between simple glycosuria and diabetes, 
and the chief symptoms and cause of diabetea A brief historical account is 
then given of the discovery of insulin, followed by a discussion of its prepara- 
tion, standardissation, and use in diabetes, with predictions as to the future of 
insulin therapy. 

The production of lactic acid in diabetes following the administration 
of insulin, E. Tolstoi, R. O. Loebcl, S. Z. Levine, and H. B. Richardson 
(Boc. Bwpt. Biol, a/nd Med, Proc,, 21 {1924) $ No, 8, pp, 449-452 ), — ^Detenninations 
are reported of the sugar, lactic acid, and inorganic phosphate in the blood of 
four diabetic patients before and between 1 and 2 hours after the injection 
of from 8 to 33 units of insulin. Respiratory metabolism determinations were 
also made in the respiration calorimeter, beginning from 15 to 75 minutes after 
the injection and continuing for 45 minutes. For purposes of comparison the 
blood of four nondiubetic subjects was analyzed before. and one hour after the 
subcutaneous injection of from 15 to 25 minims of adrenaline. 

In the diabetic subjects the invariable fall of blood glucose after insulin 
administration was not always accompanied by a rise in lactic acid. The 
production of lactic acid appeared to depend more upon the final level of blood 
sugar tiian upon its absolute decrease. The respiratory quotient was always 
higher after the insulin Injection than before. In the normal subjects the 
rise of blood sugar following adrenaline was always accompanied by a lower- 
ing of the inorganic phosphates and a rise in the lactic acid. These results 
are thought to disprove tlie theory that insulin acts by converting glucose into 
lactic acid. 

A table of standard diets for use in diabetes, R. Pvbus and D. M. Lyon 
{Brit, Med, Jour,, No, 3321 {1924), PP^ 326-329 ), — Standard diets for use in 
diabetes are given in tabular form and discussed. The diets are divided into 
four classes, as follows ; Group A diets, for cases showing clinical signs of acid- 
osis, contain a relatively large proportion of available carbohydrate and have 
a glucose-fat ratio of about 2 : 1. Insulin should always be employed with 
diets in this group. Group B diets are intended to desugarize the patient and 
have a glucose-fat ratio of 1 : 1. The diets in group C form an increasing series 
which are used to test the limit of the patient’s tolerance, and those of group D 
are maintenance diets. 

Thyroid enlargement In Michigan: The state- wide survey and preven- 
tive measures undertaken, R. M. Olin {Child Health Mag,, 5 {1924), No, 7, 
pp, 295-298, fig, 1), — The scope and outcome of this survey have been essentially 
noted from another source (E. S. R., 51, p. 668). In addition, it is stated that 
an agreement has been reached among all the salt manufacturers of the State 
to put on the market a table salt containing 0.02 per cent of sodium iodide 
and that an Intensive state-wide publicity campaign has been instituted to 
secure the adoption of this salt in place of ordinary table salt. 

The Iodine content of Michigan water supplies, E. F. Eldbhkis {Amer, 
Jour, Pub, Health, 14 {1924), No, 9, pp, 750-754, fio^, 2),— In connection with 
the goiter survey noted above, determinations were made of the iodine content 
of the water supplies of the State, particular attention being paid to ground 
waters. The method of iodine determination employed was a modification of 
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the technique described by Dubiel» in which the iodine set free by the actUm 
of potassium permanganate and concentrated sulfuric acid is shaken out with 
carbon disulfide and the color compared with a standard solution in a Duboscq 
colorimeter. A 50-liter sample is used for each determination, the evapora- 
tion to small volume being conducted in open pans. If the chlorine content of 
the water is over 70 parts i)er billion the concentrated solution undergoes a 
preliminary extraction with alcohol. If bromides are present the brown color 
imparted to the carbon disulfide is removed by adding a weak solution of 
potassium thiocyanate. 

None of the surface waters, except those of the Great Lakes, showecTany 
iodine, nor was any iodine found In the ground water supplies of the upper 
peninsula and the upper part of the lower peninsula. The greater part of the 
remainder of the State had up to 2 parts per billion and a restricted area from 

2 to 5 parts or above 5 parts per billion. The iodine content of wells at Mount 
Clemens averaged 24 parts per billion, and the mineral water from the same 
place 3,100 parts per billion. 

It is concluded that the chief source of iodine in Michigan is the salt 
deposits underlying the various parts of the State. 

"^Experimental relation of the bacteria of the paratyphoid-enteritidiis 
group to poisonings by food, J. C. Geigxb, E. Davis, and H. Benson (Amer. 
Jour. Pub. Health, 14 {1924), 7, pp. 578-^584) • — ^The specific questions con- 

sidered in this study were the growth of paratyphoid-enterltidis organisms in 
preserved food, the chemical and physical changes taking place in food con- 
taminated with these organisms, and the production and nature of the toxic 
filterable substances. Containers of commercially canned vegetables, meat, 
milk, and fruit products were opened aseptically and Inoculated with two 
strains each of the various organisms of the paratyphoid group, Bacillus enteri- 
tidis and B. vulgaris, and were then resealed, shaken thoroughly, and incubated 
at 87® C. for 10 days, after which the cans were opened and the contents used 
for bacteriological counts and for feeding experiments with rabbits. 

An Increase in growth of the specific organism took place in every can Inocu- 
lated, the growth being greatest in the vegetables and least In the fruit prod- 
ucts. In some cases there was a marked change in the appearance of the 
contents and in others not. In the animal experiments, symptoms of diarrhea 
after feeding the unfiltered material were noted, once in the B. paratyphosus 
C series, twice in the B, paratyphosus B, and eight times in the B, paratypho- 
sus A, Only two instances of diarrhea were noted after the filtered materials 
were fed, 

A comparison of the pH values of the material before and after incubation 
having shown varied but consistent changes for each food regardless of the 
organism, a farther study was made of the changes in the H-ion concentra- 
tion of different media when inoculated with the various organisma In 
dextrose sugar broth with a pH value of 7.2 Incubated at 37®, a change in pH 
occurred Immediately after inoculation, the greatest decline taking place after 

3 hours and continuing for about 24 hours, when a pH value of from 5 to 4.5 
was obtained. Similar results were obtained with dextrose sugar broth 
buffered with sodium hydrogen phosphate. Beef heart medium showed a 
strong buffer effect, and In this medium growth was not impaired. In dex- 
trose broth the cultures were sterile after incubation for 10 days at 87®. In 
the media in which the cl^ange was moat rapid the organisms ceased to grow, 
while in the media showing buffer properties growth was not affected. SImi* 
larly, in the canned foods which underwent very little change in pH values 
there was a corresponding increase in growth and change in physical ap- 
psaranee. 
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* In a further study of the production of toxic substances by the various 
members of the paratyphold-enteritidis group, four different media were 
inoculated with different strains, incubated for varying periods of time, and 
filtered, and the filtrates tested for toxicity for mice. The media used were 
1 per cent dextrose broth pH 7.3, sugar-free broth pH 7,5, beef heart pH 7.6, 
and preserved ripe olives pH 6.0 to 6.8. The production of poisonous filterable 
substances was extremely variable. The Instances of production of toxic sub- 
stances by strains of B, pamtyphosuB B were double those produced by B, 
paratyphosus A and triple those by B. paratyphosua G. In only one instance 
out of 23 did strains of B. enteritidis produce a filterable poisonous sub- 
stance. Dextrose broth proved the best medium for the production of poison- 
ous filterable substances. 


ANIHAL PEOSTJCTIOH 

Animal nutrition, T. B. Wood {London: Vniv, Tutorial Press, 1924, PP* 
figs, 4 ), — ^Thls book deals with the principles of animal feeding, 
including chapters on the use of the different nutrients in nutrition, the 
digestibility and feeding value of foodstuffs, and the calculation of rations 
for the different classes of livestock. 

Some chemical characteristics of soft corn, A Bushey {South Dakota 
Sta. Bui. 2X0 {1924), PP* 71S-718, figs. S). — Samples of corn were taken for 
analysis on October 17 from fields frosted on October 3, 1923, and the analysis 
compared with normal corn. It was concluded from this test that frosted com 
contains a higher content of ash and crude fiber, a similar total crude protein 
and starch content, and a varying content of other extract. Some changes in 
the amounts of the different proteins were, however, observed. Soft com 
is apparently high in amide, albumin, and globulin nitrogen and low in 
glutelin, with a variable zein content. Similar changes in the protein analysis 
of corn were also produced by a hallstorai. 

Composition of sugar-beet pulp and tops and of silage therefrom, S. F. 
SHEBWooD {U. 8 . Dept. Agr., Dept. Giro. $19 {1924), pp. 12). — Chemical analyses 
of 25 samples of beet pulp, 5 samples of beet pulp silage, 22 samples of beet 
tops, and 18 samples of beet top silage collected in various States are given 
as follows: 

Composition of original fresh products 


Water 

! 

Ash 

Protein 

Averase 

Variation 

Average 

Variation 

Average 

Variation 

Percent 
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Percent 
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L38 

L 11-1. 81 

74.80 
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1 6.86 
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AOS 
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06.83 

5L 08-78. 70 

13.96 

&05-20.86 
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Prodoet 
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' 
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A 78 
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1L81 
1L28 

Percent 
L77-11.88 
2.98- A06 
A98-17.78 

A88«86 

Per cent 
0.05 
.18 
.36 
.64 

Percent 
a02-0.14 
.08- .87 
.18-. 68 
.83- .80 

Percent 

1.06 

8.40 

3.78 

A7S 

Per cent 
1.00-8.80 
X39-4.83 
1.34-A4i 
3.34r7.10 

Percent 

a06 
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1.08 

Per cent 
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1.U-&00 
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It is pointed out that the large amounts of dirt on the beet tw reduced 
the feeding value nearly half. 

Silagie investigations conducted under the direction of the feeding 
section of the German Agricultural Society [trans. title] (Arh. Deut» Landw. 
QeselU, No, S2S (192S), pp. X+117), — ^The results of German studies carried 
on from 1916 to 1921 of the changes in the chemical composition of the grasses 
through preservation In silos are reported in this series of papers. The 
results of a few feeding experiments are also given, but most of the work 
is based on the relation between the amounts of the nutrients put Into the 
silo and the amounts recovered. The American and Swiss methods of pre- 
serving silage are compared. 

The series of papers is as follows: Silage Investigations at the Outenfeld 
Experimental Farm, by Hansen (pp. 1-33) ; Silage Investigations in the 
American Silo and Silage Investigations in the German Tower Silo, both by 
W. Zielstorff (pp. 34-74) ; The Loss of Meadow Grass in Crude and Digestible 
Nutrients, by W. Vdltz and W. Dietrich (pp. 75-94) ; On the Loss of Nutrients 
in Meadow Aftermath through Ensiling, by W. Vdltz and J. Jantzon (pp. 
95-98) ; Silage Investigations with Different Green Feeds in 1918, by D. Meyer 
(pp. 99-112) ; Silage Investigations in the Lauchstildt Experiment Station, 
by W. Schneidewlnd (pp. 113, 114) ; and Silage Investigations, 1918-19, by 
Bichardsen (pp. 115-117). 

Commercial feeding stuffs, 1923^1024, J. M. Babti^ett {Maine Sta. Off, 
Imp, 112 {1924), pp, 17S6). — ^This consists mainly of a table containing the 
guaranties and analyses of the samples of feeding stuffs collected for official 
inspection between July 1, 1923, and July 1, 1924. The previous report was 
noted (E. S. B., 50, p. 268). 

Nebraska feeders’ day, W. W. Dbekick {Breeder* 9 Oaz,, 85 (1924), No. 
24, p, 734)* — The results of a third year’s trial dealing with the economy of 
feeding 3-, 2-, and 1-year-old steeys and calves are reported from the Nebraska 
Experiment Station in continuation of those previously noted (E. S. B., 49, 
p. 772). 

The results were in general in accord with those of the previous tests. 
The following amounts of feed were required per 100 lbs. of grain by the 
steers of the different ages: Calves 577 lbs. of corn and 200 lbs. of alfalfa, 
yearlings 755 lbs. of corn and 262 lbs, of alfalfa, 2-year-olds 864 lbs. of corn 
and 281 lbs. of alfalfa, and 3-year-olds 904 lbs. of corn and 817 lbs. of alfalfa. 
The older steers, though making less economical gains, gained more rapidly 
and were in marketable condition sooner than the younger cattle. 

In tests of rations for baby beef production, calves fed shelled corn, silage, 
and alfalfa hay were the most economical producers. In experimental work 
with hogs, a ration of corn and tankage was found to be more economical 
than one of com and alfalfa. Yellow corn fed with tankage also showed a 
slight advantage over white com. No advantage in adding minerals to a 
ration of com and tankage was evident in other trial. 

In comparing rations for lambs, shelled corn, alfalfa hay, and the medium 
wtlon of linseed oil meal proved most profitable. Prairie hay was less efficient 
than alfalfa. Heavy feeding of oil meal increased the cost of grains. In a 
test of shearing lambs during the feeding period, it was found that sheared 
lambs made higher daily gains, but returned less profit at marketing than 
unsheared lambs. 

Cooperative experiments upon the protein reqitirements for the growth 
of cattle, II, E. B. Fobbes et al. {Bui. Natl. Research CounoU, 7 (1924) w ^ 9 * 
4^f fiP* ^4) —^his is a report of farther cooperative ea^rlmentB (B. & B., 





AKIMAL PBODUCnOK 


269 


46, p. 764) dealing with the protein requirements of calves. The Investiga- 
tions conducted included three at the Pennsylvania Exi)erlment Station, two 
at the North Dakota Station, and one each at the South Dakota, Maryland, 
and Nebraska Stations. 

The general plan of the experiments was similar to that noted in a previous 
report. The calves were old enougii to consume exclusively dry feeds. Two 
kinds of rations composed of the same feeds in each ration were tested. The 
one ration was designated as the high protein ration and was calculated to 
supply sufficient protein to conform with the current feeding standards, and 
the other or low protein ration was calculated to supply little more than the 
minimum amount of protein theoretically required. The energy and bulk of the 
rations were equalized by straw and starch. The amount of protein in each 
ration was made up from the following feeds in the proportions stated: 
.cVlfalfa hay 30 per cent, com meal 10, linseed meal 25, and high grade peanut 
meal 35 per cent. The protein and energy supplied per 1,000 lbs. live weight 
in the different experiments were based on a given standard, depending on the 
age of the calves, so that the feeding was as near uniform at the different 
stations as possible. 

The results were measured by nitrogen balances and by the live weights 
and measurements, all of which are tabulated and discussed separately from 
each station. Due to the variability In the results and methods of measurement 
employed, they could hardly be grouped for a summary. The growth made by 
several of the calves receiving tlie low protein rations w^as so good as com- 
pared with the estimated normal growth that the authors concluded, in 
harmony with the conclusions in the first report of these cooperative exx)eri- 
ments, “that greater economy of protein intake than as suggested by this 
[Morrison] standard would be practicable.” The brevity of the digestion 
experiments seemed to interfere with tlie value of the results as indications 
of the protein requirements for growth in calves. 

[Experiments with beef cattle at the Mississippi Station], E. Babnett 
(Mismsftippi Sta, Rpt, 192S, pp. 12-14 )- — ^Experiments conducted during 1922-23 
are briefly summarized. 

Winter rations for breeding caws , — Mature breeding cows have been success- 
fully wintered for an average of 100 days on a ration of 2 lbs. of cottonseed 
meal, 32.5 lbs. of corn or sorghum silage, and 5 lbs. of Johnson grass hay. 
These cows made average gains during this period of 35 lbs. per head. 

Winter rations for steer calves , — Fifteen steer calves averaging 463 lbs. made 
average gains of 100 lbs. during a 101-day winter feeding experiment on a 
ration of 1 lb. of cottonseed meal, 2 lbs. of corn, 1 lb. of either wheat bran or 
sliorts, 20 lbs. of com or sorglium silage, and 5 lbs. of hay. 

Marketing calves v, yearlings. — In this experiment, it was found much more 
profitable to finish calves as yearlings than to sell them as calves. 

Finishing beef steers . — Jot of steers receiving 2.5 lbs. of molasses daily 
per 1^000 lbs, live weight in addition to about 6 lbs. of cottonseed meal and 
corn silage made more economical gains than other lots receiving 5 lbs. of 
molasses or no molasses, though the larger amount of molasses produced 
better gains and a better finish. Scouring during the last 2 weeks of the 
t20 days set this lot back somewhat 

Report on the cattle-breeding operations in the Central Provinces and 
Berar for the year 1022—23, S. T. D. Wallace {Cent, Provs, and Berar 
lindial Dept Agr., Rpt Cattle Breeding Oper. 192S, pp, 19 ), — This consists of a 
general report of the cattle breeding operations In the Central Provinces and 
Berar for the year 1022-23, Including reports of progress at the Tellnkheri 
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Dairy Farm and the Ralgarh Cattle-breeding Farm for the year ended March 
'll, 1923. 

Beef on the farm — slaughtering, cutting, curing, W. H. Black and B. W. 
McComas (U, S. Dept. Agr., Farmers' Bui. H15 (I9B4), pp. /f+34, figs. 49),-- 
This consists of directions for killing, dressing, cutting, and curing beef under 
farm conditions. 

Cross-breeding Merino ewes with mutton rams, W. L. Henning (Penn- 
sylvania 8ta. Bui. 188 (1924), P* ^9 ). — ^In studying the comparative returns 
from a flock of grade Merino ewes, it was found that more proflt resulted 
when such ewes were bred to a mutton ram and the lambs marketed than 
wlien bred to fine wool rams. 

Docking and castration of lambs, A. A. MacMillan (Canada Dept. Apr., 
iAvestock Branch Pamphlet 49 (1924), PP, 4, 5). — ^Directions are given and 

the advantages to be obtained are discussed for castrating and docking lambs. 

Pig feeding experiment, J. M. Scott (Florida 8ta, Rpt. 192S, pp. 8, 25, 26 ) . — 
The gains made by four lots of 10 pigs each, averaging 100 lbs. in weight, were 
wmpared when fed during a 90-day test on the following rations: Lot 1 
shelled corn only; lot 2 shelled corn, tankage, and peanut meal (20 : 1 : 1) : 
^ot 3 shelled corn and tankage (10 : 1) ; and lot 4 shelled corn and peanut 
meal (30 : 4). The average daily gains per head made by the respective lots 
during this test were 0.090, 0.888, 0.874, and 0.381 lb. 

[Experiments in fattening swine at the Pennsylvania Station], M. F. 
Gbiices (Pennsylvcunia Sta. Bui. 188 (1924), pp, 12, 13). — ^The results of com- 
parative feeding experiments with swine are reported, two of which are con- 
tinuations of those previously noted (E. S. R. 60, p. 409). 

By-products for fattening swine. — The comparative rations and the ayerage 
dally gains made on each were as follows: CJorn and tankage (10 : 1) 1.32 
lbs. gain; corn, molasses, and tankage (7.5 : 2.6 : 1) 1.1 lbs. gain; stale bread 
and tankage (10 : 1) 1.26 lbs. gain; and stale cakes and tankage (10 : 1) 
1.28 lbs. gain. The most unform finish occurred in the lots receiving corn 
and tankage and stale cakes and tankage. The test lasted 85 days, and the 
pigs had access to rai)e pasture. 

Protein supplements to com for fattening swine. — In a comparison of various 
l»rotein supplements to corn when self-fed, it was found that fish meal, pea- 
size oil cake, and tankage produced almost equal gains, the slight advantage 
being in the order named, with fish meal producing the best gains. Oil meal 
was decidedly inferior to the above-mentioned supplements. 

Winter rations for hrood sows. — ^This consists of a comparison of tankage, 
fish meal, alfalfa hay, and oats and middlings as supplements to corn for winter- 
ing brood sows. The alfalfa hay was of poor quality and the sows receiving 
it did not do so well as the other lots, which showed no significant differences 
in their gaina 

Rice polish versus com, E. Babnett (Mississippi Sta. Bpt. 1923, pp, 14 , . 
15). — In continuing this experiment (E. S. R., 49, p. 409), the hogs on rice 
polish did so poorly after 66 days that it was found necessary to replace it by 
corn for the completion of the test. The pigs used in this case averaged only 
6G lbs. as compared with 94 lbs. in the previous experiment, which may ac- 
count for the contradictory results obtained. 

Soft pork studiies, J. M. Scott (Florida Sta. Rpt, 1923, pp. 8, 21-25). — 
In continuing the soft pork investigations (E. S. R. 49, p. 873), the melting point 
ivas determined of samples of fat taken from 12 sows and 5 boars on June 
28 and December 6, 1922. These pigs were all descended from 3 sows and 1 
boar, and had been raised on the same ration of com and shorts with a little 
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whole mlUc. The results show marked differences in the melting point of the 
fat of pigs of the same litter. The melting point became higher with advancing 
age in the same pigs, but marked differences in the amount of hardening 
of the fat were evident for individuals, the maximum change in the melting 
point during the interval of taking the two samples being 9.1 and the mini- 
mum 1.9** O. Losses of the offspring of the tested animals as well as 2 sows 
and 1 boar have handicapped the experiment, but it is being continued. 

Tests of the melting point of samples of fat furnished by Armour and Ck>m- 
pany from pigs produced in the Northern States indicated softness in these 
hogs as well. 

Iron deficiency In pigs, J. P. McGowan and A. Cbichton {Biochent. Jour., 
18 {1924), No. 1, pp. 265-272 ). — The n^ults of an experiment are reported 
from the Rowett Research Institute, Aberdeen, In which 2 sows were fed on 
a ration poor in iron during the last few weeks of pregnancy and during lac- 
tation. The average daily rations consisted of 2 lbs. of corn, 1 lb. of whitefish 
meal, and a full feed of distiller’s draff. In addition to this, 1 sow received 
40 gm. of ferric oxld, well mixed with the feed, per day. The sow receiving the 
ferric oxid farrowed 10 pigs and the other sow farrowed 8 pigs. Three from 
the latter litter were transferred with 4 from the former. All but S of the 
pigs suckling the sow receiving no iron, died within 64 days, and 1 of those 
not dying was killed as it turned out to be a runt. All the pigs suckling 
this sow showed symptoms of Iron deficiency except 2, which were killed by 
the sow within 6 days of birth. Of the pigs suckling the sow receiving the 
iron supplement, all were raised and only 2 showed a trace of symptoms of 
iron deficiency. 

The hemoglobin of the blood was estimated at from 60 to 80 per cent for 
all pigs at birth, and this amount was maintained with an erythrocyte count 
of 4 to 6 million per cubic millimeter by the pigs suckling the sow receiving 
the ferric oxid. On the other hand, the hemoglobin of the blood fell below 
50 per cent within tlie first 2 weeks and remained there in most cases, with 
a red blood cell count of less than 3 million per cubic millimeter for the pigs 
on the BOW receiving no iron supplement. 

The authors discuss the sources tlirough which the iron was obtained by 
the young pigs, and they seem to believe that it was probably obtained from 
the scattered feed or from the feces of the sow rather than through the milk, 
though no satisfactory analyses of the iron content of the milk were made. The 
symptoms of iron deficiency in pigs have been described in an earlier paper 
(B. S. R., 60, p, 172). 

Ciottoii seed meal poisoning, .T. P. McGowan and A. Cbichton {Biochem. 
Jour.^ 18 (1924), No. 1, pp. 278-282 ). — In studies of the relation between cotton- 
seed meal poisoning and Iron deficiency, 5 lots of 4 pigs each about 9 weeks 
old were fed over a period of about 3 months. Pens 1 and 2 received full 
feeds of a mixture of 4 lbs. of cottonseed meal and 12 lbs. of corn, with the ad- 
dition of 40 gm. of ferric oxid in pen 2. Pen 3 received a ration of 12 lbs. 
of com and 4 lbs. of peanut meal, while pens 4 and 5 received a proprietary 
mixture consisting of middlings, locust bean meal, palm kernel meal, peanut 
meal, and treacle, with the addition of a salt mixture containing a slight 
excess of iron in pen 4. 

The pigs in pens 8 and 5, on the rations not containing additional iron, 
showed symptoms of iron deficiency practically the same as the symptoms 
shown by the pigs on the cottonseed meal ration without iron. The pigs on 
this ration ceased growing in a short time and apparently lost their appetites, 
though no hemoglobin deficiency was evident Pen 2 made fair growtj^ from 
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the beginning of the experiment on February 17 to the end on May 12. The 
pigs on the peanut and com meal ration showed the typical symptoms of the 
iron deficiency and also a reduction in the hemoglobin titer to leas than 45 
per cent in 8 of the 4 pigs. In the iiens In which the proprietary grain mlx> 
ture was fed, those receiving the salt mixture made fairly good gains and 
appeared normal, while those not receiving the salt ceased to gain in a short 
time and 2 died In less than 2 months. 

The authors conclude from the results of these experiments that cotton- 
seed poisoning is not due to a toxic substance in the cottonseed meal, but 
rather to an iron deficiency in the entire ration, or other deficiencies of the 
diet which may have been aggravated by an iron deficiency in the diet of the 
suckling pig. 

Care and management of farm work horses, J. O. Williams and S3. B. 
Kbantz iU , 8. Dept. Agr., Farmer^' Bui. 1J^19 {1924)* PP - /f+fS. 1 ^)* — 

This is a practical discussion of methods of care, feeding, and management. 

Corn versus oats for work mules, E. A. Trowbridge {Missouri 8ta. Circ. 
125 {1924) t pp. 4* pairs of mules were used for comparing oats 

and com when fed with mixed timothy and clover hay. One mule of eacii 
team received oats while the other received corn for 364 days, after which 
the rations were reversed for an equal period. Both rations maintained 
endurance for hard work equally well and there was no difference in the 
residual effects on the animals. The corn-fed mules gained an average of 
18.5 lbs. in a 364-day period, while those receiving oats lost an average of 
2 lbs. each. The oat-fed mules ate an average of 146 Iba more grain and 
75 lbs. more hay in the same period than the corn-fed mules. Slightly more 
work (100 hours) was done by the corn-fed mules, due to the disability of 
the oat-fed mules from lameness or other causes. 

The origin of the Shepherd dog, A Tracy {Jour. Heredity ^ 15 (192//), No. 
4, pp. 146-165, figs. 18). — The evolution of the Shepherd dog, the history of the 
breed, and its description and uses are discussed. 

[Poultry experiments at the Mississippi Station], E. P. Clayton {Miss- 
issippi 8ta. Rpt. 1923, pp. 38-45)- — The results of two experiments in comparing 
cottonseed meal, l)eef scrap, skim milk, and no additional protein as sources 
of protein for laying hens are tabulA^ed. The basal ration consisted of 
prepared grain, corn meal, wheat bran, and wheat shorts. The cottonseed 
meal and check pens were more regular in their egg production as it was im- 
possible to get skim milk and beef scrap during a part of the test, at which 
time the egg production of these two lots diminished to almost nothing. The 
average rate of egg production was 23 and 33 per cent for the cottonseed meal 
and check pens and 16 and 18 per cent for the skim milk and beef-scrap pens. 

The average number of eggs produced and feed consumed during 1921 and 
3922 by Rhode Island Reds, Barred Rocks, White Leghorns, and Brown Leg- 
horns are tabulated for comparison. 

A 15-day comparison of skim milk, beef scrap, and shrimp meal as sources 
of protein for grl^vlng chickens in addition to a basal ration of com meal 
and wheat bran 3:2 indicated the superiority of skim milk. The relative 
rates of gains by 20 birds during the test were 9.25 lbs. for the skim-milk 
p^, 1.5 lbs. for the beef-scrap pen, 2.25 lbs. for the shrimp-meal pen, and 
1.25 lbs. for the check pen, which included 26 chicks. ♦ 

[Blxperlments with poultry at the Peunsylvaiiia Station] {Pennsplvaniia 
Stu. Bui. 188 {1924), PP- 24^6 )* — ^Brief results are given of the following 
peiimmits : 

Th% efteot of artificial illumination on Single Comb White Leghorn $mUets, 
P. T. Kistler. — ^In an experiment conducted from October 29, 1922, to October 
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27, 1028, two lots of hens having artificial light In the morning during the 
winter months, so that a 13.5-hour day was maintained, produced an average 
of 10.7 more eggs per bird during the first 16 weeks than two other pens re- 
ceiving no light. From the seventeenth to the thirty-second week the pro- 
duction was practically equal, while the unlighted pen produced an average 
of 12,8 more eggs per bird from the thirty-third to the fifty-second week. There 
was little difference in the calculated returns from the lighted and unlighted 
pens. 

The effect of various sources of animal protein on the egg production and 
condition of pullets^ P. T. Kistler. — ^The results of one year’s production in 
one experiment and the first 28 weeks* productibn in another experiment to 
compare various sources of protein for laying hens are tabulated. The 
preliminary results Indicate a high egg-producing value for milk products, 
as well as a high feed cost. The possible econimical utilization of vegetable 
proteins with mineral supplements is also suggested. 

To compute the cost of raising a pullet from hatching to maturity {laying 
age), M. H. Brightman. — In collecting data on the cost of raising a pullet to 
maturity, it was found that 60.2 per cent of the 26,182 eggs set hatched 
chicks. The raising of the pullets has not yet been completed. 

The research program of the department of poultry husbandry, W. C. 
Thompson {'Sew Jersey Stf^s. Hints to Poultrymen, IS {1924), So. 1, pp. 4, 
fig, 1), — ^This is a popular though brief discussion of research projects in 
poultry husbandry under way at this station. 

The effects of adding vitamin-rich substances to normal rations for 
poultry.— I, The fat soluble vitamin or vitamin A, J. B. Orr, A. Crichton, 
KT AL. {Scot. Jour, Agr,, 7 {1924), S, pp. 26S-277). — The results of coopera- 
tive experiments conducted at four different institutions in Scotland, dealing 
with the vitamin requirements of poultry for growth, laying, and hatching 
of the eggs, are reported. Three experiments dealt with the growth of chicks. 

Two lots of 6 1,ieghorn chicks each were fed in cages without access to sunlight 
at the Rowett Institute under the direction of B. M. North. The basal ration 
fed to both lots consisted of corn, bran, oatmeal, fish meal, and bone meal, 
with oats and wheat as a scratch feed. Limestone and water were always 
available, and 2 cc. of swede juice was given per bird daily. One pen received 
6 cc. of cod liver oil per bird per day, while the other received an equal 
amount of linseed oil. During the 90 days of the experiment, the pullets 
receiving the cod liver oil made average daily gains of 8.6 gm. and the others 
10.7 gm. The cockerels in the respective pens made average gains of 13.1 and 
12.3 gm. per day. 

An exi>eriment at the East of Scotland College of Agriculture was similarly 
conducted by H. Newbigln with 2 lots of 10 Anconas each. These birds, how- 
ever, were kept outside on the bare earth, and the amounts of cod liver oil 
and.liuseed oil were reduced to 1 cc. per bird dally. The average gains io 
both lots to 230 days of age were 5 gm. per bird. 

A third experiment was similarly conducted at the Wesf of Scotland College 
of Agriculture by A. Kinross, except that 3 lots of 70 White I.eghorns were 
used and the oils were fed in amounts starting with 0.2 cc. and rising to 
0.5 cc. per bird. Lot 3 received no oil. The average daily gains for the 3 
lots during 48 days were 6,5, a9, and 7 gm., respectively. 

Five egg-laying experiments were carried on to determine the value of 
adding cod liver oil to the rations of laying hens. 

In an experiment at the Rowett Institute under the direction of M. Molr, 
4 pens of White Leghorn pullets received a basal ration of bran, ^ sharps, 
crushed ohts, ground com, and fish meal, with wheat, oats, and com as the 
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scratch feed. One lot was supplied with 5 cc. of cod UTer oil dally, another 
lot with an equal amount of linseed oil, and 2 lots received no oil. The aver* 
age egg production per bird during the months of April, May, and June was 
for the lot receiving cod liver oil 47.6, for the lot receiving linseed oil 5:1, and 
for the two lots receiving no oil 53.2 and 52.1 eggs. 

In a similar exi>erlment at the North of Scotland College of Agriculture con- 
ducted by Moir, 4 lots of Leghorns were used. One lot each of pullets and 
2-year-old hens were furnished with 5 cc. of cod liver oil per bird dally, 
whereas similar lots received linseed oil. The production of the birds! in 
the different lots was very similar. Like results were also obtained In an 
e^cperiment at the East of Scotland College of Agriculture by Newblgin in 
which the cod liver oil and linseed oil were compared in amounts of 1 cc.^ per 
bird dally with Ancona pallets. 

At the West of Scotland College of Agriculture, Kinross conducted two 
experiments with somewhat similar results. The oil was fed in amounts of 5 
cc. per bird daily in the first experiment and 2 cc. in thei second experi- 
ment. The total egg production from October to May in the first experiment 
averaged 143.6, 123.5, and 121.8 eggs for the lot receiving no oil, cod liver oil, 
and linseed oil, respectively, while in the second experiment the averages when 
like supplements were fed from October to March were 97.5, 93.4, and 95.2 eggs. 

The hatching percentages of some of the eg|s obtained in the preceding 
experiments were determined, and no advantage was shown in the hatching 
or deaths in the shell for eggs laid by hens receiving the cod liver oil. The 
experiments all demonstrated the lack of necessity of supplying vitamin A 
to poultry receiving normal rations for growth, laying, and hatching. 

Prevention of weak legs in experimental chickens, J. Coluxb (SoiencCf 
60 (10^4) f No. 1541$ P* 4^)> — N very brief account of 21 chickens raised' at the 
Harvard Medical School, Boston, on sterilized food without cod liver oil and 
in the absence of sunlight except that which was filtered through glass windows 
is given. The food consisted largely of buttermilk mash, with the addition 
of bone meal at 8 weeks of age and raw potatoes and carrotsl Fine grains,, 
crushed oyster shell, and grit were also supplied, as well as a few dozen hard- 
boiled eggs during the first three months. No leg weakness developed in the lot, 
and the author suggests that tlie use of the hard-boiled eggs, though fed in 
small amounts, may have been a contributory factor to normal development. 

Notes on the management of farm poultry [trans. title] M. Eixison, trans. 
by M. T. MabtInez {Porto Rico Dept. Agr. and Labor 8ta^ Giro. 78 {1924), 
Spanish ed., pp. 11). — A popular circular. 

DAIEY FABMING— DAIEYINO 

[Report of] the Institute of Animal Nutrition, E. B. Fobbbs {Pennsylvania 
Sta, Bui. 188 {1924)$ PP* 28, 29). — In addition to the investigations noted from 
other sources, brief results of experiments now in progress or Just completed 
are given. 

Feed has been found to be utilized by one animal 28.7 per cent more efficiently 
for giilk production than for body increase, thus indicating a direct utilization 
of food in the production of milk rather than by transformation of body tiasue; 
After allowing 0.6 lb. of digestible feed protein for maintenance, the additional 
protein requirement for milk production was about 1.25 timea the protein con- 
tent of the milk. 

Calculations of the maintenance requirements of two puttied Jeraeya ahd 
one grade Jersey have indicated 4.15, 5.42, and 5.57 thenna of net energy, 
xeiq;>6Ctively, per 1,000 iba. of live weight An animal weighing 500 kg. haa bean 
found to require 80 A calories per hour more while etandlng than when tying. 
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Experiments with dairy herd« J. M. Scott {Florida 8ta. Rpt 1923^ pp. 8, 
2 &^), — In a test of the comparative value of corn and sorghum silage for 
milk production, two lots of four cows each receiving each type of silage 
in addition to a basal grain ration produced 5,448 lbs. of milk when the com 
silage was fed and 5,003 lbs. of milk on tlie sorghum silage. 

A similar comparison was made of Napier grass and Japanese cane silage, 
except that the silages were reversed for the two lots in each of three 80-day 
test periods. The total milk production was 4,752 lbs. on the Napier grass 
silage and 5,087 lbs. on the Japanese silage, the difference not being considered 
significant 

[Feeding experiments with dairy cattle in Guam], C. W. Edwabds 
(Quam 8ta, Rpt. 1922, pp. 3, 4)- — ^The results of experiments conducted during 
two lactation periods to determine the value of adding concentrates to a ration 
of soiling crops and pasture are reported. Tfie grain ration added during one 
of the lactation periods consisted of copra meal In combination with ground com 
and rice bran. The grain was fed in amounts of approximately 1 lb. to 2 lbs. 
of milk produced. Botli the total milk yields and the average daily yields 
were much higher in the periods when the grain was fed. 

[Feeding experiments with dairy cattle at the Pennsylvania Station] 
iPenmphxmia 8ta. Bui. 188 (1924), PP- 77, J8).— The results of several feeding 
experiments with dairy cattle" are brlefl.v reported. 

Sop bean hay for milk production, S. I. Bechdel and P. S. Williams. — In a 
comparison of alfalfa and soy bean hay for milk production, when cows re- 
ceived the latter roughage they produced 3.9 per cent less milk than when 
receiving the former. In a second trial of 9 wefJk.s’ duration 3.3 iier cent less 
milk was produced when receiving soy bean hay than when receiving alfalfa 
hay. 

Clover V. alfalfa hay for milk production, S. I. Bechdel. — In this trial of 6 
weeks’ duration, cows receiving clover hay produced 6.5 i)er cent less milk than 
those receiving*alfalfa hay. 

The effect of feeding molasses to dairy corns, P. S. Williams. — Molasses has 
been found to slightly lessen the digestibility of the crude protein and dry 
matter in the ration, with practically no effect on the other nutHents. 

Relative values of alfalfa, soy beans, and lespedeza hays, J. S. Moobe 
(Mississippi 8ta. Rpt. 1923, p. 28), — ^No marked differences in the milk produc- 
tion of cows receiving the three different types of hay were observed, but when 
soy bean hay was fed considerable weight was lost. 

An investigation of the partial replacement of hay by other foods 
(trans. title), J. C. de Kuyteb de Wildt and K. Brouweb (Dept, Binnenland. 
Zaken en Landb. [Netherlands], Verslag. Londhouwk. Onderzoek. Rijksland- 
bouwproefsta,. No. 29 (1924), PP- 01--9S, fig. 1). — In experiments with 28 dairy 
cows divided into two lots, It was found that the substitution of about two- 
thirds of the hay in the ration by corn meal, pea and oat straw, and a milling 
by-product similar to fine wheat bran having a starch value approximately equal 
to the hay did not result In any significant change in the amount or the com- 
position of the milk or in the body weight of the animals. The latter ration, 
according to prevailing prices in the Netherlands In 1922-23, was also con- 
siderably more economical. The entire exi>erimeut lasted over a period of 
about 4 months. 

During the preliminary feeding period of al>out 1 month, the daily ration of 
each group of cows consisted of 165 kg. of hay, 24 kg. of dried beet pulp, 4 kg. 
of the mUllng by-product, 4 kg. of com meal, 4 kg. of pea straw, 4 kg. of oat 
straw, 4'kg. of wheat straw, 816 kg. of fodder beets, 12 kg. of sesame cake, 12 kg. 
of coconut cake, and 16 kg. of linseed cake. In the test period of about 2 
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months* duration, 111 kg. of hay was replaced In the ration of 1 lot of cows 
hy 28 kg. of the milling by-product, 12 kg. of com meal, 28 kg. of pea straw, 
and 44 kg. of oat straw, while in the final period of about 1 month the rations 
of both lots were the same. 

Feeding experiments with silage, R. Has and H. W. Gabdner {Jour, Min, 
Agr, lOt, Brit,}, 31 (1924), No, d, pp, 261-266, pi, 1), — ^The results of two 
experiments in comparing roots and silage for milk production are mported 
from the Hertfordshire Institute of Agriculture. Both experiments were con- 
ducted by the double reversal method with two lots of cows. 

In the first experiment 40 lbs. of sainfoin silage replaced 40 of the 70 lbs. 
of roots and 1 lb. each of beans and oats fed In the other ration. In the 
second experiment one ration included 56 lbs. of roots and 23.5 lbs. of oat, tare, 
bean, and wheat silage, while the comparative ration included 50 lbs. of the 
same silage, with no roota The results of both experiments were very similar, 
showing practically equal mllk-produclng powers for both rations in each 
experiment. 

The relation of feeding and age of calving to the development of dairy 
heifers, O. E. Reed, J. B. Fitch, and H. W, Cave (Kamos Sta, Bui, 233 
{1924)t PP> 3-68, figs. 8), — ^This Is a more detailed account of the investigation 
previously noted (B. S. R., 49, p. 473). The effect of the various rations fed 
on the development, and a comparison of the size and milk production, of the 
heifers calving at 24 and 30 months of age were considered. The lots receiv- 
ing the alfalfa, silage, and grain rations made the greatest gains during the 
first and second years. Those receiving alfalfa hay alone developed the 
slowest, were smallest at calving, produced the smallest calves, and the milk pro- 
duction was lowest following both the first and second calving. The lieifers 
receiving the alfalfa, silage, and grain ration excelled in most of these 
characteristics. 

The heifers bred to calve at 24 months of age did not develop as well as ani- 
mals on the same feed (alfalfa, silage, and grain) bred to calva at 30 months. 
They did, however, slightly excel in milk production, tliougii they consumed 
more feed. Observations of the attainment of sexual maturity indicate that 
heat occurred at a younger age (12 to 14 months) in the better fed animals^ 
while those on the alfalfa hay and silage or alfalfa alone did not come in 
heat until 18 or 19 months of age. 

When experimental animals were placed in the regular herd after the com- 
pletion of the second lactation, those raised on alfalfa hay alone or on alfalfa 
and corn silage showed marked increases in body weight, measurements, and 
milk and fat production, while the other animals did not show such marked 
increases. It is suggested that for the economical raising of Holstein heifers 
the ration consist of alfalfa and silage from weaning until within 8 or 4 
months of freshening, when grain should be added. 

Care and management of dairy bulls, J. R. Dawson (U, S, Dept, Agr,, 
Farmers^ Bui. 1412 (19^), pp, 11+22, figs. 21), — Practical directions are given 
for the care, management, and handling of dairy bulls. 

Seleetion -and management of the dairy bull, A. C. Raosdale (Missouri 
Sta, Giro. 121 (1924), PP* 10, figs. 9). — This Is a popular discussion of the 
selection and management of dairy bulls, with special sections on the amount 
of service, ringing, dehorning, housing, feeding, and vicious bulls. 

Purebred dairy sires: Their value and influence on production, T. M. 
Dlson and R. M. Oilobeast (South Dakota Sta. Bui. 206 (1924) t pp* 629-6S8, 
figs. 2^).— A popular bulletin dealing with the selection of purebred sires by 
pedigree and performance, pointing out particularly the essmitial dllEerenoes 
In sires of pure breeding. 
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The inflveiice of diet and sunlight npon the growth-promoting and anti- 
rachitic properties of the milk afforded by a cow, E. M. Luce {BiocJbcm. 
Jour,, 18 {1924), S-4, PP- 716-7S9, pU, 2, /las. 2 ). — The growth-promoting 

and antirachitic properties of the milk produced by the cow fed on green and 
dry feeds in sunlight and in darkness, previously noted by Boas and Chick (E. 
S, R,, 52, p. 176), were determined with rats. In making the determinations 
of the growth-promoting properties, the milk was added in amounts varying 
from 8 to 20 cc. daily to the rations of rats which had ceased to grow for from 
10 to 14 days, due to a vitamin A deficiency in the ration. The growth- 
promoting power of the milk was measured in vitamin units, one unit being 
the amount required to produce average weekly gains of from 10 to 12 gm. 
per rat during a 35-day test period. 

In determining the antirachitic properties of the milk, the experimental rats 
were killed and post-mortems made,, as well as histological examinations of 
the ribs with comparisons of control animals receiving no milk. The results 
indicate that the growth -promoting properties of the milk are directly affected 
by the diet, but that this effexit is gradual rather than immediate. It required 
3 months for the growth-promoting properties to drop from 41 to 13 units per 
100 cc. of milk after changing the cow from outdoor pasture feeding to dry 
feed. Only a slight drop in the value was expressed by putting the cow in the 
dark, whereas a rise in the growth-promoting ability occurred when green feeds 
were substituted, though the cow was continually kept in the dark stall. 

In the study of the antirachitic properties, the milk from the cow on pasture 
prevented rickets, given in amounts of from 2 to 3 cc. per rat dally. After 4^ 
months on a fat-soluble vitamin deficient ration, a decrease in the antirachitic 
value was r^'Ognized. The antirachitic property increased slightly on chang- 
ing the ration to green grass, though the cow was still kept in the dark. Placing 
the cow on pasture restored the antirachitic properties to the milk, which were 
largely retained even after 2 months of dry feeding in the sunlight. The calf 
born to this anhnat during the dry feeding In the dark was normal, and after 
3 months’ suckling on the mother, during which time satisfactory gains had 
been made, the calf was killed and a post-mortem examination showed no 
evidence of rickets. The author concludes that the diet of the cow is the main 
factor In determining the growth-promoting value of the milk, while the anti- 
rachitic value seems to depend on the illumination as well as on the diet. 

On the producing of milk having a low bacterial content, W. Sadijck, 
G. D. Kkixy, and G. R. Maktin (Jour. Hyg. [London], 22 (1924), No. 4, PP- 
410-412 ). — This is an extended abstract of the article previously noted (E. S. 
R.. 60, p. 781). 

Studies on pasteurization.— >XI, XII, S. H. Ayers and W. T. Johnson, jb. 
(Jour. Bact., 9 (1924), No. S, pp. 279-284, 28S-SOO ). — ^These two studies continue 
earlier work^ at the Dairy Division, U. S. D. A. 

XI. 77ie ** majority*' and ** absolute** thermal death-points of bacteria in re- 
lation to pasteurization , — It has been found that a temperature of 136® F. for 30 
minutes reduced the content of Bacillus aerogenes in skim and whole milk sam- 
Ides artificially inoculated from over 4,000,000 per cubic centimeter In each case 
to 237 and 58, respectively, per cubic centimeter, as determined by Uie plate 
count. Though no bacteria were detected by plating 1-cc. samples of similar 
milk heated to from 140 to 145®, respectively, for 30 minutes, the organisms grew 
in the main part of the milk, which was kept from further contamination and 
placed In the Incubator. A temperature of 160® was found necessary to ab.so- 
lutely kill all the organisms. The wide range of temperature between that 
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i^Qlred to kill tke majority of the organisms and that necessary to destroy all 
of a certain tyi)e is thus pointed out. 

XII. Cause and signifioanoe of pinrpoint colonies from pasteurieod 
FiXperiences with the occurrence of organisms which increase In number during 
pasteurization are cited from several plants. These organisms produce pin- 
point colonies, probably more due to their crowded condition than to their 
natural characteristics. A thermophilic rod which was isolated from one plant 
is described morphologically and as to growth habits. The optimum temxiera- 
ture for growth was betwen 122 and 145®, growing most rapidly at pasteuriza- 
tion temperature. The organism is termed Lactohaoillus thermophUus. 

In a study of the thermal death point, it was found that 180®, or 160® for 
30 minutes, were required to kill it. It Increased slowly at a storage tempera- 
ture of 68*, but decreased In milk when held for 24 hours at 89.2®. The 
source of this organism in milk supplies was not determined, though it Is 
frequently present in raw milk In small quantities. It may be eliminated 
from the utensils by a thorough sterilization above 180®, and where such 
precautions are taken little difficulty is likely to be experienced with it. Pin- 
point colonies should be studied to determine whether they are due to thermo- 
philic or to heat-resistant bacteria in endeavoring to eliminate them from a 
plant 

Elimination of germs from dairy ntensils.— Ill, Steaming cans' over a 
Jet, M. J. Pbucha and H. A. Habding {Illinois 8ta. Bui, 254 (1924), pp, 868- 
2S4), — ^This study, which is a continuation of investigations noted in Bulletin 
280 (B, S. K., 44, p. 371), has been essentially reported (E. S. R., 47, p. 582). 

On the agglutination of fat globules.— I, Preliminary investigations 
of the influence of heated and unheated blood serum and of sidnf milk 
on the rising of cream [trans. title], W. van Dam, B. Hekma, and H. A. 
SiBKS {Dept, Binnenland, Zaken en Landb. {Netherlandft'Ji, Verslag, Land- 
bouiok, Onderzoek, Rijkslandbouwproefsta,, No, 28 {1929), pp. 100-112 pis, 
5), — In these investigations both heated and unheated blood sermns were added 
in amounts of 5 per cent to the milk of various cows. Some of the serum 
had been held as long as 25 days. The amount of cream rising on the milk, 
to which the serum had been added in from l^A to 5^ hours at temperatures 
of from 7 to 12* C. (44.6 to 53.0® F,), was compared \yith the amount of cream 
rising on milk to which an equivalent amount of water had been added. 

In some milk of good creaming qualities the addition of the blood serum 
had practically no influence, but the creaming grade of milk in which the 
cream rose poorly was in some cases more than trebled. The heating of the 
blood serum to about 65® tended to destroy the properties which increased 
the rate at which the cream rose. The results, with the addition of skim 
milk from other cows in amounts of from 25 to 67 per cent, were not so 
conclusive, as some seemed to improve poor creaming milk while others did not. 

On the agglutination of butterfat droplets and their electrical charge 
[trans. title], H. A. SxkKS {Dept, BinnenUmd, Zaken en Landh, [Netherlandsl, 
Verslag, Landbouwk, Onderzoek, Ri)kslandbouioproefsta., No, 29 {1924), pp* 
197-159), — ^The similarity between the importance of the electrical charge of 
butterfat droplets in agglutination and the part played by the electrical 
charges on red blood corpuscles in agglutination was demonstrated experi- 
mentally. The effect of milk proteins and other characters of the milk on the 
rising of cream is also discussed. 

[Dairy products experiments at the Pennsylvania Statton] {PennsylvasUa 
Sta, Bui, 198 {1924), PP* 18-29, fig. f). — ^The progress made in ice cream, <flieese, 
and market milk investigations is briefly noted. 
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PrchlemB in the ma/Mifaoture of ice creamy W< B. Combs, W. EL Martin, 
and I. R. Knapp. — The continuation of these experiments with the McMichael 
viscosimeter (E. S. R., 50, p. 477) indicated that pasteurization at 145" F. 
for 80 minutes or 165" for 5 minutes reduced the viscosity of the ice cream mix 
25.3 and 6.8 per cent, respectively. Viscolizlng 20 per cent cream under 2,500 
lbs. pressure at a temperature of 110® increased the viscosity 1,114 per cent, 
but similar viscolization of the ice cream mix increased the viscosity only 11.4 
per cent In other experiments *no relation was found between the acidity 
of the mix and the quality of the frozen ice cream. Casein was found to 
reach its maximum of water imbibition as the acidity increased, but too much 
acidity destroyed this property. Bacteria seemed to bear no relation to the 
quality of ice cream. 

Cheese problem8f N. A. Huggler. — ^In studying the effect of clarification of 
milk on the quality of the cheese made from it, clarified milk was found to 
produce a cheese having a higher score than unclarified milk except when the 
milk was of poor quality and was handled under ordinary conditions. The 
improvement in the score of cheese made from good quality milk or milk 
handled under strictly sanitary conditions varied from 1.59 to 2.88 points. 
Clarification also reduced the amount of gas appearing in the milk and the 
curd to a slight extent. 

Cream line studies of market milk, W. H. Martin. — Studies of the effect of 
various milk plant operations on the cream line indicated that fresh raw 
milk held at 35® showed the largest amount of cream at the end of a 2-hour 
holding period. Clarification and pumping milk cold slightly reduced the 
cream layer, while pasteurizing for 30 minutes at from 144 to 145®, followed 
by rapid cooling, caused a noticeable reduction in the cream layer. Pumping 
hot pasteurized milk had no effect on the cream layer. . 

Reduction of high colour in butter, A. T. R. Bbown (Apr. Qaz. N, S. 
Wales, S5 {1924), No, 4f PP- 281, 282), — In experiments carried on at one 
factory no difference was observed in the degree of color of salted or unsalted 
butter made from pasteurized or unpasteurized cream with or without the 
neutralization by bicarbonate of soda or lime. In experiments at another 
factory the color of the butter was lighter when the cream was neutralized to 
0.2 per cent acidity instead of 0.25 per cent, churned at 47* instead of 51® C. 
(123.8® F.), and washed with water at 47® Instead of 49®. The texture and 
body of the butter were also improved under the latter conditions. 

Green colour in butter, A. M. Brown (Apr, Qaz. N. 8. Wales, S5 {1924) ^ 
No. 4t pp* 27S-280), — The occurrence of a greenish color in butter is described. 
On study the fat seemed to be normal, but the color was associated with the 
curd and probably was of a melanin origin produced by the breaking down of 
the proteins. Analyses showed the presence of tyrosins and tr)i;)tophan8. The 
presence of salt in the butter seemed to deepen the color. An especially heavy 
infestation of pastures by aphids, with the occurrence of sores on the cattle, 
is suspected as having some influence on the abnormal condition of the 
butter. 

Cheese mairlug, J. L. Saicicis {Madison, Wis.: Cheese Maker Book Co., 
1924* f «<*•» and enl., pp. 245^ fiffs. 71 ). — ^This is another edition of the book 
previously noted (E. 8. R., 42, p. 269). The same general arrangement has 
been maintained, but the chapters have been revised to include an account 
of the newer methods and practices. 

A mold of cheese [trans. title], F. W. J. Bokkhoot and J. van Beynvm 
{D^t. BifinefOand. Zaken en Landh. INetherlands), Verslag. Landbouwfc. 
Onderpoek, BifkBlandbouwproefsta.t No. 28 {1922), pp. 113^118, pi. l).~~The 
morphological and cultural characteristics of a mold isolated from blue colored 
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spots on the rind of Gouda cheese are described. The organism belonging to 
the genus Oospora and resembling the species O. otophila produces a blue color 
when iron salts are available, otherwise a dark reddish-brown color is pro- 
duced. 

VETEBUTABY MEDICINE 

Encjrclopaedtla of veterinarjr medicine, surgery, and obstetrics, edited 
by G. H. WooLDBiDOE {London: Henry FrouMe and Hodder d Stoughton^ 
vois. i, pp. [«]-fxxi//, pL ufigB.m;^,pp, 

pla, flga, 215), — This first volume of this encyclopedia, a work contributed to 
by no less than 34 authors, deals with medicine and the second with surgery 
and obstetrics. The first volume takes up the subject as follows : Introduction 
and semiology (pp. 1~12), contagious diseases (pp. 13-186), diseases due to 
protozoan parasites (pp. 186-246), so-called constitutional diseases (pp. 247- 
260), local diseases (pp. 261-501), snake bite (pp. 501-^06), poisons and 
poisoning (pp, 507-519), food and the principles of feeding (pp. 520-538), 
water and watering (pp. 533-536), and grass disease in the horse, in a two- 
page addendum. A classified list of worms affecting the domesticated animals 
(pp. 536-543) and a table of doses (pp. 544-546) are also included. Subject 
Indexes accompany both volumes. 

National Veterinary Medical Association of Great Britain and Ireland, 
liimited, annual congress at Aberdeen, 1924 (London: Natl, Vet, Med. 
Aaaoc, Gt, Brit, and Ireland, Ltd., 1924y pp. 224, pi. 1). — ^This report of the 
proceedings Includes papers on The Genetic Aspects of Sterility, by F. A. B. 
Crew (pp. 33-43) ; The Exportation of Horses and Horse Flesh to Continental 
Countries, by R. G. Linton (pp. 45-72) ; Notes on Veterinary Education, by 
O. C. Bradley (pp. 75-84) ; The Influence of Nutrition on the Incidence of 
Disease, by J. B. Orr (pp. 87-99) ; Anaerobic Infections in Animals, by S. H. 
Galger (pp. 10()-143) ; and A Clinical Survey of Simple Distemper, by G. H. 
Llvesey (pp. 144-161). 

Eighth biennial report of the Louisiana State Live Stock Sanitary 
Board, 1022—1924, E. P. Flower {La, State Livestock Sanit. Bd. Bimi. 
Rpt,, 8 {1928’-24), pp. 65). — This report presents data on cattle tick eradication, 
stomach worm {Haemonchus contortus) in cattle and sheep, bovine tubercu- 
losis, etc. 

[Annual reports of the Civil Veterinary Department, United Provinces, 
for the years ended March 31, 1922 and 1023], E. W. Oliver and S. G*M. 
Hicket {United Prove, [/adia] Civ, Vet. Dept. Ann. Hpts., 1922, pp, 14^+21, 
pi. 1; 192$, pp. 151-4-22, pi. 1). — ^These reports (E. S. R., 47, p. 283) include 
accounts of the occurrence of and control work with infectious diseases of 
cattle and other livestock. 

Plants poisonous to live stock, H. O. Long {Cambridge: Univ. Press, 1924t 
2. ed., rev., pp, VII -4-120, pi. 1). — This is a revised edition of the work previ- 
ously noted (E. S. B., 87, p. 688). 

Investigations of the chemotherapy of Bayer 205 [trans, title], E. 
Fqtjbneau, Mb. and Mbs. J. Tb^foxtel, and J. Vall^e {Ann, Inst. Pasteur, $8 
{1924), No. 2, pp. 81-114). — authors claim to have discovered the formula 
of Bayer 265, which is the substituted urea of 4, 6, 8 sodium m-amlnobenasoyl, 
p-methyl, m-aminohenzoyl, 1 amlnonaphthalene trlsulphpnate. A list is given of 
69 references to the literature. 

Studies on the toxicity of carbon tetrachloride, E. W« Schultz and A. 
Mabx {Amer, Jour. Trap, Med., 4 {1924), No. 5, pp. 469-4^2, tfis, 8)«-^Inve8tiga- 
ti<ms were cmiducted at Stanford University, in which the toxic action of 
various doses of carbon tetrachloride on the liver was determined. It was 
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found that dosea as small as 0.05 cc. per kilogram produced hepatic lesions 
in some animals, but that the lesions were usually of a mild grade, this dose 
being near the limits of safety. The simultaneous administration of mag- 
nesium sulfate decreased the toxic action of carbon tetrachloride on tlie 
liver* The protection offered by the simultaneous administration of magnesium 
sulfate is thought sufficient to place the usual therapeutic dose of 3 cc. for a 
human adult within the limits of safety. Magnesium sulfate apparently does 
not diminish the anthelmintic abtion of carbon tetrachloride. No definite 
changes were observed in the kidneys. 

The leucocyte in health and disease, G. J. Bond {London: H, K, Lewis d> 
Co., 1924, pp. VIII -^84, pis. 24). — ^This monograph is essentially a record of 
the author’s extensive investigations on the part played by the leucocytes 
in the defensive mechanism of the body. Microphotographs illustrating the 
text are assembled at the end of the volume. 

Ascaris sensitization, B. H. Hansom, W. T. Habkison, and J. F. Couch 
(Jour. Ayr. Research lU. 8.], 28 (1924), No. 6, pp. 577--582, pi. i).— This is a 
brief progress report of investigations that are the outcome of the discovery by 
one of the authors of his susceptibility to the toxic action of A. lumhricoides 
on contact with the worm. Sensitive individuals exhibit a positive skin 
reaction when this substance is applied to a scratch on the skin, similar to 
that exhibited in cutaneous tests for so-called foreign-protein sensitization. 
In the course of the work about 20 persons, all white adults, were tested for 
sensitiveness by means of a cutaneous scratch test Among the 20 there were 
4 reac'tors, all of whom had been more or less exposed during periods of 
from 5 to 25 years to contact with Ascaris. The results of experiments con- 
ducted, while not absolutely conclusive, indicate that the meat of Ascaris- 
infested hogs does not contain the substance that causes a urticarial skin re- 
action in Ascaris-sensitive Individuals. 

“ Cutaneous tests on sensitive human subjects, made with various fractions 
of an aqueous extract of Ascaris material separated by chemical and physical 
means, have shown that the substance in this extract that causes the skin 
reaction is absent from the globulin fraction. It is present in the albumin 
fraction, and Is also present in the filtrate after precipitation of the albumin 
and globulin fractions by amonium sulfate. It is weakened by oxidation with 
potassium i>ermanganate. It is not volatile at temperatures between 20 and 
100'’ C. It is thermolabile, and is destroyed by exposure to a temperature of 
about 100® for less than an hour, but may survive exposure to a temperature 
as high as 100** acting for a period of about 15 minutea It is destroyed in 
the albumin fraction by digestion with pepsin. It is soluble in 50 per cent 
alcohol. From the filtrate obtained after precipitation of the globulin and 
albumin fractions with ammonium sulfate, it is wholly adsorbed in the presence 
of acid by Lloyd’s reagent, and wholly precipitated by Mayer’s solution. It is 
also wholly adsorbed from the acidified albumin fraction by Lloyd’s reagent, 
but has not been recovered from the latter by subsequent treatment with weak 
alkali, a procedure which releases it from I-loyd’s reagent after adsorption 
from the aqueous extract froih which the albumin and globulin fractions have 
been removed by precipitation with ammonium sulfate. 

The question whether the substance in A. lumhricoides that causes the skin 
reaction in sensitive human subjects is of protein nature has not been answered 
by the InvestigationB herein reported. A substance or substances that cause 
local reactions in some hogs and some sheep, comparable to the reactions 
observed in human subjects, are present in A. lumhricoides. The ophthalmic 
reactions observed in those animals are altogether similar to those heretofore 
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observed by Weinberg and Julian [E. S. R., 25« p. 580] following the Installa* 
tion of the body-cavity fluid of A, equorum into the eyes of horses.*’ 

The hnsh-^siclcBess investigation, B. 0. Aston {l^ew Zeat Jour. Agr., B8 
{1924), Nos. 4, PP- 215^8, figs. 7; S, pp. SOl-805; 6, pp. 881-^0, fig. 1; 89 
(1984), Nos. 1, pp. 14-17; 2, pp. 84-91).— The first of these five numbers deals 
with five years’ work at the Mamaku I>6n]onstration Farm, and tlie other four 
report on laboratory work with what has been found to be a progressive 
anemia that affects ruminants only and leads to the death of the animals if 
they are not removed to healthy country. Chemical analyses of the soils, pas- 
ture plants, and animal specimens from the affected country show a deficiency 
of Iron compared with what may be found In normal specimens from a healthy 
country. 

Farther studies on the potency of botulinus toxin, J. Bbonfenbbknnvr 
{Aha. in Soc. Expt. and Med. Proc.^ 21 {1924), No. 6, p. 818 ). — It is noted 
that the potency of botulinus toxin is lowered by diluting it in solutions of 
sodium chloride and other salts of mono- and polyvalent metals and raised by 
diluting It in normal horse serum or ordinary broth. 

** In view of the tendency of foreign serum to increase the toxic action of 
botulinus toxin, it is particularly important to determine carefully the type of 
toxin involved before administering antitoxin. Actual experiments have shown 
that at least the animals receiving heterologous antitoxin (type B) together 
with botulinus toxin (type A) die more promptly than the controls receiving 
the toxin alone.” 

Foot-and-mouth disease, with special reference to the outbreak of 
1014, J. R. Mohlek {U. S. Dept. Agr., Dept. Circ. 825 {1924), pp. 32, figa. 
14 ). — ^This is a discussion particularly of the outbreak of foot-an^-mouth 
disease discovered in the fall of 1914, which extended to 22 States and the 
District of Columbia. 

Birds in relation to the foot-and-mouth disease of cattle, W. L. M[cAt£x] 
(Auk, 41 {1924), No. 4, pp. 628, 629 ). — ^The author refers briefly to reports of 
the transmission of foot-and-mouth disease by birds (B. S. R., 60, pp. 380, 
786). Further investigations are considered necessary before definite con- 
clusions can be drawn. 

The appearance of specific antibodies in the serum of rabbits by intra- 
tracheal and intravenous injections of living tubercle bacilli, B. M. Fbxrd 
and B. E. Peoctob {Aba. in Soc. Expt. Biol, and Med. Proa, 21 {1924), No. 7, 
pp. 896-898, fig. 1 ). — A comparative study is reported of the production of 
£g>eeific antibodies in rabbits by the intratracheal and intravenous injection of 
living human strains of tubercle bacilli. 

Following a single intravenous Injection, antibodies were detected by the com- 
plement fixation reaction at the end of the first week, while after a correspond' 
Ing intratracheal injection they could not be detected until the end of the third 
week. The maximum value was reached at the end of the first month follow- 
ing intravenous, and at the end of the sixth week following intratracheal, 
injection. ^ 

It is concluded that the intravenous method is superior to the intratracheal 
on account of the earlier appearance and greater number of antibodies. 

Vaccination of cattle against tuberculosis and a new method of prophy- 
laxis of bovine tuberculosis [trans. title], A. Oalmkiuic and C. GuAbin 
{Ann. Inat. Paadeur, 88 {1924), No. 5, pp. 871-898, figa. 6; aha in North Amer 
Vet., 5 {1924), No. 8, pp. 888. 884)*— The authors review the researches which 
they have conducted for several years on the use of bile-treated tubercle bacilli 
in the vaccination of laboratory animals against bovine tuberculosis (B. S. 
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48, p. 483), report similar success in the vaccination of cattle on an experi- 
mental scale, and outline measures which are being taken on certain farms In 
France to render herds of cattle permanently free of tuberculosis by systematic 
yearly Injections of the bile-treated bacilli. 

In the experimental studies, which were arranged to test the degree and 
duration of the immunity secured by the use of the vaccine, six groups of two 
heifers each were vaccinated at the age of 6 or 8 months by subcutaneous in- 
jections in the region of the breast of from 60 to 100 mg. of the bile-treated 
bacilli, B. 0. Q, (bacilli of Calmette and Ou6rin), mixed with 10 cc. of physio- 
logical salt solution. At intervals of 1, 3, 6, 12, 12, and 18 months after the 
injection the animals in the respective groups were subjected to tuberculous 
infection by the intravenous Injection of 5 mg. of virulent bovine tubercle 
bacilli. An un vaccina ted control for each group received the same treatment. 
The controls without exception developed miliary or pulmonary tuberculosis, 
while the Inoculated animals up to the final group, which did not receive the 
virulent organisms until 18 months after vaccination, did not develop the dis- 
ease as shown by post-mortem examination. 

In the practical application of the method, all of the heifers and calves of 
the herds on two farms are being vaccinated each year as described above. The 
experiment started in 1921, and thus far the vaccination has proved entirely 
harmless and no tuberculosis has appeared in the herds. 

Udder diseases of dairy cows, IT. Bunyea (f/. S. Dept. Agr., Farmers' Bui, 
1422 (1924), pp, ii-f J8, figs. 6). — This is a practical summary of information. 

Contagions abortion of bovines [trans. title], A. Ktveba {Porto Rico Dept. 
Agr, and Labor Sta. Circ, 77 (1924)^ Spanish cd., pp, 12, figs, S). — ^Thls is a 
brief summary of information, including means of treatment and prevention. 

Contagions abortion in cattle, F. B. Hadiey (IVKSConBin Sia, Bui, S68 
(I 924 ), pp. S- 24 , figs. 5). — This is a practical review of the present .status of 
knowledge of this disease and means for its control. 

[Stomach w^orms in lambs], R Babnett (Mississippi Sta, Rpt. 192S, pp, 
15, 16). — Careful observations made to determine the age of the lamb or season 
of the year at wdilch the stomach worm becomes most active show that lambs 
coming in January may be marketed at a weight of 50 lbs. or more with little 
or no infestation. It is pointed out that occasionally a mature ewe on slaughter 
is found to be free from infestation, 'while lambs, at least late in the summer, 
are found almost invariably to show infestation, yet are sometimes entirely 
freeu 

Verminous bronclio-iinenmonia in the pig duo to Metastrongylus apri, 
with observations on the chloroform method of treatmentf N. Bisset {Vet, 
Jour,, 80 {1924) f No. 592, pp, S77-382, figs, S). — The author concludes that the 
time of the year is of little importance in connection with outbreaks of infes- 
tation with M, apri. The first case was observed to occur in February and the 
second in July, with a recurrence in August The author considers marshy 
ground to be the most likely source of infection. The parasites are situated 
in greatest numbers in the periphery of the lungs, the females greatly pre- 
dominating numerically. The eggs do not appear to hatch in the respiratory 
tract. Adult parasites are destroyed by immersion in water, but will emerge 
from the lungs and live for three days if these organs are placed in physiologi- 
cal saline at 87* O. (98.6* F.). Chloroform administered intranasally in doses 
of 2 cc. per pig (1 cc. per nostril) by means of a double nozzled hypodermic 
syringe ap];>ears to be effective. Three treatments at 4-day intervals are 
preferable. 

The Influence of the bile on the swine erysipelas bacillus [trans. title], 
J. Kotna {Rev. G4n. M4d. m, 8S (1924), Ro. $90, pp. 298^12, figs. 8).— The 
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author finds the bile of the ox and t>f the hog to be good nutrient media for 
the cultivation of the swine erysipelas bacillus, the presence of bile in the 
media causing filamentous growth. In old and dry biliary cultures, granules 
(sporoids) are formed in the filaments which are more resistant than the 
vegetative forms. One-tenth of 1 per cent sodium glycocholate exerts a bac- 
tericidal action in vitro on this bacillus, while the same strength of sodium 
taurocholate renders cultivation difficult, but 0.0001 per cent strengths of the 
two salts favor the cultivation of the organism. The sodium taurocholate is 
the component of bile that favors filamentous growth. The virulence of cul- 
tures of the bacillus when mixed with beef or hog bile is diminished in the 
first and increased in the second phase of contact, a temperature of 87® C. 
(98.6® F.) favoring the appearance of the second phase. Cultivation in series 
in pure bile does not diminish the virulence of stocks. The bile of mice which 
succumbed to swine erysipelas regularly contained the bacillus. The organism 
shows marked affinity for the subepithellal lymphatic spaces. The Injection 
of a suitable amount of a culture of the organism Into the gall bladder of 
the rabbit confers an active immunity upon tlie animal. 

On the toxicity of seeds of Cassia occidentalis li. for the horse [trans. 
title], Henby, Bonnotte, and Leblois (Buh 8oc, Cent. M6d. V^t.y 100 (1924) y 
No., 10, pp. 249-256 ). — A discussion of the poisonous effect of the seeds of this 
legume, which is widely distributed in all of the Intertrojilcal regions, particu- 
larly in Brazil and India. 

Avian variola (true diphtheria or contagious epithelioma) , contagious 
coryza, and false diphtheria (trans. title], J. Bassbtt (Ree. M6d. V4t., 100 
(1924), No. 8, pp. 190’-22S, figs. 11 ). — In this report of an extensive study of the 
diseases in fo\Yls classed under the various names listed in the title, 'exi->erl- 
mental data are first given in proof of the theory that true avian diphtheria and 
contagious epithelioma of fowls are Identical, the development of either one 
depending upon the site of infection with the same material. The two condi- 
tions are classed as variola, and an experimental study of their pathology is 
reported in considerable detail as follows : 

Attempts to increase or decrease the virulence of the virus by animal pas- 
sage gave negative results. Material from the lesions of the skin and of the 
mucous membrane retained its virulence in vitro for about six weeks. The 
virulence of the blood of infected fowls was found to be transitory, but it is 
considered probable that at the height of infection the blood is always virulent. 
Inoculation of pigeons, rabbits, and calves with the virus gave negative results. 

Inoculation of the virus Intradermally at the junction of the skin and 
mucous membrane, as in the corner of the beak, was followed in from 4 to 6 
days by the appearance of lesions in the skin and mucous membrane and by 
infiammation and the appearance of pustules in the eye. Following such in- 
oculation the fowls recovered and W'ere consequently immune or died, depend- 
ing upon the amount and virulence of the material injected. Similar results 
were obtained when the virus was injected intravenously. The results fallow- 
ing subcutaneous or Intracntaneous injection depended upon whether the skin 
was smooth or feathered. In the former case the lesions were localized and 
the fowls were readily immunized. In the latter the reaction was much more 
severe following the same amount of virus. Injection into the pectoral muscle 
caused local lesions only, unless the dose was very large, and immunity re- 
sulted. The extent of active immunity secured by such inoculations is thought 
to depend chiefly upon the quantity of virus which penetrates the organism. 
A period of from 18 to 20 days is required for the establishment of immunity, 
and its duration is at least five months and possibly longer. Attempts to secure 
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immunity by tbe use of serum from hyperlmmunized fowls were without 

result 

The method of immunization recommended as safest and most reliable is in> 
Jection Into the pectoral muscle. The disadvantages of this method are sum- 
marized as the length of time ensuing before immunity is secured and the 
creation of virulent external lesions which may spread the virus. These are 
offset by the simplicity of the operation, the lack of danger, and the strength 
of the immunity secured. In a flock in which the disease has appeared, it is 
recommended that all fowls not showing clinical symptons be vaccinated and 
moved to other quarters. In 8 days the vaccinated fowls should be reexamined 
and those which were In the state of incubation at the time of vaccination and 
have since come down with the disease be separated. The vaccinated fowls 
should not be returned to the flock for 20 days. 

Voluminous and persistent lesions during the course of avian variola are 
considered to be the consequence of secondary microbial Infection. In such 
exudates the author has identified Pasteurella, the bacillus of necrosis, the 
pseudodiphtheric bacillus, Bacillus coU, B, pyocyaneuSf stapliylococci, and 
streptococci. Evidence is presented that tliese are for the most part non- 
pathogenic for fowls. 

In conclusion, brief descriptions are given of contagious coryza and false 
diphtheria. 

Bacillary white diarrhoea of chicks, I. E. Newsom (Colorado 8ta, [Bui.] 
29S (1924) t PP- S, figs. 4 ). — This is a brief practical summary of information. 

Out of 1,394 samples of blood received in 20 shipments and tested during 
the year, 314, or 23 per cent, reacted to the agglutination test. In only two In- 
stances were entirely negative results obtained, and in one of these only 9 
samples were furnished and In the other only 6. As pointed oA by the author, 
this indicates that the disease is quite widespread in Colorado. With tlie 
growth of large hatcheries and tlie selling of day-old chicks, white diarrhea 
has become a very serious malady within the State. In many instances during 
the year from 90 to 95 per cent of all day-old chicks received by poultrymen 
and farmers died within a week after their arrival. Attention is called to the 
pioneer work in Illinois in accrediting flocka 

Auricular scabies (parasitic otitis) in silver black foxes, J. A. Allen 
(Cafiad. Vet. Rec., 5 (1924) f No. i, pp. 12-19, figs. 2 ). — ^The parasite Oiodeetes 
oynotis was first found in domesticated foxes in 1919, since which time nu- 
merous examinations have been made that show this mite particularly ram- 
pant in the ranch fox. In some cases ear mites have been found to be present 
in nearly 100 per cent of the animals on certain ranches, and the affection 
seems to go in cycles, appearing with more frequency in some years tha!J 
others. The author gives the symptoms of the affection as observed in dogs 
and foxes and describes a typical case. Directions for treatment are included. 

FUariasIs, with especial reference to Australia and its dependencies, 
K, W. OxLBNTO (Aust. Dept. Health, Serv. Pub. (Trap. Dio,) No. 4 [iflfld], pp. 
VJI+S-78, figs. 14 ). — ^This is a review of the status of knowledge of the 
disease, with iqiedal reference to Australia and its dependencies. 

BUKAL ENOIHEEBING 

Bxp^mental study of air lift pumps and application of results to 
design, C, N. Waed and U H.^Kesslesi (WU. Univ. Bui., Hngin. 8er., 9 (1924), 
^ 0 . 4, pp, jrdd, pis. 5, /ips. 59).— Laboratory studies begun in 1919 on air-lift 
pumps are reported. 
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The results showed that the efficiency of an air-lift pump depends primarily 
upon the conditions of flow in the eduction pipe. Great refinenient In the 
design of foot pieces, small air openings for dividing the air into fine bubbles, 
and special devices for mixing the air with the water were found to be un- 
necessary. There should be no central nozzle or projecting part to obstruct 
the flow of water in the foot piece. It was found that the smaller the pump 
in a given well the narrower will be the range of rate of pumping in which 
high efficiencies may be obtained. 

The submergence required for maximum possible efficiency ranged from 65 
to 75 per cent in most cases, the lower range being approached in wells with 
a high delivery head. Very small pumps gave relatively high efficiencies with 
low submergences, a 1-ln. pump showing good efficiency at a submergence as 
low as 45 per cent. It Is considered possible for this reason that the air-lift 
pump may be satisfactorily adapted to the pumping of small wells such as 
are used for rural water supplies. 

The combined friction and slip losses due to the flow In eduction pipes wore 
found to follow a different law than that governing the flow of water or air 
in a pipe. There was a comparatively simple relation between frictional losses 
and velocity of flow in an eduction pipe for any particular mixture of air and 
water. At a given velocity of flow in a given eduction pipe the losses increased 
as the ratio of volume of air to volume of water increased. 

There was found to be a particular velocity of flow for any ratio of volume 
of air to volume of water which Is accompanied by a minimum loss of head. 
The losses increased very rapidly when the average velocity was reduced 
below the above velocity. The rate of Increase of losses with Increase of 
velocity was found to depend upon the diameter of the eduction pipe. It was 
possible to use relatively high velocities in large eduction pipes, but In small 
pipes the losses increased rapidly with an Increase of velocity above that 
giving maximum efficiency. 

It was found necessary to make smooth Joints in eduction pipes and to 
change from one size of pipe to another very gradually. Sudden enlargements 
were detrimental to efficient operation, and a horizontal travel of a mixture 
of air and water resulted in a separation of the air from the water. This is 
taken to indicate that eduction pipes should always be vertical. 

Methods of design and testing are discussed. 

Surface water supply of lower Columbia River and Pacific slope drain- 
age basins in Oregon 1910—1920 {U. 8. OeoL Survey, Water-Supply Papir 
5H (1924), pp, y-{-204f pU, 2), — ^This report, prepared In cooperation with the 
States of Oregon and Washington, presents the results of measurements of 
flow made on streams in the drainage basins of the lower Columbia River and 
Pacific slope in Oregon for the years ended September 80, 1919 and 1920. 

Surface water supply of the North Atlantic slope drainage basins, 
1921 (U, 8, Qeol. Survey/, Water-Supply Paper 521 (1924), PP- V/-f994, 

2 ), — ^This report, prepared in cooperation with the States of Maine. New Hamp- 
shire, Vermont, Massachusetts, Ck>nnecticut, New York, New Jersey, and 
Pennsylvania, presents the results of measurements of flow made on streams 
in the drainage basins of the North Atlantic slope during the year ended 
S^tember 80, 1921. 

Water powers of the Great Salt Iiake basin, E. E. Wooixry ((7. 8 . Qeol , 
Survey, Water-Supply Paper 5i7 {1924), pp- XVI+270, pl8. IS, figs. 8). — rPol- 
lowing an Introduction by N. O. Grover, data afe presented on the geography, 
geology, physiography, climate, and general features of tho Great Salt lAka 
basin, together with the results of studies on stream flow, reservoirs and 
reservoir sites, and devel<q?ed and undeveloped water power of the regiosu 
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S^iecial attottlm is to the featocea of powo: j^ants in ttie drainage 

basins of tbe Jordan River and Utah Lake. 

Measoremeiit of irriiiatioii water, H. E. Mubdock and J. R. B a b keb 
{Montana 8ta, Giro. 1Z6 (i9B4), pp. SB^ figs, 2d).— Practical information on 
the measurement of irrigation water and on suitable devi<^ for use in this 
work is presented. 

Supplemental irrigation for the Willamette Vallejr, W. L. Powers 
(Oregon 8ta. Circ. 57 (1924), pp, 8, figs, 2), — ^Practical information on supple- 
mental irrigation in the Willamette Valley is briefly presented, together with 
a summary of the results of 14 years* practice. 

Studies of field spraying in 1022 [trans. title], KbAgeb (Teohnik Landto,, 
4 (192$), No, 4f PP- 8d-dd). — Experiments with spray irrigation on rye, oats, 
serradella, lupines, clover, potatoes, and vetch are briefly reported. The 
results demonstrated the utility of spray irrigation with pure water in in- 
creasing crop yields and in preventing drought injury. 

Drain wet fields, E. R. Jones and O. li, Zeasman (Wisconsin Sta. Bui, 
$65 (1924) t PP- ^4t figs. 20). — Practical information on title drainage on the 
individual Wisconsin farm is presented. 

Standard specifications for steel highway bridges (b\ 8, Dept, Agr, Bui. 
1259 (1924), PP- fig^- '^)- — The text is presented of standard specifica- 

tions for steel highway bridges which were recommended by the subcommittee 
on bridges and structures of the American Association of State Highway 
Oflicials and approved by the Secretary of Agriculture for use in connection 
with the administration of Federal appropriations for construction of the 
Federal-aid highway system. 

Comparative tests of new billet steel and rerolled steel reinforcing 
bars, J. B. Kommkbb (Wis, Univ. Bui., Engin, Ser,, 9 (192J^, No. $, pp. $2, 
figs, 6). — Studies are reported in which deformed bars of new billet, inter- 
mediate grade steel showed satisfactory ductility. A large percentage of 
tlie bars tested fell below the strength requirements, especially for ultimate 
strength, 50 per cent falling 11.4 per cent below. This lack of strength seemed 
to be due to a low carbon content. Deformed bars of new billet, hard grade 
steel showed a small percentage which failed to meet the ductility require- 
ments. A large percentage Tailed to meet the strengtli requirements, 65 per 
cent falling 4.2 per cent below the ultimate strength requirement This lack 
of strength seemed to be due also to a low carbon content. Deformed bars 
of rerolled steel all showed satisfactory strength, but 42.5 per cent failed to 
meet the ductility requirements. 

Cold l)ending of new billet bars of both intermediate and hard grades did not 
decrease tiieir tensile strength. None of them failed in bending to the U or V 
shape. Cold bending of i*erolled bars seriously decreased thejr tensile strength, 
and 47 per cent failed in bending to the U shape. The standard cold bend 
test and also the U-bend and V-bend tests showed that the rerolled bars are 
likely to be very unreliable as regards uniformity. Projections on the rerolled 
bars made it more dilflcalt for them to withstand cold bending, but when the 
bars liad proper ductility the presence of projections was of little Importance. 
The poor ductility of the rerolled bars seemed to be due either to a high 
carbon content or a medium carbon content in combination with a high 
phosphorus content 

These results are taken to indicate that new billet bars, while not meeting 
rigidly all the ordinary requirmnents for sucli steel, may be considered as 
reasonably Bstisfaetoryf but that rerolled bars, while of satisfactory strength, 

— r 
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must be considered as very unreliable for work under conditions subjecting 
them to cold bending. 

Transmission of heat through building materials, F. B. Bowm (Mintk 
Univ,, Engm, ExpU Sta. Bui. S (1923), pp. VI +74, figs. .^5).— The results of a 
series of tests on insulating materials and building construction are reported* 
The object of this work was (1) to develop an Improved method for testing 
insulating and building materials which would eliminate some of the uncertain * 
heat losses in methods commonly In use, (2) to determine the insulating 
value of certain classes of Insulating material now on the market, and (8) 
to determine the insulating value of these materials as applied to practical 
building construction. 

Insulating materials are tentatively classified as those used for insulation 
only, those used for insulation in combination with a plaster base, and those 
which may be used as either an insulating material or as a plaster base. In 
general, it was found that the lighter and more loosely matted the material 
the better is its Insulating value. There was a variation in thickness and 
density of such materials, with a corresponding variation in insulating value. 
Aiaterials of the same manufacture may vary In their thermal properties, and 
in some cases where one material shows a transmission constant slightly above 
or below a second material the samples might be so selected that the results 
would be reversed. Differences as high as 20 per cent were noted. Materials 
which were loosely matted and stitched between two layers of paper showed 
the greatest variation in thickness and in insulating value. A comparison 
of the tests made with and without plaster on the face of insulating materials 
showed that the Insulating value of the plaster is very low, decreasing the 
transmission constant from 2 to 4 per cent. • 

Details of tests of wall sections are presented, and the method of calculating 
heat losses is outlined. The results show conclusively the value of insulating 
material as applied to wall construction. 

The gas engine on the farm: Principles of operation and valve timing, 
P. G. Beheends and P. L. Fairbanks {N. Y. Agr. Col. {Cornell) Ext. Bui. 85 
{1924), pp. 52, fign. 41). — The first part of this bulletin discusses the principles 
of operation of the farm gas engine, and the second part gives specific instruc- 
tions for the timing of valves. 

Nebraska tractor tests, 1921, 1922, and 1923, B. B. Bbackett st al. 
{Eehraeka Sta. Bui. 200 {1924), pp- id) .—Supplementing Bulletin, 177 (B. S. 
E., 45, p. 185) , the results of tests of 82 tractors made under the provisions of 
the NebrasOm testing law during the years 1921, 1922, and 1928 are presented 
and briefly discussed. Two tests conducted in 1924 are also noted. 

Farm motor truck operation in the New England and Central Btlantte 
States, U M. Chubch {U. 8. Dept. Agr. Bui. 1254 {1924), VP- 12).-^ 

The results of a questionnaire, sent to several thousand fanners In the New 
England and Central Atlantic States known to be owners and users of motor 
trucks, for detailed information covering the use of these machines in farming 
operations are presented and discussed. 

Standardisation of wheel track widths and of the gather of axle aketns 
and dishing of wheels for* farm hauling [trans. title], Konschak {TetOmik 
han&w., 4 {1923), No. 7, pp. 109--112, flga. 5 ). — ^An analytical discussion Of the 
factors entering into the design of farm wagon wheels, skeins, and track widths, 
with particular reference to the gather of skeins and the dishing of whe^ 
for different loads and wheel diameters, is presented. It Is oonsideied deslis 
able for front and rear wheels to have the same track width to bring Ixwetive 
resistance to a minimum, and a standard track width of 1,320 mm. (0034 itu) 
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from center to center of felloes is also considered desirable for hauling condi* 
tions on level German farms. 

The relation of skein gather and wheel dish is expressed by the formula 
in which c is the angle between the spoke and a line at right angles to 
the center line of the skein, 0 is the angle between the center line of the skein 
and the center line of the main axle, and 7 is the angle between a spoke 
exactly at the bottom side of tlie wheel and a line perpendicular to the center 
line of the main axle. 

Present practices call for a skein gather for ordinary loads varying from 
less than 1 to about 3^, or from 1.6 to 5.25 per cent of the skein length. Heavier 
loads call for a gather of from 7 to 13 per cent. Too great a gather results in 
excessive friction on the thrust bearing, while too small a gather does not make 
proper use of the thrust bearing on rough roads. Blxperlence has shown that 
the best construction consists of a slightly conical thimble with a medium 
gather. Similar rules prevail for wheel dishing. 

Formulas are developed for the design of wheels having the proper dish and 
of axles and skeins with the proper gather for specific loads, track widths, and 
wheel diameters. 

Beit speeds for the electrical driving of threshing machines [trana 
title], L. ItiEFSTAHL {Technik Landtv., 4 (1923) ^ jVo. 19-11, pp, 160-162, flffB, 
2). — Data from various s<»urces on belt and pulley speeds for threshing ma- 
chines operated by steam engine, gas tractor, and electric motor are reported and 
discussed. 

The necessity for the standardization of belt speeds for threshers of different 
capacities is emphasized as a basis for the proper design of electric motors for 
this work. It Is concluded that the belt st)eed should never be less than 16 
meters (52.5 ft.) per second for ordinary machines, and for the larger machines 
requiring 30 and more than 40 h. p. speeds of 18 and 20 meters per second, 
respectively, are desirable. In order to make a motor capable of operating 
threshers available for other belt uses on the farm, the necessity of stand- 
ardizing motor belt pulleys for different Jobs is considered evident 

Tests of a potato digging machine and estimation of the speed rela- 
tions of the digging mechanism [trans. title], T. Kddzki (Rocz, Nauk 
Rolnicz,, 10 (1923), No, 1, pp, 52-82, Jigs, 13), — ^The results of an analytical 
and graphical study and actual field tests of a potato digging machine employ- 
ing digging forks operating at right angles to the forward direction of the 
machine are reported. 

Parallel operation of the forks gave the best results, since the speed of any 
fork was never greater than the point at which it is fastened on the throwing 
axle. 

The maximum throwing speed was found to be about 4 meters (13.12 feet.) 
per second. The forks removed a parallelogram of soil, the sides of which 
formed an angle with the direction of movement of from 14 to 16^. Thus the 
reaction of the fork movement could be determined with reference to its 
influence in increasing the draft of the machine. The average angle of re- 
moval of the soil and potatoes was approximately the same as the angle of 
inclination of the sides of the parallelogram of soil removed. A heavy inclifia- 
tion of the fork axle toward the horizontal was found to be favorable to 
operation. 

Sharpraing orossctit saws (U. B. Dept, Agr,, Forest 8erv,, pp, 22, 

Hgs, i 6 ).— -Practical information on the sharpening and setting of crosscut 
saws is presented. 

• Fontejr li<mse cons^etlonf A. R. Lsx (U. 8, Dept, Agr,, Farmers^ Bui, 
ms (JMt), pp. 11+28, figs. i 8 ).— In a revision of Fanners* Bulletin «S74 
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(E. S. Bm 31, p. 93)^ detailed informatlozi is presented on metliods of constmc* 
tion of various types of poultry houses, together with worldng drawings. 

Stadies on the chemical, changes occurring In a sprinkling Alter, E. L* 
Campbell and W. Budolps (Amsr. Jour. Pub. Bealtht H (1924), No. 6, pp. S9S^ 
401, fiffs. 2 ). — Studies conducted at the New Jersey Experiment Stations In 
cooperation with«»fhe New Jersey State Department of Health on the annual 
cycle of biochemical changes occurring in a sprinkling filter are briefiy reported. 
Sprinkling filters 6 ft. deep, made up of crushed stone resting on half-tile 
drains, were used in the studies. Samples were taken at frequent intervals 
at 1-, 3-, and 5-ft. depths. The results indicated that throughout the whole 
year most of the nitrification takes place at the bottom of the filter bed. 

Experiments on the effects of certain chemicals on the protozoa on the film 
of the filter showed that the bulk of the down-fiowlng sewage does not filter 
through the film around the stones. Solutions of many times the concentration 
necessary to kill protozoa exposed directly to them had no effect on protozoa 
in the film. The film was not penetrated or partially penetrated by the toxic 
ions in the time of the experiment, which was about that of a normal spray 
on the beds. The fact that turbidity of the liquid always decreased most 
between the third level and the effluent is considered to be an additional 
argument for filtration through solids at the bottom of the bed. 

Further results Indicated that the value of greater depth in the bed would 
be to provide additional surface on which solids may be deposited and slowly 
digested by the organisms in the film, while nitrate formation takes place 
chiefly at the bottom. This is taken to indicate the importance of making the 
depth of bed dependent upon the concentration of the solids which the bed 
must handle. Weekly flooding of the beds during the summer months was 
found to reduce the nitrate content of the effluent to some extent. When 
flooding was stopped in September the nitrate content rose again for a short 
time until colder weather, and new solids brought it down to its lowest level 
at the beginning of the spring. 

The observations as a whole seem to indicate that denitrification takes place 
to a greater or lesser extent continuously and simultaneously with nitrification. 
It becomes apparent, however, only when it exceeds nitrification. Practically 
all nitrites and nitrates in the effluent are formed in the bed, while the am- 
monia in the effluent is the sum of the ammonia originally thrown on the bed 
and of that produced in the bed. Most of the ammonia removal seems to take 
place at the level of highest nitrification. It is quite noticeable during the 
winter, but during the remainder of the year it seems to be obscured by an 
increasing amouqt of ammonia formed in the bed. 

BTHLAL ECONOMICS AND SOCIOLOGY 

Farm organization and management in Clinton County, Indiana, H. W. 
Hawthosnx and H. M. Dixon (U. 8. Dept. Apr. Bui. 1268 (1924), pp. 86, fge. 
17 ). — ^Data are preiented from a business analysis of 100 farms in Forest and 
Johnson Townships, Clinton Co., Ind., over a period of eight years. The first 
year’s study was made in 1910, and the work was again taken up for the year 
1913 and continued through seven successive years to 1919, inclusive. 

The farms under study average 127 acres in size, 45 of them being smaller 
than 100 acres, while only 16 were larger than 180 acres. About a third of the 
land was devoted to corn, a little less than a third to small grains, and a little 
less than a fourth to clover and timothy. 

The average farm capital for the first 4-year period was |84,0SB pef farm 
and for the second 4-year pmdod 129,548. Of the total farm capital, about 90 



1925] 


BURAL B00NOMI08 AKD BOOIOUOQY 


291 


per cent was in real estate and 10 per cent in working capital oth^ than real 
estate. Beal estate including buildings averaged $174 per acre in the first 
period and $208 in the second. Excluding buildings the values were $160 and 
$184 for the respective periods. There was an increase in the value of real 
estate per farm from 1910 to 1919 of 69 per cent. 

The annual farm income averaged $1,970 per farm for the^year period. It 
was highest in 1918 and lowest in 1910. The 8*year average labor income was 
$681 per farm, ranging from $44 in 1914 to $1,421 in 1918. The average return 
on the farm capital was 5.7 per cent, ranging from as low as 3.9 per cent in 
1914 to 7.9 per cent in 1918. The 8-year average of family living direct from 
the farm, which was not Included in the above items, was estimated at $347, 
having increased from $262 in 1914 to $495 in 1918. 

About 40 per cent of these farms were operated by tenants. They, as a 
rule, operated larger farms than owners. Tenants renting for a half share of 
the crops operated smaller farms than tenants who rented for a half share of 
the crops and livestock. Tenants on smaller farms received a larger share of 
the farm incomes than did the landlords, but the reverse was true of tenants 
on the larger farms. 

The farms heavily stocked with hogs were usually more successful than 
those on which other classes of stock predominated. It Is suggested that the 
production of dairy products, poultry, and eggs on all farms and of beef 
cattle on the larger farms should be encouraged along with production of hogs, 
the principal money crop of the locality. The variations in relative prices of 
corn and hogs during different years were important factors in the incomes of 
given farms. In 1910 when hogs were relatively highest in price, they were the 
largest item of the receipts on 75 per cent of the more successful farms, and 
corn was the largest Item on 8 per cent of this class of farms. In 1916 when 
hogs were relatively lowest, they were the most important source of receipts 
on 47 per cent of the more successful farms and corn was the predominating 
item on 45 per cent of this class of farms. 

An economic study of farming in sonthwestern North Dakota, R. E. 
WiLLAED and L. A. Rxynoldson {North Dakota 8ta. Bui, 180 (1924), pp, 
4-47, flffs, 5 ). — ^The study here reported was begun in the summer of 1922 by 
the station cooperating with the Bureau of Agricultural Economics, U. S. D. A., 
and reached 159 owner operators, who provided complete records covering their 
farm business for the year ended March 1, 1923. 

The average size of farm operated was 817 acres, the range being from 160 
to 8,600 acres. The farms of most frequent occurrence were from 820 to 960 
acres in extent. Approximately 84 per cent of the farm area was devoted to 
crops, and in general more than half the crop land was devoted to wheat. 
Of the 159 farmers, 28 per cent owned all the land they operated. Land repre- 
sented 81 per cent of the investment, its average value amounting to approxi- 
mately $20 per acre. Livestock, including work horses, amounted to 8.6 per 
cent of the Investment and machinery slightly over 5 per cent The average 
farm Income was $1,692, ranging from $1,112 on small farms to $2,300 on large 
ones. 

When the percentage of gross income from stock increased from 3 to 60 per 
cent the investment in machinery decreased from 10.6 to 5.7 per cent. The 
percentage of pasture land in the total size of the farm increased as the 
amount of the livestock business increased. A slight tendency was indicated 
to realize better yields of wheat on farms handling more stock, while com 
yielded materially better under the circumstances. 

The average annual gain in net worth from the time of settlement to the 
present, not including increases in the value of land, was $782. Including 
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increases in the value of land, the average annual gain In net worth amounted 
to $1,120 per farm. Of the* 169 farmers Interviewed, 105 reported homestead- 
ing. Of 428 parcels of land reported, 231 were acquired by private purchase. 

The best size of farm for the region is said to be about 800 acres, with ap- 
proximately one-third of the acreage devoted to crops. It is recommended that 
one-half of the «op area be devoted to wheat, about one-sixth to oats and 
barley, and from 7 to 10 per cent to corn. Flax may be substituted for wheat 
to a limited extent, and alfalfa, sweet clover, and millet are important minor 
crops. For farms of the most usual size, about 10 milch cows and double this 
number of other cattle are held to be advisable, and the better organized farms 
of about 275 acres in crops require 9 work horses. 

An economic study of dairying on IBS farms in Herkimer Conntyt 
New York, E. G. Misneb (Netc York Cornell 8ta. BuL 49B (1924), pp, 3-59, 
fiffB. 5). — The results of a cost study concerning production problems of cer- 
tain New York dairy farms reported here were obtained in the summer of 1919 
and apply to the year ended April 30, 1919. The cost factors analyzed are 
f^d, bedding, labor, the hauling of milk, the use of buildings and equipment, 
interest, and miscellaneous charges. The returns from dairy cattle are grouped 
under the heads of milk and milk products, appreciation on cattle, manure 
recovered, and miscellaneous returns. 

The average butterfat test was 3.63 per cent for the year but varied from 
8.31 per cent in April to 4.03 per cent in November. A difference of 4 cts. per 
100 lbs. of milk for each 0.1 per cent of butterfat was allowed by purchasers 
of milk in each of the months of the year under study. The milk sold whole- 
sale during the year excluding that not paid for amounted to 19,876,482 lbs. 
valued at $693,446. A loss was incurred of $182,708. The herd cost of pro- 
duction was $3.86 per 100 lbs. of milk, or $1.09 per pound of butterfat, and the 
cow cost $3.60 and $1.02, respectively. Feed, excluding the charge for pasture, 
and human labor represented 79 per cent of the net cow cost of producing all 
milk. The net cost of hauling and delivering the milk to the milk station 
amounted to $66,768. The average price received for all milk sold wholesale 
for which the producers were paid was $2.94 per 100 lbs. of milk, or 83 cts. per 
pound of butterfat The large loss on heifers, due in part to the fact that the 
milk charge to them was more than one-fourth of the appreciation, resulted in 
a herd cost per 100 lbs. of milk 25 cts. higher than the cow cost. 

The total value of milk products sold was $3,132 The average amount of 
milk used per operator’s family was 2,613 lbs. Milk so consumed was credited 
to cows at 20 cts. less per 100 lbs. than the average price received for all 
milk for the year to allow for hauling charges. An average of 74.6 lbs. of 
butter was used per family on 46 farms making and using butter for family 
consumption. 

The average investment for milk production, not including the value of 
crop land or any land other than pasture, the value of farming implements, 
that of livestock e:tceptbig cattle, or of silos and barns other than parts of 
the bams used for cattle, was $10,284 per farm, $405.29 per cow, $7.83 per 
100 lbs. of milk, and $2.22 for each pound of butterfat produced. Slightly over 
one-third of the capital was invested in cows, one-third in pasture land, and 
less than one-third in herd bulls, other cattle, equipment, and feed and supplies. 

Other phases of the problem for which data are presented include the 
breeds and weights of the animals; the seasons of milk production, together 
with the seasonal distribution of cost for concentrates, succulent feed, and 
dry forage ; and the cost of raising heifera 

The c»ost of producing milk and dairy farm organlaiitlou In Spokane 
and Stevens €k>iinties, O. Severance and G. O. Bakee (WosMnpfen Cot Sm. 
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Bui. 282 {1924), pp. 5-4)6, flff9. S ), — ^Thls studiy was made to supplement the 
investigation made in four dairy counties in western Washington and previously 
noted <£]. S. R., 48, p. 591). It follows the earlier one closely in general plan 
and bears out the conclusions arrived at there. The leading purpose was to 
develop a formula for determining the cost of producing milk, showing the 
amounts of measurable factors required In producing 190 Ibg. of milk, so that 
the cost at any given time might be determined approximately by inserting 
current values in the formula. The basic cost formulas developed in this 
survey are compared with those to be found in the earlier Washington bulletin, 
as well as with the Pearson and Warren formulas. The importance is Ulus- 
trated here of developing a separate formula for each distinctly different set 
of conditions. 

Relation of land tenure to plantation organization, O. O. Bbannen 
(17. 8. Dept. Apr. Bui, 1269 (1924)* pp. 78, /ips. 18).— Plantation districts from 
Virginia to Texas .were visited, representative planters and business men 
throughout the South were Interviewed, and first-hand information and statis- 
tical data were collected for this study in order to determine the nature of 
plantation problems, giving particular attention to tenure and its relation to 
the labor problem. Furthermore, the information obtained furnishes the 
basis of presentation of the nature and characteristics of the plantation of 
the present day, with particular reference to the classes of labor employed, 
the cropping system, labor movements, the stability of the labor supply, 
plantation credit, and marketing. The present day plantation is defined as 
** a unified agricultural organization of considerable size under one manageihent, 
of pi^ctically a continuous tract of land, operated as a single unit with respect 
to the methods of control of labor and products, all of which may be worked 
by wage hands, or all or a iiart of which may be subdivided and let to tenants.** 
The three dominant elements expre^ssed here are size, unity of operation, and 
controL 

The general management of plantations was handled by owners on 79 per 
cent of plantations in 1910. Of the 206 plantations selected in 1920 for special 
study, it was found that of the 165 owner-operators 59 per cent lived on the 
farm, about 41 i>er cent in nearby towns, and one elsewhere ; for the 41 man- 
ager-operated farms practically the same percentages hold. The average 
annual salary of 167 farm managers in 1920, including free house rent, board 
or family living, and pasture privileges for livestock, was $2,100. The salaries 
of assistant managers and overseers, including perquisites, were $1,550 and 
$1,000, respectively. 

Plantation labor, for the purpose of this study, is considered under the 
three heads of wage hands, croppers, and tenants. Of the improved land 
operated by croppers and tenants in 93 selected plantation counties in 1920, 
33.3 per cent of the improved land was worked by croppers and 66.7 per cent 
by tenants. It would seem that slightly less than half of plantation labor 
throughout the region is tenant labor, with the remainder about equally divided 
between croppers and wage hands. While the proportion of negro to white 
labor has been slightly diminished, at present practically all common laborers 
on typical plantations are negroes and other non whites. The classes of wage 
labor and the wages paid are set forth. The cropper system is described, and 
the characteristics and importance of tenancy In the plantation system are 
considered. Of 79 cotton planters, 57 per cent expressed a preference for the 
cropper system, 85 per cent for share renting, and 8 per cent for cash renting, 

I^nting arrangements, labor supervision, labor movements and occupancy, 
and the selection of farm enterprises and diversification are described. Live- 
stock Is found in most of the plantation areas. It may be noted that 68 of 
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the plantations studied had an average of almost SOD head of cattle, and M 
had an average of 90 head of hogs. Livestock enterprises are nearly always 
handled by the landlord with wage labor, although in certain sections experi- 
ments are being tried out in landlord-tenant cooperation in dairy farming. 

The problem of credit is considered from the points of view of both land- 
lord and ci’opper. At the present time plantation operators rely for their 
credit almost entirely on the local banking institution. The landlord is the 
source of credit for the plantation croppers and tenants, and advances of such 
credit are made either directly by the landlord or on his indorsement Of 237 
plantations reporting, 29 per cent operated a commissary, 32 per cent used 
the plantation general store,* and 89 per cent relied on local merchants. In 
1920 and 1921 the average amount of credit advanced to 724 cropi^brs on 
plantations was $280 and to 506 plantation tenants $555. Goods were sold 
at the plantation store or commissary at current cash prices, generally from 
20 to 35 per cent above cost, according to the kinds of supplies and the esti- 
mated degree of risk, and in some cases 10 per cent of the amount was added 
to the account as interest at the end of the year. When the cost of admin- 
istration is compared with the profit per acre derived from advances, it is 
found that the supply business on these plantations fails by $1.06 per acre, 
or by 58 cts. per acre for cropper and tenant land, to sustain the outlay for 
administration. The credit advanced to croppers and tenants often represents 
borrowed capital, for which the landlord pays an average of 8 per cent interest, 
and he often is required to pay interest on at least a part of his loan for a 
longer time than he can collect interest on his advanced money. On the whole, 
it is not considered that the 18.6 per cent gross profit realized from the supply 
business on plantations Is unreasonable. « 

The common practices in marketing cotton, tobacco, rice, and sugar cane are 
briefly set forth. Appendixes present tabulations of data. 

Assessment and equalization of farm and city real estate in Kansas, 
B, Engltjnd {Kansas 8ta, But, 333 {192/i)t pp, 3-7d, figs. 5). — The basic data 
presented here were obtained from the records of bona fide sales of real estate 
In Kansas In a period of 10 years, 1913 to 1922, Inclusive. The data included 
in the section presenting the inequalities between large and small properties 
are based on the sales of 10,307 items of farm real estate in 15 counties and 
10,231 items of city real estate lii 16 counties in all sections of the State. The 
other sections are based on data from selected counties, townships, and cities 
and on land transfers in all counties of the State. 

It is concluded that small real estate properties are assessed at a higher 
percentage of true value than large ones, and that as a consequence of this 
discrepancy owners of small parcels are required to hear a portion of the 
taxes which the law Intends that owners of large properties should pay. A 
number of probable reasons for this overassessment of small properties are 
given, as well as some of the probable consequences. The latter are held to be 
that an excess tax ^mounting to probably more than a milllcm dollars annually 
la assessed on smalt properties, that this institutes a hindrance to farm owner- 
ship and perhaps to home ownership in cities, and that it Is probably a hin- 
drance to wise city planning. 

There was found to be a marked increase in the degree of inequality be* 
tween large and small proi)erties during the period under study. There was 
little or no change, however, In the degree of inequality among individual 
properties. A greater inequality was found among towniOilps than among 
other assessing units or among Individual properties. The inequality in the 
assessment of farm real estate is said to have decreased during the last 10 
years among the counties, but the rate of assessment of Hty real estate has 
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tteoome sUghtly more unequal. Inequality in the rate of assessment among 
indlTitlual parcels of farm real estate is nearly 14 times as important as 
among counties from the standpoint of the amount of taxes levied on over- 
assessed properties in excess of legal requirements. The principal reason for 
important inequalities is said to be Inherent in the present system of valua- 
tion, the greater inequalities and the most pronounced tendency toward retro- 
gression in equalisation being found at the local assessors’ point of contact with 
property. 

A plan is suggested for improving the present system of assessing property 
and eliminating the eflbct of unequal assessments among counties. This plan 
embodies the county unit plan of assessing and the separation of State revenue 
from the general property tax by taking as new sources of revenue a personal 
income tax, a gross production tax on oil and minerals, and an excise tax on 
the sale of nonessentials or luxuries. 

An economic study of rural store credit in New York, L. Spences (New 
York Cornell 8ta, Bui, 4S0 (1924), PP* i).— -The data summarized 

in these pages were obtained during the late summer and fall of 1922 in the 
course of personal visits made to nearly all the country retail merchants in 
Oenesee, Tioga, and Jefferson (bounties, N. Y. A complete record of the credit 
operations for the preceding fiscal year was obtained from 191 merchants. 
Additional data were obtained by means of questionnaires sent to country 
doctors and veterinarians and to firms selling automobiles, trucks, and 
tractors. 

The 191 stores fell into six fairly well-defined groups, including feed* 
grocery and general stores, hardware, implement, and farm supply stores, and 
blacksmiths and country garages. Data were obtained from each store with 
reference to the average amounts of credit outstanding in notes and accounts 
receivable during the year, and it wm attempted to *Bhow how the credit 
outstanding in 1921 compared with the normal amount. 

Most country stores carry a large number of book accounts, few running 
higher than $100, together with u relatively small number of notes, most of 
which are made for $50 or more. Implement stores, as a rule, carry a con- 
siderable number of notes. It is shown that the greater portion of the notes 
taken by country merchants from their customers were discounted at the 
local bank, with the exception of the few cases where notes on farm imple- 
ments were carried by the manufacturer. 

The average net copt of credit for all feed stores, including paid and un- 
paid labor in keeping records, the cost of office supplies and collections, and 
the loss from bad accounts, was $1,607 per store ; that for general stores was 
$549. The ratio of credit costs to total sales varied from 2.23 per cent for 
general stores to 3.85 per cent for farm-supply stores, the average for all being* 
2.83 per cent The ratio of credit costs to credit sales is said to indicate that 
on the average credit customers should pay about 5 per cent more than cash 
customers. 

The direct and indirect charges for credit were analyzed, and data were 
obtained to show the financial organization of rural stores, how this was af- 
fected by giving retail credit, and the principal sources of the credit extended 
by country merchants to their customers. 

It is concluded that the cost to the stores of furnishing farm credit, as 
well as personal credit, is equivalent to twice or three times the usual charge 
for bank loans. Country merchants are compelled to take wider margins and 
to charge higher prices than they would if they were not called upon to 
furnish this service. The cost is paid in general by all buyers, and a system 
of adequate discounts for cash is urged. 
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The cost of living In g small factorjr town* C. V. Ncmblb {New Y^rk OomeU 
8ta. Bui, 4S1 (1&S4), pp, [7(?], fig, 1 ). — ^Records of living expenses ^ere taken 
in the small factory town of Groton, N. Y,, largely in the households of 
employees of a successful manufacturing concern located there. In this 
survey a total of 92 records were taken which were considerecf satisfactory 
for the work in hand. Each record covers the year ended August 81, 1919. 

The average family income for the year was $2,018.43. Of this amount the 
husbands contributed 75.5 per cent, the wives 13.8, the children 2.2, and other 
members of the family 0.5 per cent. The remaining 8 per cent consisted of 
receipts from farms, gardens, and livestock. The family budgets are analysed 
in detail. The average cost of living for the year studied amounted to 
$1,659.30 per family, or $615.83 per adult male individual. The percentage of 
total cash Income saved increased with the family income. The 92 families 
saved 13 per cent of the cash income received, the average per family amount- 
ing to $246.18. It is shown by comparison that even with a 33 per cent 
increase in earnings for certain New York City families they could hardly 
hope to save as much as did these families in the small town. 

There were 13 of the Groton families included in the farm classification, 
i. e., those living on a farm and deriving part of their income from farm 
products and livestock. The average gross family income from all sources 
was considerably the highest for the families living on farms, although the 
net income was undoubtedly smaller than that of other groups. 

The details of quantities, cost or value, and percentage of the co.st or value 
of the different kinds of food used are tabulated. A bibliography of 27 titles 
is included. 

Standard baskets for fruits and vegetables, F. P. Downing and H. A. 
Spilman (17. 8, Dept, Agr., Farmers* Bui, 14$4 (1924)* PP* 11+18, figs, 14 ), — 
The unsatisfactory situation with reference to the variations in containers is 
indicated by the fact that 15 styles and sizes of round stave baskets, market 
baskets varying in size from 1 to 24 qt., about 40 sizes of cabbage crates, 
20 styles of celery crates, 30 lettuce crates or boxes, and 50 styles and sizes 
of hampers are in common use in the United States to>day. The need for a 
fixed unit as a basis foP standards is pointed out. Three important shipping 
containers are said to be especially in need of standardization at the present 
time, the hamper, the round stave basket, and the market or splint basket, 
and some general considerations with reference to specifications are drawn up. 
A list is given of States which have standardized varibus types of fruit and 
vegetable containers, with type and address of the enforcing official. The 
publication supersedes one previously noted (E. S. R., 45, p. 135). 

^ Crops and markets, [October, 1924] (XJ, 8, Dept. Agr,, Crops and Markets, 
2 (1924), Nos. 14, pp. 209-224; 15, pp, 225-240; 16, pp, 241-256, fig. 1; 17, pp, 
257-272 ), — Current weekly abstracts and reviews of market reports are pre- 
sented, together with tabulated data showing the receipts and prices of 
important agricult$ral commodities at the principal markets and notes with 
reference to foreign crops and market conditions. 

Farmers* Market Bulletin, [May and June, 1924] (North Carolina 8ta, 
Farmers' Market Bui,, 11 (1924)* Nos, 69, pp, 11; 70, pp, 16, fijgs, 2 ). — ^In the first 
of these two numbers, an article by V. W. Lewis sets fofrth the tentative United 
States standard grades for eggs. 

In the second number several short reviews are given covering the market- 
ing of strawberries, lettuce, snap beans, and cncumbeiNEi in North Carolina 
during the 1924 season. Legal standards for North Carolina governing grades 
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for peaches are outlined. A short article is submitted by V. W. Lewis with 
reiq[>ect to the cooperative selling of surplus poultry in carload shipments. 

The usual partial list of products which farmers have for sale is appended 
to each number. 

Bupplemellt to agricultural cooperation: A selected and annotated read* 
ing list* compiled by O. Gabdnes (U. 8. Dept. Agr,, Misc. Giro. 11, Sup. (1924), 
pp. 22 ), — ^A number of titles not availabie when the circular previously noted 
(E. S. H., 50, p. 92) was published are presented in this mimeographed 
supplement. 

The German food situation and import requirements of bread stuffs, 
meats* and fats for 1024* H. H. Hass (27. 8. Dept, Agr., Bur. Agr. Boon., 
1924, pp. [2]+^5). — Computations are made of the minimum food requirements 
of the German population until the next harvest, and it is estimated that a 
minimum of 830,000 tons of bread grains must be imported into Germany, as 
well as a minimum of 540,000 tons of beef and pork and 687,000 tons of edible 
fats and oils. These amounts added to the estimated domestic stocks would 
provide a theoretical average ration to the German population of about 110 
per cent nutritive value. In order to bring the German ration up to the 
pre-war standard, however, another 1,000,000 tons of food imports would be 
required. 

Economic needs of Germany and surplus farm production in America, 
R. H. Hess (TJ. 8. Dept. Agr., Bur. Agr. Boon., 1924, pp. S5 ). — ^The surplus 
farm products in the United States are said to be more than sufficient to meet 
the German import needs noted above, and the actual and potential means of 
payment In Germany are sufficient to insure payment for the needed imports. 
The existing mechanism of foreign trade between the United States and Ger- 
many is slowed down, however, by the decline of the eff^tive purchasing power 
in Germany. This is largely attributed to the lack of transportation and dis- 
tributing facilities and high railway rates, the reparation obligation to levy a 
tax of 25 per cent on the value of all exports from the occupied area, and the 
American customs duties which interfere with the importation of German 
industrial products available in payment for exports of surplus American farm 
products. Certain other factors contributing to the inadequate purchasing 
power in Germany and the failure of foreign credits are briefly analyzed. 

Summary of 'statistics of agricultural exports and imports to be con* 
sidered in adjusting agricultural production to foreign demand* No. 2 
(27. 8. Dept. Agr., Bur. Agr. Boon., 1924, pp. — ^This mimeographed 

report follows an earlier one previously noted (E. S. R., 49, p. 391). 

Monthly Supplement to Crops and Markets* [October* 1024] (U. 8. 
Dept. Agr., Grope and Markets, 1 (1924) f Sup. 10, pp. S21-S60, figs. 5). — Esti- 
mates of the acreage and yields of principal crops are offered, with com-^ 
parisons with earlier years and periods of years. The report on crop condi- 
tions for October 1, 1924, is presented, and farm prices, the receipts and dis- 
position of livestock at important markets, cold-storage holdings, fruit and 
vegetable market reviews, and market reports covering milk and milk products, 
grain, seeds, and cotton are tabulated. Reviews of world agriculture and 
prices and price movements in the United States are Included. 

A set of index numbers of the volume of agricultural exports is featured 
in this number. ^ These are based on 44 commodities comprising about 75 per 
cent of the value of agricultural exports from the United States. These com- 
modities are arranged in six m^n groups, for which separate group index 
numbers are computed. Annual and monthly index numbers of the aggregative 
type, with annual base and monthly weights, are shown. 
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Statistics of lanil^axkt collogos: Year ended Jane 80^ L. B. 

Blauch (17. 8. Bur, Ed, Bui, S4 pp, IJI+67), — ^This report is divided 

into three parts, the first consisting of general information, tha second con- 
taining a statistical historical survey and several summary tables, and the 
third being made up of the detailed tables for the year ended June 30, 1921. 

Hampton's school of agriculture, A. B. Dooqett, jb. (South, 'Workmm^ 
$S ( 1924 ), Eo, 11, pp, 489-498, figs, IS ), — ^Tliese pages give an account of the 
agricaltural training offered and the extension teaching which is carried on 
from this institution. 

Tnskegee's work in agriculture, B. F. Hxjbbbt (South, Workman, SS 
(1924), No, 10, pp, 449^455, figs, 6), — ^The history of the development of this 
school of agriculture for negroes is recounted. It is now the recognised school 
for training negro teachers of vocational agriculture in the State of Alabama 
and the headquarters for the cooperative extension work for negroes carried 
on by the Federal Government and the State. 

A type rural high school, O. A. Nelson and K. E. Windes (U. S, Bur, Ed, 
Bui, 4 (1924), PP- IJI+S6, figs, 12). — ^This presents the essential details of the 
organization of the district, transportation of pupils, buildings and equipment, 
organization of the school, student body, administration, teaching staff, cur- 
ricula, and vocational courses of study in a rural union high school at Mount 
Vernon, Skagit Ck>., Wash. This school district is composed of 14 separate dis- 
tricts. The staff includes a total of 19 teachers, including the principal, of 
whom 9 are men and 10 are women, all graduates of standard colleges. The 
courses of study in home economics, agriculture, and mechanic arts and com- 
mercial courses are outlined. 

Curriculum making in home economics, W. D. Abmentbovt, Ii. T. 
Hopkins, and K. W. Kinyon (Yocat, Ed, Mag,, 2 (1924), No, 12, pp, 990-99S). — 
A questionnaire was submitted on the same day to all girls in junior and senior 
high schools in Denver, Colo. It was organized Into five parts, the first dealing 
with activities performed daily in the home, and the others covering, respec- 
tively, the relative frequency of occurrence of various foods in home menus, the 
relative frequency of purchase and construction of different articles of clothing 
and household furnishings, the frequency of remodeling of various articles of 
clothing and household furnishings, and a series of general questions on home 
Gnomics activities not contained in the preceding. About 5,106 students 
answered. Their replies are tabulated under eight headings and are thought to 
be suggestive of the need for instruction to be met by the curriculum. 

Types of courses of study in agriculture, B. B. Windes (U, 8, Bur, Ed„ 
Rural School Leaflet 26 (1924), pp. S5), — ^An outline of a prevocational course 
in agriculture for grades 7 and 8 as developed for the rural high schools of 
Currituck County, N. C., under the direction of the author, is presented. Sug- 
gestive type lessens are offered. Also outlines are given of courses now fol- 
lowed in Missouri, New York, and North Carolina. 

Teaching agriculture, J. B. Besby (Yonkers, N, Y,: World Book Co,, 1924, 
pp, XIV-\-2S0, figs, 24). ---The author first outlines the teaching steps, which he 
designates as preparation, presentation, application, and testing out, giving 
the main emphasis to presentation and to testing out, under which he includes 
the home project, supervised farm jobs, project records and reports, and 
recitation and discussion on the job; A chapter Is given to a discussion of the 
desirability of a course of study allowing for sufficient flexibility to meet 
community needs, and this is followed by a chapter suggesting the naieans of 
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carrying ont a community survey for the purpose of determining such needs. 
Chapters are also given to the teaching plan, the lesson plan, the use of the 
school period, organizing school and class projects, and grading. The last 
two chapters are devoted, respectively, to educational objectives and the school 
and community work of the teacher of agriculture. Appendixes give suggestive 
outlines, forms, and other material. 

Elements of rural economics! T. N. Oakveb {Boston and London: Qin/n d 
Co., 1924, pp. V+266, pis. 5).— Rural economics is defined as that branch of 
the science of statesmanship which deals with agriculture and rural life as 
factors in nation building, and the importance of taking a public point of view 
is emphasized throughout this elementary textbook. The chapters are on the 
subjects of the relation of rural economy to nation building, economizing the 
soil, the farmers and the land, the expansion of farming in the United States, 
the farmer and his work, the farmer and his capital, the economical organiza- 
tion of the farmer’s business, the agricultural income, marketing farm products, 
cooperation among farmers, and organization for rural living. 

mSCELLANEOUS 

[Annual Report of Florida Station, 1023], W. Newell et al. {Florida 
Sta. Rpt 1928, pp. 140+yiI, figs. 21 .) — ^This contains the organization list, 
a financial statement for the fiscal year ended June 30, 1923, a general review of 
the work of the station during the year, and departmental reports, the experi- 
mental features of which are for the most part abstracted elsewhere in this 
issue. 

[Third and fourth annual reports of Georgia Coastal Plain Station, 
1022 and 1023], S. H. Stakb {Georgia Coastal Plain Sta. Buis. S {1928), 
pp. 23, figs. 2; 4 (1924), pp- 44 $ id).— These bulletins contain the organiza- 

tion list and a report of the director on the work of the station during the 
respective years. The experimental work reported is for the most part 
abstracted elsewhere in this issue. 

Report of the Guam Agricultural Experiment Station, 1022, C. W. 
Eowabds and J. Qvebsero {Qnam Sta. Rpt. 1922, pp. 20, pis. 6 ). — ^This con- 
tains reports of the animal husbandman in charge, the assistant in agronomy 
and horticulture, and the extension division, and meteorological observations. 
The experimental work recorded is for the most part abstracted elsewhere in. 
this issue. e 

Thirty-sixth Annual Report [of Mississippi Station], 1023, J. R. Ricks 
ET AL. {Mississippi Sta. Rpt. 1923, pp. 63 ). — This contains the organization list, 
a report of the director on the work of the station, a financial statement for 
the fiscal year ended June 30, 1928, and departmental reports, the experimental 
work in which is for the 'most part abstracted elsewhere in this issue. 

Thirty-seventh Annual Report of the Pennsylvania Agricultural Ex- 
periment Station, [1924], [R. L. Watts] {Pennsylvania Sta. Bui. 188 
(1924), PP* 31, figs. 2).— This bulletin discusses briefiy the work of the station 
for the year ended June 80, 1924, including a financial statement for this period. 
The experimental work recorded is for the most part abstracted elsewhere in 
this issue. 
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Galitornla UnlTersItj and Station* — Ira J. Condlt, from 1913 to 1919 in- 
structor and assistant professor of citriculture and subsequently in commercial 
work, has returned to the institution as associate in subtropical horticulture in 
the College of Agriculture, with headquarters at Berkeley. Considerable ex- 
perimentation with figs and olives, as well as instruction work, is contemplated. 

Colorado College. — L. P. McCann has been appointed associate professor 
of animal husbandry vice B. W. Falrbanka 

Delaware Station.- P. B. Meyers has been appointed chemist vice L. W. 
Tarr, resigned. 

Florida University. — Recent resignations from the extension division include 
those of H. B. Lansden, poultry specialist, and John R. Springer, field specialist 
in the control of insects of fruit and truck and truck diseases. The first- 
named position was filled December 15, 1924, by the appointment of Norman R. 
Mehrbof of South Carolina. 

Michigan College and Station. — ^The college has recently taken over the 
Dunbar Agricultural School property. This property, originally donated by 
Chippewa County, is located in the Upper Peninsula of Michigan at Dunbar, 
which is about 20 miles south of Sault Salute Marie. It contains 560 acres 
of land and will be used principally as a farm demonstration unit and possibly 
for some experimentation in forestry. No class work is to be carried on, with 
the possible exception of a summer forestry camp. 

Effective control of the red spider on plants in the greenhouses has been 
secured by the entomological section through spraying with a standard strength 
of lemon oil on each of three days in succession. The success is attributed to 
the successive spray& 

A year’s test of alfalfa as a feed for horses was completed in December, 
1924. During the year the alfalfa and corn fed horses made an average gain 
of 21 lbs. each, while the com, oats, and timothy fed horses lost an average of 
17 lbs. per head. The cost was 31 cts. per day for feed or 6 cts. per hour of 
work with the horses fed alfalfa and 37 cts. for feed or 7 cts. per hour of work 
wfth the horses fed timothy. 

J. F. Cox, head of the farm crops department, has been granted leave of 
absence from January 1 to May 1 to assist the Federated Seed Service, located 
in Chicago. 

Mississippi College. — ^According to a note in Kekoo/ and Sodetift Dr. B. M. 
Walker, vice president of the college, has been appointed president, succeeding 
Dr. D. 0. Hull who has resigned, effective July 1. 

Cornell Univer^ty* — ^Dr. R. A. Emerson, head of the department of plant 
breeding of the College of Agriculture, has been elected dean of the university 
graduate school This is the first time that a member of either the station 
stafT or of the college faculty has held this position. 

North Carolina College. — L. J. Pessin, Ph. D., has accepted a positioii as 
assistant professor of botany. 

North Dakota College and StoUon. — John Taylor has been appointed in- 
structor in dairy manufactures in the coll^ and assistant in the station. 
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In the passage of the Pumell Act, signed by President Coolidge 
February 24, 1925, research in agriculture has received a new 
indorsement and impetus. Trebling as it will in a few years the 
Federal grants for the State experiment stations, the act marks 
the culmination of several years of effort to place these institutions 
on a basis where they may more adequately meet the growing need 
for additional investigation. The unanimous approval of the meas- 
ure by the committees and on the floors of C!ongress when the measure 
was brought up for consideration, and the subsequent provision of 
funds in the closing days of the session to put it into operation on 
July 1, make the recognition of the stations the more impressive. 

The increase in support provided for by the Purnell Act is a 
gradual one, in order that preparation may be made for the expan- 
sion. Starting with an initial appropriation of $20,000, the amount 
is to increase by $10,000 a year until it reaches $60,000 to each 
State in the flscal year 1930. Thereafter the annual appropriation 
is to be of this amount. This is in addition to the $30,000 now 
provided under the Hatch and Adams Acts, making a total of 
$90,000 per annum from the Federal Government or an aggregate 
of ^,320,000 to the 48 States. Even if there should be no material 
increase in the State support, the total from Federal and State 
sources would approximate $13,000,000. 

This is an enormous amount for research in the interest of the 
agricultural industry, especially since it is supplemented by large 
appropriations for corresponding activities of the Federal Depart- 
ment of Agriculture. So far as known, no single industry has ever 
had the benefit of such generous provision, certainly not from the 
public funds. It is equal to the income of an endowment of a 
quarter of a billion dollars at 5 per cent; but it is to be re- 
called that the agricultural industry is the • largest productive 
industry, yielding an output valued at the farm at approximately 
$13,000,000,000 last year. 

The effective use of sudi a vast sum in research is a large rei^nsi- 
bility. It calls for a high degree of ability in management, an 
organization responsive to the needs and capable of so functioning as 
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t<f present a united attack, and a personnel commensurate with the 
best attainable. The problems to be met are of increasingly diflSi- 
cult character, calling for more and more fundamental and complete 
information to understand and solve them, and changed conditions 
necessitate new lines of study. 

The Purnell Act broadens the field of research for the stations. In 
addition to questions relating to agricultural production, those of 
marketing and other branches of economics, the rural home, and 
rural life now find specific mention. This definitely extend^ the 
scope to include the welfare of all who are living in a rural environ- 
ment, including home economics, sociology, and other cognate matters 
pertaining to the conditions under which agriculture is carried on. 

The authorization is now for ‘‘ such scientific researches as have for 
their purpose the establishment and maintenance of a permanent 
and efficient agricultural industry.” This is so broad as to be far- 
reaching indeed in its significance, but obviously no single station can 
undertake to cover the whole field. In fact, since the new act is de- 
signed to add to and strengthen the work of investigation, it will 
be important that the work undei'taken under its provisions should 
represent definite pieces of investigation of substantial character, 
such as are called for in the present stage of agricultural inquiry, 
and should not be spread over too broad a range. 

The Purnell Act affords an exceptional opportunity for enlarging 
and making more effective the investigations of the experiment 
stations. It carries with it an expectation and responsibility which 
should be met by these institutions in the fullest possible measure. 
This will imply a studied effort to put the new resources to the most 
effective use in helping to solve the outstanding problems of Ameri- 
can agriculture and country living. 

The practice of presenting each year in these columns an inter- 
pretation of the successive acts making appropriations for the 
support of the Federal Department of Agriculture is essentially 
as old as the Record itself. It has been continued without inter- 
ruption in the belief that there is general interest in the informa- 
tion thereby afforded regarding the prospective financial resources 
and lines of development of the Department. The various acts 
provide a basis of comparison for a period of years, but for one 
reason or another it seldom happens that one act can be safely com- 
pared directly with another without more or less explanation. 

Tlie latest of these measures, signed by President Coolidge Feb- 
ruary 10, and making appropriations for the fiscal year wding June 
30, 1926, is no exception in this respect. Although in general ap- 
pearance it resembles its predecessors and especially that for the 
previous year, there are several complicating elements which without 
interpretation might be quite misleading. Thus the appropriations 
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in the new act aggregate $124,774,441, an apparent increase of 
$66,199,167, or 113 per cent. Manifestly such an increase, if appli- 
cable to those activities of the Department most commonly associated 
with it in the public mind, would indicate a contemplated expansion 
of work of unusual proportions, especially imder conditions like the 
present when great efforts are being directed toward economy and a 
reduction of expenditures. 

As a matter of fact, the real situation is simply that $80,000,000 is 
allotted to meet the quota of the Federal Government in the coopera- 
tive construction of roads under the Federal highway act, whereas 
in the year previous but $19,000,000 was so allotted. There is also 
an increase of. $939,560 for such conservation items as the cooperative 
fire protection and the acquisition of lands for forestry and a wild 
life and fish refuge. On the other hand, certain large emergency 
appropriations necessitated in 1924-25 for combating outbreaks of 
animal diseases and forest fires have not been duplicated. Eliminat- 
ing all items of this type, but including supplementary deficiency 
appropriations and similar provisions, the respective resources for 
the regular work of the Department for the fiscal years 1925 and 
1926 are $44,993,996 and $45,614,441, a net increase of $620,445, or 
about 1.5 per cent. 

In each case, however, account must also be taken of the so-called 
continuing appropriations not requiring annual action by (Congress. 
These include such items as the $3,000,000 fund for the Federal meat 
inspection, $4,580,000 for extension work under the Smith-Lever 
Act, and $4,760,750 for various foresti-y purposes. These items 
show no substantial change from the previous year. 

Still another complicating fact is presented by the deficiency ap- 
propriations. The new appropriation act is based on estimates origi- 
nally formulated by the Department in August, 1924, and the bill 
Itself was made up and passed by the House of Eepresentatives as 
early as December 11. A deficiency act was framed several weeks 
later and signed March 4, 1925, and this contains an unusual number 
of supplementary appropriations for the Department, some for the 
fiscal year 1925 and others available in 1926. In the latter class is 
$960,000 for the initial payment to the States under the Purnell Act. 
Taken collectively, these appropriations will swell the 1926 funds 
for the Department, including the road items, to $145,709,191. 

A recent analysis of these figures shows that somewhat over 
$12,000,000 of this amount will be available for what may be termed 
research work, approximately $8,000,000 for extension work, slightly 
under $10,000,000 for regulatory work, nearly $8,000,000 for the con- 
trol and eradication of plant and animal diseases, about $81,500,000 
for road and trail constraction, and about $23,000,000 for oi&er 
public service such as the adnunistration of the national forests, 
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the weather forecasts, crop estimates and reports, the market news 
service, and the marh^ inspection of perishable fooda For the fisted 
year 1916, it is of interest to note, the total for all purposes was 
slightly 'under $30,000,000. During the intervening period the 
funds for plant and animal pest control campaigns have been ap- 
proximately doubled, while the appropriations for research have 
been increased by over $5,000,000 per annum, for extension work 
by nearly $6,000,000, and for regulatory work and other public 
service by about ^,000,000 each. 

The net increase of $620,445 for ordinary activities represents 
the difference between additional allotments of $1,028,868 and toduc- 
tions of $408,423, the changes being distributed through a consider- 
able range of projects. Hie principal increases consist of $200,994 
additional for tuberculosis eradication, $160,000 additional for pre- 
venting the spread of the European com borer, and $149,840 addi' 
tional for combating the gipsy and brown-tail moths. One of the 
largest reductions results from a restricting of the maximum amount 
which can be expmded from the lump funds of the various bureaus 
and offices for salaries in Washington. This change is expected to 
bring about a decrease of about $100,000 in the expenditures for this 
purpose, with a consequent reduction in the Washington foisce. An- 
other large item is a decrease of $101,670 in the allotment for com- 
bating the pink boll- worm of cotton. 

Comparison of q>ecific items, whether for a single project or for 
an entire bureau, is also complicated by the fact that in the new act 
the funds provided in each case cover the increased compensation 
of the field employees of the Department under the reclassification 
whidi became effective July 1, 1924. This element does not appear 
in previous appropriation acts for the Department, the funds for 
this purpose in the present year being provided in a special measure 
carrying $3,541,162, so that many apparent increases in allotments 
are due to this factor alone. Such a condition obtains, for example, 
in the Weather Bureau, its new appropriation of $2,343,192 being 
an apparent increase of $818,157 but an. actual decrease of $9,848, 
since $327,500 is required for the increase in field salaries. 

Taking up th4 various branches of the Department in turn, the 
OfBce of the Secretary receives $6,727,047. This indud^ as its 
principal items the usual payment of $1,440,000 to the States imder 
toe Hatch and Adams Acts, $1,800,000 for the supplementary exten- 
sion work under the Smith-Lever Act, and $1,308,640 for toe Depart- 
ment’s own Cooperative demonstration work. Ho change is made 
in toe allotment of $788,00(1 for the Department’a printing and bind- 
ing nor in its rent bill in the District of Oolniidfia of $209^66. 
Altooui^ legitouon looking to'vvard the provii^h of permitoaint 
quarters was again def^red, authorily is giv^ ^ llepattmcait lo 
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enter into long-term leases for two large structures in the general 
neighborhood of the Department’s main buildings. 

The general funds available for the Office of Experiment Stations 
are fixed at $104,566, of which not more than $99,866 may be ex- 
pended for salaries in the District of Columbia. This is substantially 
in accordance with the present resources, as is also the grant of 
$230,680 for the insular experiment stations. Because of the com- 
pletion of certain improvements, small decreases are made in the 
funds for the Hawaii and Virgin Islands Stations, and there is also 
a reduction of $400 for the Porto Rico Station. Tbe Guam Station 
receives $3,000 additional for entomological work in combating the 
coconut scale, and the deficiency act extends a previous appropriation 
of $8,000 for this campaign until June 30, 1926. 

The new appropriations for the Bureau of Animal Industry ag- 
gregate $8,385,156, and these are as usual supplemented by the 
$8,000,000 permanent appropriation for meat inspection. The in- 
crease of $200,994 in the funds for tuberculosis eradication, already 
referred to, is a result of large appropriations which are being made 
under a cooperative understanding by the States, aggregating in 1924 
$6,112,500. It is of interest to note that in that year 5,312,304 cattle 
were tested, of which 171,559 were reactors, and that the number of 
accredited cattle has now reached 920,370. 

The fund for the eradication of the cattle tick is reduced by $17,- 
628, that for hog cholera Eradication by $17,050, and that for in- 
spection and quarantine work by $35,960. Steady progress is re- 
ported in the tick campaign, the State of Georgia having been 
released from quarantine late in 1924 and leaving for the entire 
region imder quarantine only* 275 of the 975 counties originally in- 
fested. The reduction in the quarantine funds consists largely in the 
elimination of $30,000, reappropriated last year after a lapse of sev- 
eral years, for the purchase and distribution of blackleg vaccine, 
very few demands having been received for this material. 

Provision is made in the deficiency act for expending not to 
exceed $75,000 of the $8,600,000 granted December 5, 1924, for the 
eradication of foot-and-mouth disease in special studies of this dis- 
ease with a view to discovering new methods of prevention and sup- 
pression. This appropriation is available until June 30, 1926. 

For animal husbandry work an increase of $22,225 is granted, to 
be used for rehabilitating the Fort Keogh Remount Station, at Miles 
City, Mont. This reservation, containing approximately 60,000 
acres, waE transferred by Congress to the Department in an act 
approved April 15, 1924, and is expected to be developed as a range 
experiment station under the supervision of the bureau. 

The new Bureau of Dairying receives $496,640, a net increase of 
$4,969. Its ad^ivities are not subdivided in the law but are organized 
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into over 25 projects, of which, the largest continues to be the super- 
vision and maintenance of the experiment farm &t Beltsville, Aid., 
for which $79,008 is allocated. Other important projects provided 
for are $29,819 for studies of the nutrition of dairy cows, $22,596 
for dairy sanitation research, and $22,506 for studies of dairy 
catjj^e breeding. Authority is also conveyed in the deficiency a^ 
to purchase a tract of about 129 acres of leased land adjoining the 
Beltsville farm, utilizing not to exceed $13,100 of the fimds available 
for the fiscal year 1925. 

There are increases of $110,219 and decreases of $66,801 for the 
Bureau of Plant; Industry. Its new total is $3,881,073 or, including 
two deficiency items subsequently allowed, $3,922,073. A reduction 
of $36,315 in the funds for barberry eradication is offset by allot- 
ments of $16,975 for breeding rust-resistant wheats and $19,340 for 
general cereal investigations. Increased attention is to be given to 
work with sugar plants, $5,000 additional being allotted to develop 
blight-resistant strains of»sugar beets and $31,000 in the deficiency 
appropriation for similar work with sugar cane. Of the latter 
allotment not to exceed $8,000 may be used for the construction of a 
greenhouse at the Arlington Experiment Farm and not to exceed 
$16,000 for land and buildings at Canal Point, Fla. 

The allotment for pomological investigations is increased by 
$12,500, of which $5,000 is for study of apple handling problems in 
Virginia and the remainder for studies of fruit growing and 
handling in California. In the latter work it is expected to estab- 
lish a small field station in the Santa Clara Valley and to give 
special attention to the handling of apricots. 

An increase of $5,000 in the aliotmwat for studies of plants yield- 
ing drugs, spices, and related products is provided for plant physi- 
ological investigations and the study of plant geography in its rela- 
tions to plant industry. There is also an increase of $2,965 for addi- 
tional testing of imported red clover seed. 

The pathological work of the bureau on forest diseases receives 
increases of $15,000 for the white pine blister rust campaign, $2,095 
for pathological studies at forest experiment stations, and $9,905 for 
a chestnut bli^t survey. For the blister rust work a total of 
$348,280 is provided, and it is expected (liat this will be supple- 
meDted by large appropriations from at least. 10 States and other co- 
operatcnrs, these sources supplying $208,078.85 for the fiscal year 
1924. The (hestnut blight disease hws now destroyed pradieally ^ 
stands of chestnut north of the Potomac Biver, and the stodtes 
projected are primarily to utilize as profitably os poerilfie tile 
acreage remainu^ in the States to the sentiiwaad. < 

The Forest Service reoeiTes $8,193,915, together with 
Icr the acquisition of additimml lan^ at ^ headwottoa of said’ 
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gable streams, $660,000 for cooperative forest fire prevention and 
suppression, $50,000 for assistance to farm owners in forest prob- 
lems, and a like amount for the cooperative distribution of forest 
plant stock. The last two items appear for the first time and are 
to carry out the provisions of the reforestation act of June 7, 1924. 
There is also made available $4,000,000, a decrease of $2,00^000, 
for the construction of forest roads and trails under the Federal 
highway act. These various appropriations, coupled with $4,760,- 
750 from the permanent appropriations, make a total of $18,724,665 
for forestry work. The expenditures will as usual be offset to a 
considerable degree by the receipts from the national forests, which 
in 1924 amounted to $5,251,903. 

The principal single item to be increased is that for the acquisi- 
tion of forest lands, for which $181,460 additional is provided. 
The funds for fire protection are augmented by $80,000, of which 
$50,000 is allotted for cooperation with the War Department in 
airplane control. 

The Bureau of Entomology receives much the largest increase 
of any bureau, its total rising from $2,153,638 to $2,554,743. The 
increase is divided among 10 projects, of which the principal items 
have already been mentioned. The smaller increases include $20,000 
for combating the blueberry maggot and peach insects, $11,410 for 
the western bark beetle, $7,500 each for the cotton hopper and the 
Arizona cotton weevil, $5,000 each for the alfalfa weevil and a 
group of berry insects, and $2,615 for research on methods for 
preventing the spread of the Mexican bean beetle. 

The appropriations imder the Bureau of Biological Survey aggre- 
gate $1,372,768, but $400,000- of this is to be used for the acquisi- 
tion of land for an Upper Mississippi River Wild Life and Fish 
Refuge provided by an act of Congress approved June 7, 1924. 
Authority is also given the Department to enter into contracts for 
additi<mal land under this project with a contemplated ultimate 
expenditure of $1,500,000. The net increase for the bureau for 
other purposes is $13,228, mainly for administrative duties. 

For ttm Bureaus of Chemistry, Soils, and Home Economics net 
increases are provided of $5,998, $12,260, and $10,220, making their 
respective totals $1,502,188, $408,860, and $117,1^. The inoreases 
for the Bureau of Chemistry are in connection with the enforcement 
of the food and drugs act and the naval stores act. For the 
Bureau of Soils $14,000 additional is granted to permit of certain 
salary readjustmepts in ccpmection with the soil surveys. The in- 
crease £ar the Bureau of Home Economics is to be devoid to an 
expansion of the studies of the home preservation ol food, with 
spedal reformioe to botulinus poisoning, the development of its 



308 


BXPBBIMSKX 8TATI0K liBOORD 


[Val.S2 


new division of clothing and textiles, and additional cost of living 
surveys as a basis for work on household budgets and accounts. 

For the first time in many years, the appropriations for the 
Bureau of Agricultural Economics show a small net reduction, its 
total falling from $4,758,742 to $4,738,056. This is partly because 
of decreases of $15,174 in the fund for studies of farm manage- 
ment and practice and $5,885 in the allotment for the market in- 
spection of perishable foods.. A partial offset appears in increases 
of $10,000 for the market news -service on livestock and of .$8,000 
for additional expenses under the U. S. warehouse act. 

Other branches of the Department ’.s work for which the total 
appropriations ai-e curtailed include the Library, reduced from 
$70,960 to $68,180, and the Bureau of Public Boads from $492,195 
to $484,964. The funds for the last named bureau are decreased 
by $4,500 for road management surveys and $5,749 for road building 
and maintenance studies, but there is an increase of $10,000 in the 
allotment of $207,170 for rural engineering investigations to permit 
of studies of machinery suitable for distributing concentrated fer- 
tilizer materials. There is also a net decrease of $83,804 in the 
appropriation of $756,110 for the Federal Horticultural Board, 
largely because of the reduced allotment for combating. the pink 
bollworm of cotton already referred to. The Insecticide and 
Fungicide Board receives $200,976, an increase of $20,000 for addi- 
tional expenses under the insecticide act; the Packers and Stock- 
yards Administration $480,000, an increase of $4,320; and for the 
seed grain loan collections there is allotted $24,000, an increase of 
$4,685. The appropriation for the Grain Futures Administration 
of $111,530 is continued unchanged, and the total for the Division 
of Accounts and Disbursements is increased from $74,440 to $78,460. 

Most of the changes in allotments, it will be observed, are rela- 
tively small. When due allowance is made for the various compli- 
cating factors, the new act is largely a routine measure, differing 
\very little for most items from those which have preceded it in the 
past three or four years. It contains practically no general legis- 
lation, and while there are numerous exceptions the bulk of the 
allolanents correspond closely to the budget e^imates and the present 
impropriations.' Such increases as have been allowed quite com- 
monly provide for an enlargement of the control work for m^cific 
peirtn and diseases or the more complete enforcement of regulidcry 
measures. The new research projects authorized are very few in 
ntimber, but those already in progress are continued, as a rule, with- 
ent material alteration. In a .general way^ there is little char^ in 
tihe conditions which have characterized tite I>ep8rtment’s work ha 
xikseiat years, ^d no radical modification in its policies and prograiha 
as a result of this legislation is to be antidipated. 
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Ohemistry In industry, edited by H. E. Hows (New York: ChenUcal h^ounda- 
iion, Inc., 192^, pp, Xll-\-S72, pis, S5, figs. 4 ), — As stated in the editor’s fore* 
word, this volume constitutes symposium, to which 21 specialists in as 
many different industries have contributed chapters dealing with what chem* 
istry has accomplished in their field of work and noting several unsolved 
problems to indicate a few of the many opportunities that await the re* 
sourceful, well-grounded chemist.” Among the subjects included are Alcohol 
and Some Other Solvents, by D. B. Keyes; Coal, Coke, and Their Products, 
by F. W. Sperr, jr. ; Cotton and Cotton Products, by T. C. Law ; Chemistry in 
the Fertilizer Industry, by R. B. Deemer; The Making of Leather, by J. A. 
Wilson; Chemistry of Packinghouse Processes, by W. D. Richardson; Chem- 
istry in the Pulp and Paper Industry, by M. A. Krimmel; Perfumes and 
Flavors, by 8. Isermaim; and Chemistry in the Textile Industry, by L. A. 
Olney. 

The plant alkaloids, T. A. Henbt (London: J, d A, Churchill, 1924, 2, ed„ 
pp, VI 1 1^452, pis, 8 ), — In this revision of the volume previously noted (B, S. 
R., 29, p. 503), considerable attention has been given to the relationship be- 
tween chemical constitution and pharmacological action among the alkaloids. 

The deterioration of soap-nicotine preparations, C. C. McDonnell and 
E. J. Nsaix>n (Indus, and Engin, Chcrn,, 16 (1924) f No,. 8, pp. 819-821, fig. 1 ), — 
To determine the cause of loss of nicotine from nicotine-soap preparations 
used as Insecticides, a number of nicotine soaps were prepared, packed in 
various types of containers, and analyzed annually for four years. The soaps 
were all prepared from menhaden oil with the same amount of nicotine, and 
included a neutral soap prepared with sodium hydroxide, a sodium hydroxide 
soap containing free alkali, and a soft soap prepared with potassium hydroxide. 
Samples of the two hard soaps were packed in wax paper, others sealed in 
mason jars, and others in tin caim fitted with pressed tin covers. The soft 
soap was padked in mason Jars and tin cana 

When examined after a year, it was found that the nicotine in the two 
hard soi^ had decreased to less than half the original amount. The change 
in the wraig^ed cakes was less than in those in Mason jars and in tin cans 
In the soft soap no loss of nicotine occurred after two years’ and very little 
after three years’ storage. The samples in which a loss of nicotine had 
occurred were found to contain a black resinous material insoluble in water 
and ether’. None of this material was present in the samples in whidh no 
lose of nicotine had takmi place. 

To determine whether the loss of nicotine in the hard soaps was due to 
heat applied in making the soap, the alkali used, or the physical condition 
of the soap, a semiooUd sodium soap was prepared by the col^ process and 
some of this was diluted to the same consistency as the soft potassium soap. 
Both wm?e analysed at ike end of one and four years and •were fotmd to 
retain their ortgtnal nicotine content. 


m 
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These results indicate that soap-nlcotiue preparations should be in the form 
of soft soap in order to preserve the original nicotine content. 

A new micromelttng point apparatus, J. F. Clevekoeb (Indutt, and Snffin, 
*Chem„ 16 {1924), No, 8, pp. 854, S55, figs, 5).— A new micromelting point 
apparatus, devised at the Bureau of Chemistry, U. S. B. A., for work on the 
microsublimation of plant products, is described and illustrated. 

The apparatus Is made of brass in two separable parts, the heating unit 
and the object^ unit. The former consists essentially of two electric heaters 
controlled by a three-heat switch. Between the heaters is a heat conductor 
projecting from one side and flfting, into a slot in the object unit when the 
apparatus is in operation. The under part of the object unit contains an air 
chamber to reduce heat conduction and prevent damage to the stage of the 
microscope. The apparatus is said to be capable of determining melting point 
temperatures up to 400° C. 

Platinized alundum cathodes in electroanalysis, W. G. France and T. 8. 
Eckert {Indus, and Engin, Chem,, 16 {1924) ^ 8, pp. 802, 803), — ^An investi- 

gation of the possibility of using platinized alundum as material for cathodes 
is reported with the conclusion that it is unsuitable for such use on account 
of the following facts: High currents can not be used, it is impossible to 
obtain constancy of weight, it is necessary to use glass-stoppered bottles for 
weighing on account of rapid adsorption of water vapor from the air, a long 
time is required for washing and drying, and the platinized surface brings 
about rapid oxidation of the deposited metal. 

TarUdimetric estimation of precipitates, P. L. Hibbard {Indus, and 
Engin, Chem,, 16 {1924) » 8, pp, 804, 805, figs, 2). — ^A simpl# turbjidimeter, 

which is said to give results comparable in accuracy to the ordinary colori- 
meter, is described and illustrated, with directions for preparing the precipi- 
tates for the turbidimetric determinations of calcium, magnesium, and sulfate. 
The necessity is emphasized of producing precipitates of uniform physical 
character for turbidimetric analysis. 

A comparison of several qualitative tests for soil acidity, H. J. Harper 
and H. G. M. Jacobson {Soil 8oi., 18 {1924), No, 2, pp. 75-85 ), — ^A comparative 
study is reported from the Iowa Experiment Station of several qualitative 
tests for soil acidity as applied to 51 soils from Wisconsin, Missouri, Illinois, 
and Iowa. The tests included ** Soiltex ” as recommended by Spurway (E. 8. 
R., 61, p. 15), the Truog test (E. 8. R., 43, p. 622), the Comber test (E. 8. R., 
46, p. 615) and a later modification using potassium salicylate in {dace of 
potassium thiocyanate (B. 8. R., 49, p. 407), ** Richorpoor (another modifica- 
tion of the Comber test), and the Iowa test as developed by P. Emerson,* The 
last-named test Is also a modification of the Comber test and includes use 
of a saturated solution of neutral ammonium molybdate in ether when moist 
soils are to be tested. The LaMotte indicator field set, recommended by 
Wherry (H. 8. R., 44, p. 418), was also tested but found unsatisfactory on 
account of the time required to secure clear soil extracts. The pH values 
of all the soils were detemined electrometrically on suspensions prepared 
by shaking 50 gm. of the soil and 1(K) cc. of distilled water in an Sbrlenmeyer 
flask for 20 minutes. The Truog method of expressing acidity was used in 
the tabulated results. 

Where dear solutions could be ditained, the results obtained with Soiltex 
agreed fairly wdl with the H-ion concmitratioau With peat and heavy day 
extracts could not always be secured which ware dear enough fast omsh 
parlaon with the Soiltex reaction chart The results obtained with the Tmeg 

I I I 

* Joer. Amsr. Soe. Agron., 15 (1928), Now 12, pp. 495-489. 
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test did not^agtee as well with the H-ion concentration as those obtained with 
8oilte3c on account of tiiie fact that the Truog test is a measure of total acidity 
rather than H-ion concentration. The Truog test requires moi^ equipment and 
more time than the other tests, but is Considered more accurate. The Comber* 
thiocyanate test and its modifications as at present applied are thought to be 
open to criticism on account of the fact that the same amount of material is 
not always measured. 

The last four tests measure replaceable iron rather than dbll .acidity. In 
loams, silt loams, and the heavier soils, the results obtained compared favor- 
ably with the H-ion concentration, but in^ndy soils the results were too low. 
The potassium salicylate modification required more time than the other tests 
measuring replaceable iron. 

In a second series of tests in which the same samples were tested dry and 
with varying amounts of moisture, satisfactory agreement was secured with 
Soiltex, the Truog test, and the Comber potassium salicylate test. With soils 
containing less than 20 per cent of moisture, the Iowa test gave accurate 
results, but the Richorpoor test was unsatisfactory except on dry soils. 

A study was finally made of the colors produced by extracting a given soil 
with different organic solvents containing 1 i)er cent of potassium thiocyanate. 
Different colors were obtained with the different solvents, and more iron was 
dissolved by some than others. Ethyl acetate replaced the largest amount, 
acetone next, and methyl and ethyl alcohol much less. Acetone is considered 
to be the best solvent as it does not dissolve iron from neutral and basic soiLs, 
is less affected by moist soils, and forms a more stable solution with potassium 
thiocyanate. 9 

The rapid determination of available phosphate In soil by the coernloo- 
molybdate reaction of Denig^s, W. R. G. Atkivib (Jour, Agr, 8oi. [England], 
H (1924) t No. 2, p. 192-197 ). — The author has applied the Denlgfe cerulean 
molybdate method (E. S. R., 47. p. 714) to the determination of the amount 
of phosphate yielded by soil at its own pH value. 

For the determination, 10 gm. of air-dried soil passed through a 100-mesh 
sieve is shaken for 3 or 4 hours with 60 cc. of conductivity water and about 
10 cc. of the resulting liquid Is centrifuged until clear. Of this, 5 cc. is made 
up to 100 cc. and mixed in a stoppered cylinder with 2 cc. of reagent A, fol- 
lowed by 6 drops of reagent B. Reagent A consists of a mixture of 100 cc. 
of 10 per cent ammonium molybdate with 300 cc. of 50 per cent (by volume) 
sulfuric acid. Reagent B is a stannous chloride solution prepared by warm- 
ing 0.1 gm. of tin with 1 drop of 4 per cent copper sulfate solution and 2 cc, 
of pure hydrochloric acid, and making the mixture up to 10 cc. Reagent A 
must be stored In the dark and reagent B prepared fresh each day. The color 
is compared with a standard phosphate solution equivalent to 0.05 mg. of P»Os 
per liter by pouring both solutions into 100<c. Hehner cylinders and aUowing 
the liquid In one to run out until the colors match. 

Two possible sources of error are pointed out, with means for avoiding them. 
Reagent A sometimes develops a faim blue color when exposed to light This is 
allowed for by blank estimations with distilled water. Some soils give slightly 
colored extracts which Impart a greenish hue to the blue liquid. Diificulty 
in matching color In such eases is obviated by adding a few drops of a dilute 
solution of Bismarck brown to the standard. 

l>ata obtained by the method as described are presented on the content of 
wator-soiuble ifiiosphorus calculated as parts per million of Pads oa alr-drled 
soil, 1: 5 extract, after extraction of the soil for from 3 to ^ hours and for 
several days^ rei^eetively. The pH values of the soil extracts are also given. 
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The P«Oi values were for' the most part andier 2 parte per milltcai mileea Uie 
soil was enriched artificially. No correlation was indicated between the 
amount of water-soluble phosphorus and the soil reaction. Extraction for 2 
'or 4 hours gave values as high as extraction for from 4 to 7 days with ordinary 
soils of low phosphate content, bnt with richer soils there was evidence of a 
reversion to an insoluble form during prolonged extraction. 

The Denigi^s method is recommended as being much more rapid than the 
Official method^ of precipitation with ammonium molybdate and as being 
suitable to extremely dilute solutions. 

Tables for converting crade protein andi ash content to a nniforat mi^s- 
tnre base, J. H. Shollenbebgeb andl>. A. Coleman (U. 8, Dept. Agr.^ Miac, Giro* 
28 (1924) t pp* SO). — ^Thls circular coutalus tables for converting crude pro- 
tein and ash values obtained in analyses of wheat and flour of a moisture 
content varying from 0 to 16.9 per cent to a uniform basis of 18.6 per cent. 
Tills value was selected because it corresponds closely to the normal amount 
of moisture in wheat and flour from many sections of the country and because 
it is the maximum percentage of moisture allowed in flour under the Federal 
food and drugs act. 

A table is also given of the percentages of crude protein In wheat and flour 
computed from the percentages of total nitrogen found, using the conversion 
factor 6.7. 

The Van Slyke method for the determination of amino-acId nitrogen 
as applied to the study of bacterial cultures, R. W. Lamson (Jour. Bact., 9 
(1924), No. S, pp. S07S1S). — ^The Van Slyke micro method of determining 
amino nitrogen has been applied to bacterial culture media, ai^ the results 
have been subjected to statistical analysis. The data obtained indicate that 
the method is very unsuitable to such media. Similar conclusions reached 
by other Investigators are cited in confirmation of this conclusion. 

The detection and determination of small quantities of pymvic acid 
[trans. title], L. J. Simon and L. Piaitx (Bui. 8oc. Ghim. Biol,, 6 (1924), No. 
S, pp. ^77-^87). — Several methods of determining pyruvic acid have been 
studied, and of these two are recommended as giving satisfactory results — a 
colorimetric method using sodium nltroprusslde, ammonium hydroxide, and 
acetic acid, and a volumetric method depending upon the acid reaction of the 
hydrazone formed from pyruvic add and phenylhydrazine hydrochloride or 
preferably p-bromopbenylhydrazlne hydrochloride. The colorimetric method 
is said to be the more rapid of the two and the pheuylhydraadne the more 
accurate. 

The first method, when used simply to detect the presence of pyruvic add, 
consists in mixing 1 cc. of the solution to be tested, 0.5 cc. of a 40 x^er cent 
solution of acetic add, 8 cc. of a freshly prepared solution of sodium nitro* 
pmsside, and 1.6 cc. of a 1 ; 1 solution of ammonium hydroxide. If the solu- 
tion contains l.per cent of pyruvic add, a blue color is said to appear in 2 
minutes and if 2 per cent in 10 minutes. If no color appears, the test is re- 
peated, using 1 cc. of nitroprusdde. In adapting the test to quantltatiTe use, 
the length of time before the color appears is used as a rough means of select* 
Ing the appropriate standard for comparison in a Duboscq colorimeter. In 
the xfiieuylliydrazine test, the crystallised hydraaone is titrated with a teewn 
volume of a standard solution of sodium hydroxide, with phenolplithalela as 
indicator. 

Urn connection with the study, attention is called to the instaldlltu)^ alka*^ 
line pyruvates in solutton and the stability of the free add undmr same 
(wndtlons, and the dtfficdty of separating pyru^ add from ladle asid W 
ether extraction. 
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CTotor reaetloiui of fat-soluble factors [traDS. [N.] Bssbsonoff 

{Cwnpt. Keml. Aoaef. Hci. [Paris], m (1924), No. 12, pp. The 

author's color test for vitana^n 0 (B. S. R.» 51, p. 714) is considered to be 
ai^licable as well to the detection of Uie growth-promoting vitamint A and 
the antirachitic vitamin. 

The test as applied to cod liver oil consists in diluting the oil with 2 parts 
of benzene, adding 12 drops of the reagent, and shaking. With perfectly 
fresh cod liver oil the water layer on separating is said to be intensely blue 
and the oil layer colorless, while with old oil the water layer is colorless or 
slightly gray and the oil layer orange. The orange color is considered to be 
due to the antirachitic vitamin and the blue, which is very fleeting, to vita- 
min A. On heating the material, the orange color is intensified and the blue 
disappears. Dried egg yolk extracted with benzene is said to give a pro- 
nounced yellow or orange color, and fresh butter a blue test with practically 
no yellow even on heating. Olive oil, peanut oil, and iard are said to give 
no color reaction, with the exception of a slight blue color disappearing rap- 
idly In unheated olive oil. 

The influence of certain factors on the hydrogen ion concentration of 
milk. — ^n. Temperature changes, K. Duncombe (Jour, Dairy 8ci., 7 (792^), 
No. 5, pp. 2^5-248). — In connec-tSon with the study reported on page 376, 
milk from the same cows was used to determine the effect of temperature on 
(he H-lon concentratlou and total acidity of the milk. The H-ion concentration 
was determined electroiuetricnlly, and the acidity first by titrating with n/10 
NaOIl, using phenol phtfaaleln as Indicator, and later by the method of Van 
Slyke and Bosworth (E. S. R., 32, p. 606). 

Increase in temi)erature caused an increase in both total acidity and H-ion 
concentration whether samples previously neutralized or fresh were used for 
the determinations. 

The relation of natural acidity in milk to composition and physical 
properties, F, E. Rice and A. L, Mabkijjy (Jour. Dairy Soi., 7 (1924), No. 5, 
pp. 4^8-483). — In this extensive investigation acidity was determined by 
titrating 20 cc. of undiluted milk with rr/lO NaOH, using as indicator 1 ce. 
of neutralized pbenolphthalein (5 gm. in 1 liter of 50 per cent alcohol), and 
calculating the results In terms of percentage of lactic acid. Samples of milk 
from a large number of cows were titrated, and those covering the widest 
range of values were analyzed for various constituents with the following 
ri^sults ; 

With decreasing acidity there was a general but irregular decrease in spe- 
cific gravity, total solids, solids-not-fat, lactose, protein, and casein, a more 
regular decrease in PaO*, and no consistent change.s in albumin, citric acid, 
asb, alkalinity of ash, and CaO. 

There appeared to be no distinct relation between the acidity of the milk 
and its content of OOt, samples of low acidity even containing more COs than 
those of high acidity. Under average conditions the acidity due to OOt was 
found to amount to from 0.01 to 0.02 per cent of the total acidity calcnlated 
as lactle acid. Similarly, the acidity due to acid citrates is calculated as 0.01 
per cent, to casein from 0.05 to 0.08 per cent, and to albumin less than 0.01 
per cent of the total acidity. The difference between the total acidity and the 
sum of these factors is attributed to phosphates. Determinations of the total 
acidity and of the PiOi content of the original milk and the serum obtained by 
filtration through a Pasteur-€hamberiand filter showed this to H tkue, since 
practically the entire differences in the acidity of the different samples were 
in the serum. 



314 


BXPBBIMENT STATION BB€X>ED 


(Vol. 52 


Determinations of the H4on concentration of untreated milk of vairing 
acidity and of the same samples after the addition of 8 cc. of n/10 HCl and 
NaOH, respectively, to 92 cc. of milk showed that with increase in acidity, as 
determined by titration, there was an increase in the H-ion concentration. 
The pH values of high acid milks were changed much less than of low acid 
milk, an argument against the use of H-ion concentration determinations as 
a means of determining the degree of souring. 

Dilution was found to reduce the acidity of the milk and to have a more 
marked effect upon samples of high than of low acidity. Kvldence was ob- 
tained that this was due to both phosphates and caseinates. Samples of 
widely varying natural acidity were remarkably constant in osmotic* pressure 
and freezing point This is shown to be due to the balance between chlorides 
and lactose, the former being high in low acid milk in which the lactose was 
low. The conductivity ran parallel with the chlorine content. No relation 
was found to exist between the acidity and the coagulability with rennet 
and with alcohol. The aldehyde reductase reaction was somewhat moi*e rapid 
in low acid than in high acid milk. 

Determination of adulterants in butter fat, G. Spitzer and W. F. Epple 
{Indus, and Engin. Chem.y 16 {1924), No. 8, pp. 828-8S1, fig. 1). — In this con- 
tribution from the Ind ana Experiment Station a method for determining the 
adulteration of butterfat from the relation of the Reichert-Meissl and saponi- 
fication numbers is inroposed and discussed. 

It is pointed out that, with the introduction of the processes of hydro- 
genation, the iodine number and refractive Index are no longer of importance 
in determining adulteration, but that the Reichert-Meissl, saponification, and 
Polenske values are unchanged by hydrogenation. Assuming as constants 
representing average values for Itelchert-Meissl and saponification numbers 
28.5 and 228.5, respectively, for butterfat, 1.50 and 106 for oleo oils, and 7 
and 259 for coconut oil, the authors have constructed a graph consisting of 
an equilateral triangle, the sides of which represent the three groups of fats. 
The base of the triangle is divided into 63 spaces representing saponification 
numbers from 196 to 259, and the right side of the triangle into 54 spaces 
each representing a lielchert-MelssI number of 0.5. On connecting the points 
representing tUlS Reichert-Meissl and saponification numbers of the three 
groups of fats as noted above and drawing parallel lines through each division 
on both scales, the graph is completed. As thus drawn the right side of the 
triangle represents the oleo oil group, the left side butterfat, and the base 
the coconut oil group. After each side is divided into 20 equal spaces, each 
space corresponds to 5 per cent of the respective fats. 

Analyses of mixtures of fats of known composition and comparison with 
the results obtained on the graph are reported, and indicate a percentage 
error of from 5 to 10 per cent 

[Aniline dye |or coloring glymolj (Michigan 8ta. Rpt. 192$, pp. 172, 17$).^ 
In experiments conducted by P. 8. Lucas an oil^luble aniline dye, Newport 
Oil Red 3 B8, has been found to give much more satisfactory results for 
coloring glymol than those obtained ^vith alkanet root. Among the advantages 
chiimed fbr this dye and a similar one, Newport Oil Red No. 13044, are that 
it is 500 per cent cheaper than alkanet root, is dissolved much more quiekly, 
is not decolorized on exposure to air, and has no greater tendency to mix 
with the butterfat than the alkanet colored oil. 

RiPOeteiied condensed milk.— * 11 , A comparative idndy of methods 
determhaiiig total solids, R. 0. Fishks and F« E. Bicx (Jour. JUairg 
7 (1924)p No. 5, pp. In this continuation of the studies pi!evlmi«i|y 
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noted (£2. S. R., 51, p. 280), 20 samples of milk were analysed for total aolids 
by tbe Official method, the Mojonnier method, and a modified test as follows : 
From 0.25 to 0.35 gm. of the thoroughly mixed sample was weighed into a 
tared aluminum dish, m xcMl with 2 cc. of hot distilled water, and evaporated 
on an electric hot plate at 180® C. until the first traces of brown ai)peared 
and then in an oren at tbe temperature of l>oiling water to a constant weight. 

Taking the Official method as the standard, the average variation in per- 
centage of solids was 0.47 for Uie modified and 0.57 for the Mojonnier method. 
The time required for the modified method was from S to 3^/^ hours as com- 
pared with from 5 to 6 hours for the Official method. The modified method 
is considered to be as reliable as the Mojonnier and is recommended on ac- 
count of its simplicity and rapidity. 

Surface tension of sugar factory products, K. H. Lindfobs {Indus, and 
Engin, €hem., 16 (1924)^ No. 8, pp. 81SS16 ), — ^Attention is called to the value 
of surface tension determinations in the control of sugar factory operations 
and in refinery processes. Data are reported illustrating the poss bilities in 
this determination, with a few directions and precautions that must be taken 
in conducting the determination on sugar products. 

The fermentation industries, li. b^'BNESS {London: Ernest Bonn, Ltd,, 
1924, PP- ^9 ), — Included in this nontechnical discussion of fermentation in- 
dustries are brief descriptions of tbe fermentation processes involved in tbe 
manufacture of beer, malt, alcoholic beverages, industrial alcohol, vinegar 
and lactl<f acid, glycerol from sugar, and acetone from starch. 

METEOBOLOGY 

Why the weather? C. F. Bbooks kt al. {New York: Earcourt, Brace d Co,, 
1924, PP- JiVl^SlO, pis, [25], figs, 13].— This book is the outgrowth of notes 
on various kinds of weather phenomena, prepared for classes in meteorology 
and for the information of the general public. Though popular in form, care 
has been taken to insure accuracy. The information is grouped by seasons 
and a complete index is provided. 

Monthly Weather Review, [July-August, 1024] {U, 8, Mo, Weather 
Hee., 52 U!>w, 7, pp. S37-S79, pis. 11, figs. 25; 8, pp. 381-419, pis. 15, 

figs, 13 ). — In addition to detailed summaries of meteorological and clima- 
tological data and weather conditions for July and August, 1924, seismological 
data for June, and notes, abstracts, and reviews, these numbers contain the 
following contributions : 

No, 7 , — ^The Distribution of Thunderstorms in the United States (illus.), by 
W. H. Alexander; Thunderstorms in Ohio during 1917 (Ulus.), by W. H. 
Alexander, 0. F. Brooks, and G. H. Burnham; Severe Hailstorm at Rapid 
City, S. Dak., and Vicinity, July 18, 1924 (illus.), by H. N. Johnson; The 
Coefficient of Persistence, by T. A. Blair; Meteorology at the Toronto ^eet> 
ing of the British Association for the Advancement of Science, August, 1924; 
and The Section on Meteorology of the International Geodetic and Geophysical 
Union, by B, M. Varney. 

No, 8.— ^Substitution of Fruit Temperatures for Air Temperatures ta Regu- 
lating Orchard Heating for Oranges (illus.) • by F. D. Young (see p. 817) ; Os- 
cillations of the Atmospheric Circulation over the North Atlantic Ocean in 
the 25-Vear Period, 1881^1905 (iUus.), by A. Defant, trans. by W. Reed, 
eba. by R, H. Varney ; Tornado Near Fitchburg, Mass., July 17, 1024 (iUus.), 
by 0. F. Brooks ; The Great Hailstarm in Southeastern New Hampshire and 
Northeastern Massachusetts, July 17, 1924 (Ulus.), by B. M. Varney; Wind- 
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atorms in Wisconsin, August 7, 1924, by W. P. Stewart; and A Further Note 
on the Lorain, Ohio, Tornado of June 28 (illua), by B. M. Varney. 

Attention is called to the fact that at the close of the year ended June 90, 
1924, it was decided to discontinue the publication of seismological reports 
in the Mtmthly Weather Review, 

Climatological dAta for the United States by seetionsy [Jnly-Angnst, 
10B4] iu, a. Dept, Agi\, Weather Bur. Climat, Data, 11 (1924), Nos. 7, pp. 
1191], pis. 4, figs. 2; 8, pp. [187], pis. 4, fig. 1). — ^These numbers contain brief 
summaries and detailed tabular statements of climatological data for each State 
for July and August, 1924. 

Meteorological tables, D. A. Sesscxt and B. B. Whittube {Midh. State Bd. 
Aar,. Ann. Hpt. 8ec„ 62 (1923), pp. 131-144) • — ^Dally and monthly summaries 
of temperature (maximum, minimum, and mean), precipitation, cloudiness, 
and sunshine, and monthly summaries of pressure (maximum, minimum, and 
mean), wind movement, and miscellaneous phenomena (frost, hail, thunder- 
storms, fog, auroras, and halos) at Lansing, Mich., are given for the year ended 
June SO, 1923. 

Our climate, J. H. Spbncer (Baltimore: Md. State Weather Serv., 1924^ 
2, ed,, mil., pp. 47, figs. 26). — ^This is a second and enlarged edition of a com- 
pendium of information regarding the climate between the Rocky Mountains 
and the Atlantic coast, with special reference to Maryland and Delaware, issued 
by the Maryland State Weather Service in cooperation with the U. S. Weather 
Bureau. • 

The outstanding climatic features of the two States are stated to be mild 
winters, warm summers tempered by cool sxiells, and pleasapt springs and 
autumns. The average annual precipitation is 41.61 in. in Maryland and 43.25 
in. in Delaware. The average annual snowfall for tlie region Is about 27.5 in., 
which does not, as a rule, remain long on the ground. The number of days 
with some sunshine exceeds 300 annually. The frost-free period averages about 
185 days. Prolonged droughts are rare. 

A climatological history of Ohio, W. H. Alexander (Ohio State Univ. 
Bngin. Barpt. Sta. Bui. 26 (1923), pp. 743, figs. 136). — ^This volume, published 
as a bulletin of the Engineering Experiment Station of Ohio State University 
as the first of a series bearing on the water resources of the State, is a com- 
pendium of historical, biographical, and statistical information regarding Ohio 
weather from the earliest settlement of the State to the present time. 

Part 1 contains a few very general observations of an introductory nature 
on the meteorological field in general, on the relation between meteorology and 
climatology, on the distinction between weather and climate, on the various 
efforts, ofiicial and otherwise, made to extend our knowledge of the atmosphere 
and to reduce that knowledge to a science of practical value, and briefly on the 
topography of the State. Part 2 is purely climatological [and portrays] by 
means of descriptive text, maps, charts, graphs, etc., the chief climatic fea- 
tures, as cleany revealed in the great mass of meteorological data now avail- 
able. . . . Part 3 is almost wholly statistical . . . presenting the data by coun- 
ties. alphabetically arranged.” 

Blocliinatic observations in the l^ptlan desert hi March, 0. B, 

WiLLiAKS (Egypt Min. Agr., Tech, and Sci. Serv. Bid. 37 (1924), pp. [il+ifi, 
pis. 10). — Observatioiis for about a week in continuation of those of Atii^s^ 
1922, previously noted (E. H. R., 49, p. 208) and in the same ifiaee in the Walh 
Dl|^ near Cairo, where no measurable rain had fallen since December, 
showed Uiat ^'although the same temperatures and the same hnlstdiiM 
occurred both in August and March, the same eomblnaaon of 
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humiility never occurred in both months. Bvaporation was nearly twice as 
great on the plateau as in the wadi.*’ 

In observations on the daily range of temperature in the sand, ** the maxi- 
mum surface temperature recorded was 43.6** C. and the minimum 6.5**. The 
variations decreased with depth and almost disappeared at a depth of 30 cuu'* 
Observations on temperatuse, vapor pressure, and relative humidity at differ- 
ent depths in caves indicated that the relative humidity inside a deep cave 
varies with the changes in vapor pressure outside and not with the changes 
<»f relative humidity outside. As a result the relatively dry and wet seasons 
do not in the present case coincide inside and out but alternate, as outside the 
winter, although damper, has a lower vapor pressure than the summer.*' 

Rain making, W. J. Humphreys in Brit Assoc, Adv, 8ci, Rpt^ 

im4)f P- S68; U. 8. Mo. WeatJter Rev., 6» (19U), No. 7, p. 351).-- This is 
the author's abstract of a paper presented before the recent meeting of the 
British Association for the Advancement of Science in which “several of 
the more i)ersl8tently urged schemes for producing rain are considered in 
respect to the underlying principles involved, and measured quantitatively to 
determine the question of their practical use. These schemes include, especially, 
the production of loud noises, the use of chemicals, mechanical or forced convec- 
tion, fog-collecting screens, dusting the sky, spraying liquid air onto clouds, 
and sprinkling clouds with electrltled sand. None of these rain making methods 
is practicable in the commercial sense of the term, but each, when treated 
quantitatively, is full of meteorological interest." 

Substitution of fruit temperatures for air temperatures in regulating 
orchard beating for oranges, F. D. Young (U. 8. Mo. Weather Rev., 62 
(1924), No. 8, pp. S81-S87, pi. 1, figs. 7 ). — ^This is a report of preliminary 
observations on the freezing of oranges on the trees under natural conditions. 
It shows the wide variation of conditions under which freezing occurs and 
Indicates the necessity of securing a much larger amount of data before final 
conclusions can be reached. 

SOILS— FERTIUZEBS 

Report of the section of soils [at the Alichigan Station], M. M. McCk>or. 
ET AL. {Michigan 8ta, Rpt 1926, pp. 252-257 ). — ^A brief description is given 
of the work on soil fertility and on the physical and chemical properties of 
soils at the station, together with a short r^sumd of some of the progress 
findings. 

G. J. Bouyoucos found in studies of soil aeration that the infiuence of 
barometric pressure is apparently great and is felt to a depth of several feet. 

Investigations of the soil conditions which affect the root development of 
crops showed that the nature and extent of the root development of alfalfa are 
governed very largely by the nature of the soil profile. 

Studies by Bouyoucos of the degree of change brought about in soils by Ignit- 
ing them at different temperatures, as indicated by heat of wetting, unfree 
water, and plasticity, showed that no appreciable change took place in these 
properties until a tem|>erature of about 230** G. (446** F.) was reached. The 
changes increased in degree from this temperature up to a temperature of 
about 600*, at which the three physical properties were almost or completely 
destroyed* ]>lfferent soils were also found to have markedly different physi- 
cal reactions, which is attributed to the difference in activated su^oes 
of soils. ' 

The moyementv and nccwmv3mUon of nitrates and other salts 

occnivih^ in arid soils, C. % Caaio {New Mexico 8ia. Bvl. 142 {1924), PP* 
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65 ). — Field and greenhouse studies of the toxicity, movement, and accumula- 
tion of nitrates and other salts in arid soils are reported. 

The results showed that nitrates, either singly or in combination with vary- 
ing amounts of mixed salts, were not unusually toxic to pop corn in water and 
sand cultures or in soils containing mixed salts. Under similar conditions 
nitrates were not toxic to field corn in plat tests. Nitrates in water and sand 
cultures were less toxic to pop corn than chlorides, and probably but slightly 
more toxic than the sulfates. 

Magnesium salts were usually less toxic to pop corn than either sodium or 
calcium salts. The beneficial effects of magnesium sulfate were frequently 
noted in water, sand, and soil cultures. The different salts used in the’" sand 
cultures showed some differences in the reaction of the sand solution, some 
solutions being more alkaline than others. Salts were shown to be more toxic 
in hot weather than in cooler weather. 

It was found that the toxic effect of excess salts may be largely overcome 
up to a certain point by the use of more water, but that when too large an 
amount of water is required there may be difiiculty due to lack of soil aeration. 
No unusual accumulation of nitrates was observed either in plat tests in which 
different amounts of water were used both on fallow and cropped land or in 
sand cultures receiving graduated amounts of the various single salts occurring 
in soils. 

Excessive leaching not only removed practically all of the nitrates from the 
soil but probably most of the soluble organic matter. The physical condition 
of the soil was injured, as indicated by the slower penetration of water toward 
the end of the season. The following year corn grown on the excessively 
leached plat responded to nitrates. 

A great difference was shown in the effectiveness of leaching in very short 
distances. Most of the retained mineral salts were sulfates due to the rela- 
tively slow leaching of these salts, and to the relatively large amounts of sul- 
fates in the irrigation water. Usually no large excc*ss of nitrates was recov- 
ered from soils containing an excess of salts. 

It is believed that the occurrence of nitrates even in excessive amounts may 
be usually largely accounted for by nitrification accompanied by capillarity. 
An examination of soil on which apple trees were dead or dying showed a 
small amount of nitrates but a large amount of other salts. Even the rela- 
tively large amounts of nitrates observed at the beginning of this study with 
trees probably were only a minor cause of the injury. 

Nitrates moved more rapidly than other salts either in capillary or drainage 
water, followed in order by chlorides, sulfates, and soluble organic matter. 
The nitrates and chlorides were removed more completely by capillary water, 
but the sulfates and soluble organic matter were removed more completely in 
drainage than in capillary water. The greatest concentration of mineral salts 
in both capillary and drainage waters was found near the point to which the 
water had reached, but the soluble organic matter lagged behind the mineral 
salts. 

Beplaceable bases in soils, W. P. Ksxuby and S. M. Boown (OaUfomia 
8ta, Tech, Paper 15 {1924), PP* — ^Studies on the total content of the several 
bases present In replaceable form in normal soils of neutral or alkaline reac- 
tion, alkali soils, and acid soils are rex>orted. 

The total content of the several bases present In replaceable fbrm was 
determined by taking advantage of the exehai|g6 reaction which talma place 
between soils and ammonium chloride. The exchange of bases proceeded to 
completion only when a sufficiently concentrated solution was used, whidh 
witb ammonium chloride was approximately normal. 
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The replaceable bases of several neutral or slightly alkaline soils from Call* 
fornia were composed mainly of calcium. Magnesium was present in the next 
highest amount, and there were only small amounts of potassium and sodium. 
Alkali soils were characterized by a relatively large amount of replaceable 
sodium and a correspondingly small amount of replaceable calcium. Several 
black alkali soils were studied which contained no replaceable calcium. The 
relation between the several replaceable bases of alkali soil depended upon the 
composition and concentration of the soluble salts. Where the soluble salts 
contained sufficient amounts of calcium compounds, the ratio of the replace^ 
able bases could be similar to that of normal soils. It is concluded that re- 
placeable sodium must be considered in the practical treatment of alkali soils. 

The acid soils examined were characterized by a low total content of re- 
placeable bases and by the presence in replaceable form of more or less triva- 
lent bases, such as aluminum and iron. Acid soils had the power to absorb 
substantial amounts of calcium hydroxide, a part of which entered into re- 
placeable form. The absorption of calcium hydroxide was not confined to acid 
soils, however, since a neutral soil was studied which absorbed large amounts 
of calcium hydroxide without an exchange of cations. 

The greater part of the replaceable bases occurred in the clay fraction of 
soils, but different clays varied greatly in their total content. The hydrogen 
of carbonic acid could be substituted for a part of the replaceable bases. Dilute 
hydrochloric acid also displaced the bases but could attack other constituents 
as well. A neutral soil, which originally contained mere traces of trivalent 
bases in replaceable form, was found to contain substantial amounts after 
treatment with dilute hydrochloric acid. The replaceable bases are considered 
to be present not in a state of physical absorption but as chemical compounds, 
probably as complex alumino silicates which have been formed as a result of 
weathering. 

Reaction of the soils of Germany and its significance [trans. title]. 

<). Lrmmermann and li. Fresemck {Zi»ehi\ Pflanzoneiitahr. u. Dungung, 3 
(1924) 2Vo. 6, WirtschaftrPrakt., pp, 233-247 )- — summary of data and other 
information is presented on the reaction of typical German soils, on the origin, 
nature, occurrence, and correction of soil acidity, and on the influence of soil 
acidity and its correction on crop yields. 

The soil acid question [trans, title], Densch, Hunnius, and Pfaff 
(Ztschr,^ Pflansenemdhr, u. Diingung, 3 {1924), No. 6, Wirtschaft.-Prakt.^ pp. 
248-261). — A summary of the results of studies of different German soils is 
presented indicating that 25 cer cent of all soils examined were distinctly 
acid. Soils on which crop growth was hindered and showed apparent acid 
injury either required lime or were nearing that stage. 

The production of acid conditions in soils by the use of physiologically acid- 
reacting fertilizers was found to occur rarely, and then only under conditions 
of soil and weather which favored the concentration of acid in the surface 
sou. 

Injury due to lime deficiency, with the resulting production of unfavorable 
physical and biological as well as chemical conditions in the soil, is considered 
to be more important than the actual presence of acid. 

Acidity and soil organic matter [trans. title], V, Vincent (Ann 8cL Agron. 
Pranp. et Strang,, 41 {1924), No. 4, PP* Studies of tlie action of dif- 

ferent lime compounds on peat and other organic matter are reported. 

The results are taken to indicate that the acidity of peat fomed in granitic 
soils is 4 ii 6 to add organic ma.tter, and that the capacity of peat for combin- 
ing with }lme is due to the presence of add and neutral organic matter and 
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to silica deposited in the tissues of decomposed plants. Further experiments 
showed that lime fixed by peat in organic combination can be partially removed 
by carbonic acid. 

The practical application of these results in the study of soils and soil acidity 
is discussed briefly. 

The cycle of carbon dioxide in nature, H. LundbqArdh (Der Kreislauf der 
Kohlenadure in der Natur. Jena: Ouatav Fischer, 1924, pp, Vni-j-308, 

41 ), — This is a contribution to plant ecology and the technique of fertilization 
ns influenced by carbon dioxide in soil, plant, and atmosphere. It contains chap- 
ters on the sources and content of carbon dioxide in the atmosphere; the de- 
pendence of the intensity of assimilation on the concentration of carbon dioxide 
and other conditions ; carbon dioxide as a growth factor ; carbon dioxide pro- 
duction by soil ; carbon dioxide concentration at the levrf of the organs of 
assimilation and its dependence upon soil respiration, assimilation, and air 
movement; and the ecological and agricultural importance of the carbon 
dioxide factor. 

Presence of Azotobacter in Polish soils [trans. title], J. ZiEMipcxA {Recz, 
Nauk Bolnics,, 10 {192S), No, 2, pp, 2SS--310), — Studies reported on the 

presence, nature, and activities of Azotobacter in samples of soil from 13 dif- 
ferent Polish experiment stations. . - 

Of 28 soils examined, half showed the presenc^of .Mmtobacter. Azotobacter 
were rarely present in soils containing less th«^ 5 per cent of moisture and 
were much more abundant in soils containing from 20 to 26 per cent of mois- 
ture. They were also almost totally absent from soils with an acid or neutral 
reaction but were abundant in slightly alkaline soils, and especially so in soils 
well supplied with calcium carbonate. A humus content of around f.5 per cent 
favored the presence of Azotobacter. Apparently reaction and humus content 
were the main factors governing the ^owth of Azotobacter in soils. 

Soil type and season were factors influencing nitrogen flxatlon in soil by 
Azotobacter in addition to the factors noted above. Nitrogen fixation in- 
creased regularly with the moisture content Fixation was more intense in 
the fall than in the spring, and was favored by an alkaline reaction and the 
presence of calcium carbonate, calcium oxide, humus, and an excess of phos- 
phoric acid. 

Most of the soils containing Azotobacter produced an intense development 
of these organisms in nutritive solutions, which increased with the alkalinity 
of the soil and was accompanied by an increased nitrogen fixation. The num- 
ber of Azotobacter in a soil apparently had no influence on their development 
in nutritive solutions or on nitrogen fixation. Also, the kind of nutritive solu- 
tion used markedly influenced their growth and activities, additions of so- 
called sodium humate apparently favoring both. Other soil organisms were 
found to prosper in nutritive solutions favorable to Azotobacter. These in- 
cluded so-called granulobacter, cocci, bacilli, yeashs, molds, and protozoa. 

Influence of bacteria on the solution of phosphates In soil [trans. title] » 
J. Stoki-asa and P. KAiCka (Oenm, Bakt, [etc.]. 2 , Aht., 61 { 1924 ), No. fi-id, 
pp. 298 ^ 11 , fig. 1 ). — Continuing work previously noted (HI, B. R., 25, p. 624)* 
studies on the r^atlon between the solubility of artiflciaUy prepared and nat- 
ural phosphates and bacterial activities in soils are r^^iorted. 

Ventilation with air containing radium emanations favored Ihe growth of 
Azotobacter and the absorptloii of ifliosphate ions by these organisms. The 
greatest assimilation of elementary nitrogen by Asoh^ct^ took place in the 
presence of dlsodlum phosidiate. The absorptlm of i^hoi^oric acid Ironi min- 
eatBi phos^ates was consldmbly increased. This process was found to ^ 
pend upon the fluorine content ot the phosphatOw 
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The separation of the fluoride and carbonate from neutral phosphates re- 
sulted in a complete change in the composition of the phosphate mass. The 
absorption of the phosphoric acid by the root systems of plants was more 
energetic when the phosphate contained very little fluorine* 

Vegetation studies showed that the carbon dioxide and organic acids of soils 
are not so active in the solution of fluorides in neutral phosphates as are the 
sulfates. It is concluded that the transformation of the insoluble phosphoric 
acid of soil into a form available to plant roots by the use of ammoniiun sul- 
fate or ammonium nitrate is due to the addition of nitrogen as well as to the 
release of sulfate and nitrate ions. 

Methods of preventing injury. — III, Soil disinfection [trans. title], E. 
VOOT (Cmthh Bakt. ietc,]] 2. Aht, 61 (1924). No, 11-^18, pp. S23-S56) ex- 
tensive discussion of the object, results, and methods of partial sterilization 
of soils by means of organic and inorganic chemicals is presented. 

Partial sterilization of soil [trans. title], G. Rivif’BE and G. Pichabd {Ann, 
8oi, Apron, Fran^, et Etrang,^ 41 {1924) t No. 4, pp. 251-25S). — In continuation 
of work previously noted <E. S. R., 47, p. 120), studies on the partial sterili- 
zation of different soils are briefly reported. 

The results showed that the sulfites of calcium and magnesium act on the 
bacterial flora and fauna of soil at first as antiseptics. However, when used 
at the rates of from 4.6 to 12 gm. per square meter the protozoa are de- 
stroyed, and the useful bacteria revive and multiply in greatly Increased 
numbers. 

Soil survey of Sussex County, Ilelaware, J. M. Snyder ft al. (17. S. Dept. 
Agr.y Adv. Sheets Field Oper. Bur. Soils, 1920, pp. III-\^1531--1565, pi. 1, fig. 
U map 1). — This survey, made in cooperation with the Delaware Exi)eriment 
Station, deals with the soils of an area of 664,800 acres lying in the Coastal 
Plain region in southern Delaware. Three physiographic divisions are de- 
veloped, including the uplands In the northern and west-central parts of the 
county, the low poorly drained land in the southeastern and northeastern 
piirts, and the marshes along the bay and ocean. 

The soil materials were originally accumulated as marine deposits. In- 
cluding tidal marsh, swamp, coastal beach, and meadow, 20 soil types of 7 
series are mapped, of which the Sassafras sandy loam, Elkton sandy loam, 
and Sassafras loamy sand cover 19.6, 15.2, and 10.4 per cent of the area, re- 
spectively. 

Soil survey of Screven County, Georgia, D. D. Ix>ng bt ai.. (CT. g. Dept. 
Apr., Adv, Sheets Field Oper. Bur. Soils, 1920, pp. lV^ie23-1657, ftp. 1, 
map 1). — This survey, made In cooperation with the Georgia State College of 
Agriculture, deals with the soils of an area of 416,000 acres lying in the 
Coastal Plain region in eastern Georgia. The several different topographic 
forms found In the county include flatwoods, undulating plains, rolling up- 
lands, alluvial terraces, and flat swampy areas. The drainage of the county 
is said to be generally well established. 

The soils are mainly light in color, are practically neutral or slightly add 
in character, and are derived chiefly from unconsolidated Coastal Plain de- 
posits. Including swamp and peaty muck, 28 soil types of 16 series are 
mapped, of which Norfolk sandy loam, swamp, and Norfolk sand cover 27^1, 
17.7, and 15 per cent of the area, respectively. 

Soil survey of Greene County, Iowa, A. W. Gokb and C. L. Obrben { U . S . 
J>ept Apr.. Adv. Sheets Field Oper. Bur. Boils. 1921. pp. 1114-281-402, ftp. 1, 
map X). — I2ils survey, made in coo^ratlon with the Iowa Btcperiment Station, 
deals with Qie softs of an lurea Of $67^860 acres Isdng in the Wisconsin drift 
in central Iowa, It is induded in the upper Missiadppl plains region. 



322 


BXFEBIHBNT STATION KECOED 


lVoi.6^ 


The area is said to have the drift plain topography characteristic of this part 
of the State. The Raccoon River traverses the county from northwest to 
southeast and provides adequate drainage for about half. The rest of the 
county has very little natural drainage, and ponds and poorly drained tracts 
are numerous. \ 

The soils of the county are differeiktiated into dark colored and light col- 
ored soils. Including peat and muck, 2l soil types of 12 series are mapped, 
of which the Carrington loam and Webster silty clay loam cover 03*5 and 
26.2 per cent of the area, respectively. 

SoU survey of Caldwell County, Missouri, W. De Young and H. V. 
JoBOAN (C7. fif. Dept, Agr,, Adv, Sheets Field Oper, Bur. Soils^ 192U PP* 

3^8, pis. 2, fig. I, map 1). — This survey, made in cooperation with the Missouri 
B^speriment Station, deals with the soils of an area of 277,120 acres situated 
In the rolling prairie region of northwestern Missouri. Approximately two- 
thirds of the county was origlhally prairie land. 

The soils of the county have been derived from loessial and glacial material, 
and to a smaller extent from the underlying shale and limestone formations. 
The individual soil types, however, owe their present characteristics more to 
the stage of weathering that has been reached than to the character of the 
imrent material. The upland soils are divided into two general groups, the 
smooth to undulating prairie soils and the rolling forested soils. Fourteen 
soil types of 9 series are mapped, of which the Grundy and Wabash silt loams, 
the Shelby loam, and the Summit and Pettis silt loams cover 30.8, 16.8, 15.9, 
10.9, and 10.4 i)er cent of the area, respectively. 

Soil survey of Tompkins County, New York, F. B. Howe bt al. (17. 8. 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1920, pp. IV-{‘156i~‘lS22, pis. S, 
fig. 1, map 1). — ^This survey, madq in cooperation with the New York State 
College of Agriculture, deals with the soils of an area of 304,640 acres lying 
entirely within the Allegheny Plateau near the central part of New York. 
The northern part of the county is gently rolling, while the southern part is 
a roughly dissected hilly plateau. Drainage is wild to be moderately well to 
well established. 

The soils of the county are derived from glacial materials, and range in 
texture from fine sandy loam to a heavy silty clay loam with the prevailing 
texture a silt loam. Including rough stony and broken land and meadow, 30 
soil types of 16 series are mapped, of which the Lordstown stony silt loam, 
Canfield silt loam, and Wooster gravelly silt loam cover 17.8, 16.9, and 11.1 per 
cent of the area, respectively. 

Crop yields on soil experiment fields in Iowa, W. H. Stevenson, P. B. 
Rbown, L. W. Fobman, et al. (Iowa Sta, Bui. 221 (1024), pp. 73^-104, figs. 2 ). — 
Considerable data from the soil experiment fields in Iowa are summarised In 
this report, and a list of suggestions to farmers as to the management of Iowa 
soils is presented. 

The management of several types of western Washington soils, M. B, 
MoCom*AM (Western Washington Sta. Bimo. Bui., 12 (1924), No. 4, PP- 78-82)v— 
In a revision of a previous statement ou the subject (B. S. R., 46, p. 215)# 
practical information is presented on the management of gravelly sandy losjxii 
silt loam, and muck and peat soils occurring; in western Washington. 

liong time fertiliser experiments at the J^omehstildt and Cross liUingw 
Bxperimeat Stations ftrana. title], W. ScHNEiuBWiNn (Ztsehr. 
u. DUngmg, S (1924), No. 9, Wif ischs/i.-PrukA, pp. The Pmam M 

tmo sets of fertUlaer experim^ts, one Am IMS and the ^^her In IfOi, 
4^ briefly snmmartasdy special atlentlckn b^pg 4i;awn to tim 
^ nse of stable manure wlHi ccmnnerclal fertlliaars. 
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For instance^ the yields of grain and root crops did not decrease where 
complete fertilization with stable manure and commercial fertilizers was prac- 
ticed. However, in the absence of either form of fertilizer the yields de- 
creased, the decrease being greater on plats receiving no stable manure. It is 
further shown that soils receiving large quantities of stable manure over a 
period of four j^ears need very little x>otash, while where no stable manure is 
used there is a need for potash fertilization even on soils well supplied. 

Action of stable manure in the decomposition of cellulose in tilled 
soil, C. Babthel and N. Benotsson (Soil Sci., 18 (1924) ^ No. 5, pp. 185-200, 
Jiff, 1). — Studies conducted at the Central Agricultural Experiment Station, 
Stockholm, are reported. In this work the method for the determination of 
cellulose in soil originated by Charpentier w'as so modified and perfected as 
to make possible the determination of the power of the organisms present in 
various soils to decompose cellulose and the influence of various factors on 
this process. 

The favorable influence of stable manure upon cellulose fermentation in soil 
was found to be due to the nitrogen present in the manure which is available 
to microorganisms. Microorganisms added with the manure were of no prac- 
tical importance in normal soils, since sterilized manure acted in the same 
manner as unsterilized manure. The ammonia nitrogen in the manure could 
be displaced by other ammonia compounds with the same result. The cellu- 
lose fermentation in autoclaved soil. Inoculated either wltli manure or un- 
sterilized soil, proceeded much more rapidly than in unsterilized soil because 
of the ammonia nitrogen split off from higher nitrogen comiK>unds during 
sterilization. 

Nitrogen survey. — Part lY, The nitrogen situation in European coun- 
tries, H. A. CuBTis and F, A. Ernst (U. 8. Dept Com., Bur. Foreign and Dom. 
Com,,, Trade Inform. Bui. 270 (1924)t PP- — In a fourth contribution to 

the subject (E. S. R., 51, p. 726), a brief sketch is given of the principal 
features of the nitrogen situation in a number of European countries. 

Action of nitrogen and phosphoric acid on Silesian soils in 1023 Cti*ans. 
title], D. Meyeb, F. Meiszneb, and K. Wodabz (Ztschr. Pflanzenemdkr. u, 
Dungung, S (192Jt), No. 9, Wirtschaft-Praht, pp. $53--S76). — A summary is 
presented of the results of 18 field experiments with grain, potatoes, and 
beets to determine the fertilizing influence of nitrogenous and phosphatic 
fertilizers. 

Comparative tests of phosphatic fertilizers [trans. title], E. Rousseatjx 
(Ann, Soi. Agron, Franc, et £trang., 41 (1924) ^ No„4, pp. 241-250). — ^A compari- 
son of a phosphatic paste made of phosphate rock pulverized, to colloidal fine- 
ness with superphosphate and phosphatic slag on rye and potatoes in different 
soils showed that the colloidal phosphate was considerably inferior to the 
other two fertilizers. 

Weathering of granite f trans. title], E. Blanck and H. Petersen (Jour. 
Landu)., 71 (1924)^ No. 5-4, pp, 181-209). — A very technical discussion of the 
subject is given, particular reference being made to the influence of weathered 
silicates on the character of soil types. 

Bealdual effects of forty years’ continuons manurial treatments. — ^1, 
Effect of lime on decomposition of soil organic matter, J. W. White and 
F. J. Hoeben (BoU 8oi., 18 (1924) f No. 8, pp. 201-217, figs. 4). — In a contribu- 
tion from the Pennsylvania State College a summary is given of data from 
three differently treated soils at the end of 40 years of continuous crapping, 
B6586--2&-~3 
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during which time 40,000 lbs. of burnt lime were ai^lied in one series in com- 
parison with 80,000 lbs. of pulveriied limestone. 

The data are taken to indicate conclusively that there was no significant 
difference in the action of burnt lime and limestone on soil organic matter, 
even though for 40 years the two forms of lime were applied in amounts eight 
times that now recommended for soils of limestone origin. Both the limestone 
and burnt lime treated soils showed a significant increase of nitrogen over 
that found in the untreated soil. There is considered to be no evidence what- 
soever to warrant the belief that burnt or caustic lime has a destructive action 
on soil organic matter in excess of such action by calcium carbonate. On the 
contrary, both forms of lime conserve nitrogen and organic matter as coi^pared 
with the untreated soil. 

The effect on present soil reaction of long-continued applications of 
equivalent amounts of high-calcium and high-magnesium limes, P. S. 
Bitbgess {Soil Sd., 18 (1924), PP- 169-172). — Studies conducted at the 

Rhode Island Experiment Station are briefly reported, the results of which 
are taken to indicate that measurable differences in the ability to neutralize 
soil acidity are shown between the hydrates and carbonates of high calcium 
and high magnesium limes when applied to field soils in chemically equivalent 
quantities over long periods of time, and that such differences, to a slight 
extent, are reflected in crop yields. 

Use of molasses -as fertilizer [trans. title], L. Fauque (Rev, Agr. Maurice, 
iVo. 4 (1922), pp. 179-182). — ^Laboratory experiments of short duration are 
briefly reported which showed that the addition of molasses to plain soil and 
to soil treated with lime retarded nitriflcation. This action persisted until an 
excess of lime was added and the soil aerated. 

Use of molasses as fertilizer on the Island of Mauritius [trans. title], 
P. de SoBNAY (Rev. Agr. Maurice, No. 5 (1922), pp. 229-240). — Experiments on 
the Influence of molasses on soil and vegetation on the island are briefly 
reported. 

It was found that soils treated with molasses do not contain on the average 
any more nitrogen than soils not so treated. No very strong evidence was 
obtained that the sugar and glucose contents df molasses are more than in- 
directly beneficial, due to their influence in increasing biological fermentation 
in soil. Data are presented indicating that the composition of molasses varies 
considerably for different varieties of cane. 

The good results obtained with crops on some soils are apparently doe to 
the content of nutritive constituents and organic matter in the molasses, 
rather than to any special influence on the biological activities of the soiL 

The computation of fertilizer mixtures from concentrated materials, 
A. R. Mebz and W. H. Ross (U. S. Dept. Agr. Bui. 1280 (1924) f pp- 16, pis. 4). — 
Data and an analytical discussion on the computation of fertilizer mixtures 
from concentrated materials are presented. These deal with the triangtilar 
system for fertilized mixtures, factors that influence the concentration of fer- 
tilizers, concentrated fertilizer compounds, and standard fertilizer mixtures for 
concentrated materials. 

It is stated that the materials now used in the fertilizer industry contain, 
as a rule, only one of the three plant nutclenta Oonsequently the calculation 
of the quantities of these materials required for a mixed fertilizer of given 
analysis formula is a comparatively easy arithmetieal process. As the number 
of materials, particularly those of a single constltiient, is reduced, the range 
of fertilizer analysis formulas which they are capable of making Is also ru- 
dqiped, and the difficulty of the ordinary arithmetical method of calculating 
any mixture may be greatly increased. It is pointed out that the number tif 
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materialB used in mixed fertilizers is likely to decrease, and that the concen- 
tration of those used will probably increase. 

Tables are presented giving the results of computations for the 52 analysis 
formulas adopted by conferences of agronomists and fertilizer manufacturers 
as standards for the 24 States represented. 

AGBICULTITEAL BOTAinr 

[Work in plant physiology at the Michigan Station], R. P. Hibbabo 
{Michigan Bia. Rpt, 192S pp. 211, 212), — ^In a previous publication C®, S. R., 
51, p. 124) the author expressed the opinion that different salt solutions were 
needed for the maximum growth of wheat under different climatic conditions. 
Subsequent laboratory and greenhouse studies with Marquis wheat did not 
confirm this conclusion, but they showed tliat there is probably a best culture 
for all climatic conditions and that there are other limiting factors that have 
not yet been determined. 

The results of his studies during the period reported upon are said to 
indicate that from 40 to 50 plants should be used for each culture, that the 
solution should be changed frequently to get the best results, and that pure 
line seed, or seed from a single plant selection give more uniform seedlings. 
Special methods of germination were devised, and by following all the above 
methods more uniform results were obtained. 

Investigations on the nitrogenous metabolism of the higher plants. — 
Part II, The distribution of nitrogen in the leaves of the runner bean, 
A. O. Ohibnall (Biochem, Jour,, 16 (1922), No. S, pp, 34i-S62, fig, 1), — In the 
first part of this series (R. S. R., 47, p. 109) a method of isolating part of 
the protein complex of fresh leaves was described. Using this method and the 
leaves of the runner bean, a method has been evolved whereby the whole of 
the nitrogenous material in the leaf is obtained in a state suitable for subse- 
quent analysis. The method and its application to the results are set forth 
in tabular and graphical detail, with discussion. 

Three main series of experiments have been carried out to determine seasonal 
variations, diurnal variationsT and the results of starvation. As regards 
seasonal variations, total N and protein N, calculated as percentages of fresh 
weight, vary with growth, decreasing when this is very rapid or when pods 
are forming. The distribution of N in the colloidal protein remains practically 
unchanged throughout the series. Asparagin N and free ammonia N remain 
low throughout the series. Nitric N and monamino N vary directly with the 
protein N, indicating that they may be connected with protein synthesis. 
Similarly the other N varies inversely as the protein N, indicating that it may 
be connected with protein degradation. The water-soluble products show 
considerable variation throughout the series, indicating that comparison of 
leaves from plants of different age is impossible. 

As regards diurnal variations, the diminution of total solids at night is ac- 
companied by a diminution of total N and protein N. A distinct rise in the 
nitric N occurs at night while asparagin N disappears, other water-soluble 
products remaining more or less tmehanged during the night. The most sig- 
nificant diminution of nitrogenous products at night must he assigned to the 
proteins, indicating translocation of unchanged protein or of its decomposition 
products. 

The starvation experiments show that there is a considerable decrease of 
protein N, with increase of water-soluble N. The distribution of N in the 
colloidal prot^ and the amousit of nitric N and ammonia N remain unaltered. 
More ex^usively chemical data and Inferences therefrom are detailed. 
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Diurnal variations In the total nitrogen content of foliage leaves* A. 0. 
Ohibnall (Ann. Bot, lLondon\^ S7 (192$), No, H7, pp, 511-41S), — In further 
comparing the day and night samples of leaves, and using the percentage of 
the fresh leaf weight as a basis, the results, given in tabular form with dis* 
cussion, supposedly establish the fact that in general there is a withdrawal of 
nitrogen from the leaves at night. It is also claimed to have been shown that 
at least for trees the amount decreases as the leaf ages. 

Influence of ammonium sulphate on plant growth In nutrient solutions 
and Its effect on hydrogen-ion concentration and Iron avallalflllty, L. H. 
JoiTBS and J. W. Shive (Ann. Bot, [London), $7 (199$), No, 147, pp, S55--$T7, 
fig 0 . 6 ), — ^The data reported in this paper are the main results of an investiga- 
tion of the use of ammonium sulfate In a complete nutrient solution as a 
source' of nitrogen for soy beans during the early stages of growth. A previous 
study (B3. S. R., 45, p. 733) with wheat along similar lines has been carried 
out, though not so completely. 

The plants grown in the Tottlngham solutions Invariably produced a marked 
decrease in the H-lon concentration of the solutions. The plants grown in the 
solutions containing ammonium sulfate invariably Increased the H-ion con- 
centrations of these solutions during the early stages of growth, the H-lon 
concentrations of these solutions being maintained at a much higher level 
than those of the unmodified Tottlngham solutions, although the initial pH 
values of corresponding solutions of the two types were practically the same. 
**The nature of the salt constituents determines the direction of tlie reaction 
change of the culture solutions in contact with the roots of the growing soy 
bean plants. 

^'Ferric phosphate in quantities of less than 1 mg. of Iron per liter <ff nutrient 
solution was not sufilclently available in the Tottlngham solutions to supply the 
needs of the plants for iron during the early stages of growth. . . . Fer- 
rous sulfate in quantities of from 0.25 to 0.5 mg. of iron per liter of nutrient 
solution was sufiBciently available in the Tottlngham solutions to satisfy the 
needs of the plants for iron. However, ferrous sulfate In the solution contain- 
ing ammonium sulfate produces a condition very toxic to the plants, the degree 
of toxicity increasing with increase in the anfounts of iron from 0.25 to 5 
mg. per liter of nutrient solution. 

** Ferrous sulfate when used in too high concentrations produces on the 
leaves of soy bean plants in both series a characteristic brown specking which 
is more pronounced in the solutions containing ammonium sulfate than in 
the unmodified Tottlngham solutions. The availability for the plants of a 
given iron compound and its efilclency appear to be determined in large 
measure by the composition of the nutrient solution and by the nature of the 
reaction change induced by contact with the plant roots. 

**With the solutions containing the salts KNO«, KHsPO*, Ca(NO«)«, and 
MgS04 (Tottlngham solutions), the maximum yield of soy bean tops was 
obtained when theaib salts were present in the volume-molecular proportions 
0.002, 0.00211, 0.0073, and 0.00711, respectively, with ferrous sulfate as the 
source of Iron. The maximum sdeld of roots was obtained with a solution 
containing these salts in the volume-molecular proportions 0.002, 0.00683, 
0.00438, and 0.0(^11, respectively, with ferrous sulfate as the source of Iron. 
Good yields of tops and roots were oMained with only a narrow range in the 
proportions of potassium nitrate, but with relatively wide ranges in the pro- 
portlons of the other salts. 

^ With the solutions containing (NH«)«S04, Ga(NOi)s, and MgSO., 

the maximum yield of both tops and roots was obtalnad when these imlts 
were present in the volume-molecular in^oportlons 0.(X)14, (k00211, 0.66146, and 
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0.01669, respectively, with ferric phosphate as the source of iron. Oood yields 
of tops and roots were obtained with only the lowest proportions of ammonium 
sulfate but with relatively wide ranges in the proportions of the other salts. 
In general, high yields of tops were associated with high yields of roots.** 

Carbon dioxide in relation to glasshouse crops. — ^Part I, The distribu- 
tion of carbon dioxide in glasshouse atmospheres, O. Owen (Ann. Apph 
BM., 10 (1928), No. pp. 812-811. figs. 2).—“ In spite of the objections which 
have been noted to methods of sampling, it is maintained that if the suggested 
atmospheric stratification does exist in glasshouses it would have been mani> 
fested in at least some of the many series of observations carried out in this 
work. It is concluded, therefore, that such stratification does not exist.*’ 

Carbon dioxide In relation to glasshouse crops. — Part 11, The prepara- 
tion of an atniosphere rich in carbon dioxide, O. Owen and P. H. Williams 
(Ann. Appl. Biol.. 10 {1928), No. 8 - 4 $ PP* 818-825, figs. 8). — In the lnvestiga> 
tions here reported an attempt was made to evolve a method of obtaining a 
given carbon dioxide concentration which would persist, preliminary experi- 
ments in a normal cucumber house having shown that the carbon dioxide 
disappears as soon as it is put in, part of this doubtless being taken up by 
the-plants, but probably the greater part being diffused through the ventilators, 
glass overlaps, and door, and through soil absorption. To eliminate these 
factors in this work the soil was covered with concrete, the overlaps were 
filled with putty, and the door and all the ventilators of a small chamber were 
well padded. The results obtained under these conditions form the greater 
part of the present communication. 

** Contrary to general belief it is shown that the gas is not distributed in 
layers. The concentration has been in certain cases a'rtifically increased, but 
even then no evidence of stratification Is found. It is also shown that the 
average maximum concentration in the presence of cucumber plants occurs 
between 4 a. m. and 7 a. m. and the minimum between noon and 3 p. m. 

“A method is described whereby atmospheres containing up to 200 parts 
per 10,000 of air can be prepared. The gas is prepared from sulfuric acid 
and sodium bicarbonate, and, providing an initial mixing takes place, it is 
uniformly distributed. It is shown that the distribution is independent of 
the total amount of carbon dioxide present, the presence of soil, and the 
presence of plants. A definite loss of carbon dioxide always occurs, and a 
curve showing the rate of fall has been obtained.” 

The chlorid content of the leaf tissue fluids of Egyptian and upland 
cotton, J. A. Harris and J. V. and Z. W. Lawrence (Jour. Apr, Research 
lU. 8. 1, 28 (1924). No. 7, pp. €95-^704) .—In a previous paper (K. S. R., 61, 
p. 831) it was shown that some of the physicochemical properties of Pima 
Egyptian and Acala and Meade upland cotton varied quite appreciably. In 
the present paper the authors present the results of a detailed comparison of 
the chloride content of the leaf tissue fluids of Egyptian apd upland cotton. 
It was found that almost without exception the chloride content was higher 
in the tissue fluids of the Egyptian than in the upland cotton, and this is 
believed to indicate a greater capacity of the Egyptian type for growth on 
saline soils. 

The effect on certain plants of altering the daUy period of Ught, J. 
Adams (Ana, Bot {London], 87 (1928), No. 145, pp. 75-94). — In order to 
throw more light on the problem regarding the effect of light on plant dev^op- 
mant {E. 8 . R„ 44, p. 728), the author experimented in the greenhouse during 
June nnd July, 1820, and for the most part in open ground iu June and July, 
1921, 
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In these experiments, which employed wheat, malxe, liverwort, white 
mustard, soy bean, wax bean, flax, Tiarella oordifaUa^ tdmato, sunflower, and 
dandelion, it was found in almost all cases that the longest exposure to light 
gave the greatest average weight, greatest average height, and earliest flowers. 
The conclusion is drawn that growth or extension in length can take place 
both in light and in darkness, and that in both cases the amount of growth 
within a definite period of time is determined largely by the supply of available 
reserve material and the readiness with which this can be drawn upon by the 
growing parts. 

The replacement of the terminal bud In the coco-nut palm, T. Pktoh 
and C. H. Gadd {Ann. Bot [Londanl, ST (1928), No, W, pp. US-450, 5).— 

In the contribution by Sharpies and. Lamboume (£). S. R., 48, p. 849) cases 
are described in which it appeared that the terminal bud had been destroyed 
and that growth had subsequently occurred from a lateral bud. The object 
of the present noth is to record a similar occurrence In Ceylon In which the 
origin of the apparently lateral growth was traced by dissection of the plant. 
In March, 1922, two specimens of diseased seedling coconut palms from the 
Galle district were examined, and the findings are briefly detailed herein. It 
Is concluded that before abandoning the prevailing idea as a fallacy further 
evidence must be adduced, in view of the Ceylon examples, to show that, in 
the condition caused by artificial inoculations, the bud is truly a lateral and 
not the further growth of the original terminal after a teinporary arrest 
caused by the invading organisms. 

Correlation between loss of leaf and damage to crop in late attacks on 
wheat, A. Roebuck and P. S. Brown (Ann. AppL BioL, 10 (1923), Nfi. 3-4, pp. 
326-334, figs. d). — ^This experiment was undertaken to find the basis for esti- 
mating the effects on wheat yield associated with percentages of loss of leaf 
surface in the case of the varieties Little Joss and New Red. The degrees of 
leaf deprivation employed involved loss of all blades, loss of half of each blade, 
and loss of all leaves from the bottom half of the stalk. Results are tabulated 
and discussed. 

The losses due to reduction of leaf surface were largest when the plants were 
taken young, decreasing as older plants were taken. Apparently the lower 
leaves play a considerable part in grain formation. Both numerical and 
graphical showings emphasize the regularity of crop depression due to loss of 
leaf surface. An attack of Agromyza ambigua on Marshal Foch wheat caused 
also a slight depression (0.37 per cent) of grain yield, decreasing leaf surface 
2 per cent. 

Indicator slgniflcance of the natural viegetation of the southwestern 
desert region, H. L. Shantz and R. L. Phemeisel {Jour, Agr, Research [D. B.], 
28 (1924), No, 8, pp, 721-802, pis. i|, figs. 21).— The results are given of studies 
made during the period 191^1917 of the natural vegetation of southwestern 
Arizona, southern Nevada, and southeastern California, the Coachella Valley, 
Calif., and the 6lla Valley in Arizona being investigated in detail, and less 
extensive studies having been made elsewhere. The vegetation was found to be 
correlated with soils, temperature, rainfall, etc., and the agricultural value of 
the dliferent types of soils, as indicated by their plants, is pointed out. 

OEHETIGS 

CRiromosomes in maize and maize relatives# A. fi. Ldnouby (Jour, Apr. 
Research lU, 8. ], 28 {1924h No, 7, pp. 673^82, pis, 3), num- 
bers in several genera of the tribe Tiipmiceae vrm studied in couheetlon wiih 
genetic investigations of Zea mays and its relatives. 
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Pairing promptly at diakinasis of the pollen mother cell, the chromosomes of 
Buchlaena perennia give 20 bivalents ; Z. mays, strains Tepic and Chinese waxy, 
10 bivalents; Z. maya X B, mewioana, 10 bivalents; Coim lachryma jolH^ 10 
bivalents ; and Tripaacum daotyUHdea approximately 35 bivalents. The chromo- 
some number of B. meaioana at diakinesis of normal-as^;>earlng pollen mother 
cells is 10 bivalents, although occasionally 11 or 12 chromosomes have been 
found in reduction phases appearing abnormal. The chromosomes of Z. maya 
X B. perennia combine at diakinesis of the pollen mother cell into trivalent or 
bivalent chromosomes or remain uncombined as univalents. The number of 
chromosome elements is 30, the sum of the haploid number of the two parents. 
Although in T. laofum, T, pUoaum, and T, lanoeolatum the presence of both 
univalent and bivalent chromosomes at diakinesis makes difficult the assigning 
of a definite haploid iffiromosome number, this is said to approximate 35. 

A rare carbohydrate in waxy maize, P. Weathxbw^x (Oenetica, 7 (1922), 
No, 6, pp, S68-S72), — In the com variety previously noted (B. S. B., 44, p. 
280) the sole carbohydrate is the rare erythrodextrin, a dextrin which is 
turned red by iodine. Besides possessing certain vegetative peculiarities, this 
variety has an endosperm distinctly different from that of other varieties, 
Justifying its recognition as a cultural variety coordinate with filnt, dent, and 
pop corn. 

** Waxy maise has doubtless arisen from starchy maize by mutation, and the 
nature of its endosperm Indicates that its origin has been as simple as that 
of sweet corn, since only the size of the molecule of reserve material has been 
affected. Inasmuch as the sporadic appearance of sweet corn as a mutant 
from starchy corn in many parts of America is known, the occurrence of waxy 
maize in China and in Upper Burma is probably of no great significance as an 
indication of the pre-Columbian occurrence of maize in Asia.** 

On the distribution of mutant characters among the chromosomes of 
Oenothera lamarcklana, H. de Ybies and K. Boedijn (Genetica, 8 (1923), No, 
3, pp, 233-'238, flg, 1), — ^During the last 10 years the number of distinct mutant 
types of O, lamarckiana has increased considerably, and one of the authors 
has determined the chromosome numbers for most of these, including those 
older ones for which these figures had not previously been ascertained. More- 
over, the fact that some mutant tyx^es are repeatedly produced by others has 
become very prominent, indicating, supposedly, some kind of genetic relation- 
ship. Outward features are often observed to run parallel with such connec- 
tions; in other cases they are so much alike as to give another trustworthy 
basis for the assumption of closer relations. 

Starting from these facts, the authors have tried to arrange the mutant 
types into distinct groups, analogous to those proposed for Drosophila. They 
start from the numbers of the chromosomes, and bring those mutants which 
do not deviate in this respect from the main species into the first group. In 
doing this it is found that almost all of them belong to the ordinary types of 
mutations. They are mostly due to recessive characters, as, for instance, the 
dwarfs and the brittle races. 

** In a large number of the other mutants one of the chromosomes is doubled, 
bringing the total number of these bodies up from seven to eight in the 
haploid cells, and from 14 to 15 in the somatic nuclei. Here, however, It Is 
dear that the rdations are not so intimate as to allow the combining* of all 
these forms into one single group. Bvldently there are some main mutations, 
from whidi the others may be derived, or to which they can be subordinated. 
These primary mutations ^have been described . . . under the name of 
dlmori^C mutants (de Vries 1216 [B. 8. B., 37, p. 131]), since, after self- 
fmrtUlaatlon, ^Ir progeny mainly consists for one part of individuals of the 
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parental type, and for the remainder, of epecimens of the type of the original 
species, 0. lamaroleiana. All of them are heterogamous, since their charaeters 
are not reproduced by means of their pollen. Of these dimorphic mutants 
there are six main types/’ These have been described, and are here discussed. 

A scheme is presented which is, admittedly, only provisional and in part 
arbitrary, though corroborated by the analogous results of experiments cited 
with Datura, and with O. lamarckiana. 

An attempt to improve through selection the style length and fertility 
of Oenothera brevistylis B. M. Davis (Oenetics, 7 (1922) ^ No. 6, pp. 690^96). — 
In a paper previously noted (E. S. B., 41, p. 431) the results were given 
from a selfed line of O. hrevisiylia which had been carried for two genera- 
tions through plants selected for greater variation in the direction of normal 
styles and stigmas. This line after passing through five generations of selec- 
tion has shown no improvement, but in later years a retrogression so positive 
as to give no encouragement to further trial. 

Apparently the variations in style length and fertility of O. hreviatylis are 
not due to heritable factors, and consequently there can be no permanent 
success in selection for the improvement of these charaeters. The author 
inclines to the view that the factors which are responsible for the reduced 
style length and stigma structure in this plant, and with the correlated very 
low fertility, are fixed, in the sense that they express themselves through 
fluctuations within distinctly limited ranges. The lower ranges are close 
to the usual conditions in the plant, which are those of complete or almost 
complete sterility. The higher ranges may be found by close observations on 
performance and tests for fertility. They express a small but definite advance 
in style length and stigma structure and in somewhat increased fertility, but 
there is no evidence that such improvement will be inherited. 

A reversionary character in the stock (Hatthiola incana) and its 
significance in regard to the structure and evolution of the gynoecium 
in the Bhoeadales, the Orchidaceae, and other families, E. R. Saunders 
(Ann. Bot. [London], 37 (1923), No. 147, pp. 4^1-482, flga. 32). — ^Regarding 
general features discussed, it is stated that evolution in the Rhoeadales has 
been accompanied by reduction and consolidation of the members of the gynoe- 
cium, leading to the production of two kinds of carpels, the hollow or valve type 
and the solid type. The morphological transformation from the valve to 
the solid type has been accompanied by redistribution of the carpellary func- 
tions. The conclusions are detailed concerning the Papaveraceae and Fuma- 
riaceae, the Cruciferae, the Capparldaceae, and the Resedaceae. It is pro- 
posed to treat the other families here dted and certain isolated genera in a 
later communication. 

Interspecific hybrids in Orepis. — ^11, A preliminary report on the re- 
sults of hybridizing Orepis setose Hail, with C. capillaris (L.) Wallr. and 
With O. biennis L., L. Coixms and M. C. Mann (QenoiicB. 8 (192$), No. 3, 
pp. 212^232, figs. 9).-— In the first paper of this series (E. S. R., 46, p. 721) the 
Fi hybrid of C. coidllaria X C. tectorum was described in detail. It was x>ointed 
out that the compatibility between these two species was so low that the two 
haploid sets of chromosomes were unable to functiim together, with the restdt 
that the Fx plants were unable to grow beyond the seedling stage. The preset 
paper presents preliminary data on two other species hybrids; obtained by 
crossing €. wetosu with O. e^pitlaris and vdth (7. Memiia; both of whidi are able 
to eomplete growth to maturity. The material and methods are desdrihed, and 
tim resiidts a given in some dotsll. « 

**Wlien chromosomes are irregularly distributed, as in the ntelosls of the 
Fx from C. setose X O. eapmarii, a means is afforded whereby chromoOdine 
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niunber may, by aubsequent breeding, be increased by one or a few pairs. 
Thus, breaks in chromosome number series, such as we find in the genus Orepis, 
may be caused by hybridization, not necessarily by nondisjunction. . . . 

•‘The back crosses from the Fi {O, aetoaa X C. oapiUaHa) X C. aetoaa indi- 
cate that the germ cells of the Fi have a greater probability of survival if 
they contain the total capUlaria or aetoaa complex with or without extra 
chromosomes. . . . 

The Ft hyl^ld, having half of the hiennis chromosomes. Is an annual. This 
Indicates either the activity of the aetoaa haploid set of chromosomes or that 
reduction of the number of chromosomes in this case results in a change from 
biennial to annual. The Fi C, aetoaa X C. hiennia can not revert to the parent 
species through back crossing because of the pairing of the Hentiia chromosomes 
of the Ft during ineiosls. The back crosses to C, biennia^ which have 10 less 
biennia chromosomes than C, biennia, show no aetoaa characteristics in the 
rosette stage. In these crosses the species contributing the greater number of 
chromosomes was dominant. In C. aetoaa X C. capillaria, C. aetoaa was domi- 
nant, while in C, aetoaa X C. biennia, C. biennia was dominant. It is possible 
to propagate the hybrids and their parents by asexual means. Self-fertilized 
seeds were found to set on C. aetoaa X C. biennia Pi hybrids in the garden, 
but fulled to set in the greenhouse. The Fi ( 7 . aetoaa X ( 7 . capillaria failed to 
set selfed seed in the greenhouse but was not tested in the field.” 

Studies on the inheritance of the weight of new-born rabbits, S. 
Koi*k6 (Jour, Genetics, 14 (1924), No. 2, pp. 241-263, ftpa. 2). — In a study of 
tlie inheritance of birth weight In rabbits at the Government Institute for 
Agricultural Researcli at Piilawy, Iceland, crrisses were made between Hima- 
layan and Silver rabbits, and the birth weights of the offspring were com- 
pared with the birth weights of the offspring of the same females when mated 
with males of the same variety, Pas and FaS were also produced in the 
crosses of Himalayan females with Silver males, F*s only being produced in 
the reciprocal cross. The average birth weights of the young of the different 
generations and breeding, as well as other data, are given in the following 
table : 


Average weights and other oonatanta of young of different generations and 

breeding 


Mating 


Himalayan 98 X Himalayan cf 

Silver 98 X Silver ^ 

Himalayan 98 X Silver d* F i 

Himali^ran 98 X Silver cf F i 

Himalayan 98 X Silver cf F i, Himalayan seleotions. 

Silver 98 X Himalayan d* F i 

Silver 98 X Himalayan cf F s 

Silver 98 X Himalayan cf F t, Himalayan selections. 


Average 

weight 

Standard 

devia- 

tion 

Average 

aieoof 

litter 

Number 

of 

ofEspring 

Qrumt 

Qroma 

Number 


S5.93dba33 

5.73 

4.8 

139 

.34 

5.08 

4.8 

101 

41.91d: .37 

5.50 

4.6 

102 

41.08:1: .37 

7.68 

5.2 

198 

41.42:4: ,68 

7.22 

5.2 

51 

43.80d; .39 

4.60 

4.9 

68 

4i.a6db „eo 

8.94 

4.8 

101 

42.16db .91 

7.88 

4.7 

SO 


Much variation among the average weights and the variability of the off- 
spring of individual dams was obtained, the usual biometric constants being 
tabulated for each of the seven Himalayan does and four Silver does. The 
author concludes from the results that the inheritance of birth weight in 
rabbits ma^ be considered as Mendelian and Is governed by multiple factors. 
In the Hinmlayau $ s X Silver ^ crosses, the birth weights of FiS were inter- 
mediate between the two varieties without significant changes in the FiS except 
35696-'25 4 
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for an increase in variability. Fts were essentially the same as Fts, except 
that the offspring of one Individual were significantly greater and of another 
significantly less in weight. The FsS of the reciprocal cross were nearly as 
heavy as the heavier parent, with a decrease to intermediacy in the F», accom- 
panied by an increase in variability. Young bearing the Himalayan pattern 
in the Fs showed no relationship to the weight of purebred Hlmnlayans, and 
it is, therefore, concluded that birth weight and Himalayan pattern are in- 
herited independently. • 

Genetics of the Japanese rabbit, W. B. Castle (Jour, Genetics^ H (1924) t 
Xo, 2, pp, 22S-229). — ^The experimental results are discussed from which the 
conclusions as to the genetic factors involved in the production of the Japanese 
pattern in rabbits were derived (E?. S. R., 62, p. 222), 

On the Japanese ** rabbit, R. G. Punnett (Jour, Genetics, 14 (1924), No, 
2, pp, 2S1-240), — ^The results of several experiments in studying the genetic 
factors determining the Japanese pattern in rabbits have indicated, in con- 
formity with Castle's conclusions, that this pattern is a fourth allelomorph in 
the yellow series. It is suggested that it bears the same relation to dominant 
black as tortoise does to recessive black, but that in the former case black 
hairs may usually be found in the yellow areas. The four members of the 
allelomorphic series, dominant black, Japanese, recessive black, and tortoise 
shell, may correspond to four stages of melanic pigmentation. 

Notes on experiments by J. B. S. and L. K. Haldane have indicated a one 
factor Mendellan relationship between Japanese and yellow or tortoise shell. 
These experiments have also shown that a buck having only two small patches 
of black was genetically heterozygous for the Japanese pattern, and trans- 
mitted the condition as well as would be exi>ected by a heterozygous male 
showing the more typical Japanese pattern. 

The genetics of the Wensleydale breed of sheep. — ^I, The occurrence 
of black lambs — an examination of flock records, F. W. Dby (Jour, Genetics, 
14 (1924), No, 2, pp, 203-J118), — ^The results of a study of the inheritance of 
various characters in Wensleydale sheep, based on flock records, are given 
from the University of Leeds. The typical Wensleydale sheep has white wool, 
with the skin of the face and ears of a deep blue color. Variations, however, 
occur in purebred flocks, some having black wool and some having a pale skin 
color of the face and ears. 

Breeding records of 3,016 lambs bom during 25 years at the Underley Farm 
near Kirkby Lonsdale were used mainly in this study, though less extensile 
and less authentic records of other breeders were also employed. From the 
records at the Underley Farm, omitting the offspring of one ram that sired 
no black lambs, 13.8 per cent of the lambs were classified as pale, 63.2 per 
cent blue (typical color), and 20.6 per cent black. No significant differences 
in the proportions of the three types occurred in the different years of the 
Investigation. Though no black sheep and few pale sheep were used for 
breeding purposes, the percentages of black sheep occurring among the off- 
spring of ewes producing at least one bla<fic lamb agreed very closely with the 
expected numbers if black were due to a simple recessive Mendellan charac- 
ter. 

Records from other flocks indicated that blacks mated with blacks pro- 
duced only blacks, though one lamb of a dirty brownish-gray color was re- 
ported. Data of sufficient extent and accuracy were not available for analysis 
of pale pattern, gray hairs in a black coat, and other similar variations. 

Tbe Imheritaiice of pubescent nodes in a cross between two varieties of 
wlieiitt H. H. Love and W. T. Cbaio (Jour, Apr, Besearch {U, /$.]; 28 (Iffitf), 
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No. 8f pp. -The character pubescent node as found in a variety of 

wheat Imown as Velvetnode behaved as a simple (8:1) dominant when the 
bearded, glabrous glumed Velvetnode was crossed with a beardless wheat 
having pubescent glumes and glabrous nodes. Pubescent node seems to be 
very closely linked with the bearded condition. Further tests are expected 
to show whether the few aberrants noted are crossovers or may be explained 
otherwise. Pubescent glume, considered alone, segregated in a simple (3:1) 
ratio with pubescence dominant. 

liinked Inheritance of certain characters In the adzuki bean, Y. Kakizakt 
(OeneticSf 8 (192S), No. 2, pp. 188-177). — It becomes increasingly evident from 
studies of both plants and animals that the various hereditary characteristics 
of organisms, and their determiners or factors, are Inherited in more or less 
closely linked groups (and not independently as was assumed in earlier 
IVfendelian studies), these linkage groups being held together, perhaps, by 
chromosomes. In the present paper the author reports an instance of this 
kind from his crossing experiments employing the adzuki bean (Phaaeolus 
chrpaanthoa) t in which three distinct characters are considered, namely, 
stem color, seed coat black spotting, and ripe pod color, the variety Miyako 
having green stems, brown seed pods, and unspotted red seed coats, and 
Donsu having light reddish-purple stems, blackish-brown seed pods, and seed 
coats intensely black spotted on red ground color. The results of the work 
are tabulated and discussed as done with three generations of the hybrid 
progenies and of the parental strains. 

“Tlie factor P for reddish-purple color of stems and its recessive allelo- 
morph p (green stems) are very closely linked with B, a factor for black spot- 
ting of seed coats, and its recessive allelomorph a, respectively, and hardly 
any crossing over occurs between them. The / factor which intensifies the 
purple color of the stem, and its recessive allelomorph i are also very closely 
linked with the B factor which produces a blackish-brown color of the ripe 
pods, and 6, its recessive allelomorph, and this linkage is also very close, so 
that crossing over hardly ever occurs between them. The P-8 linkage group 
is independent of the I-B linkage group. Presence of N in a homozygous con- 
dition produces more intense spotting of the seed coats than when it is pres- 
ent in a heterozygous condition.*^ 

Bex ratio data for two chalcid egg parasites of the coffee bug (Antestia 
lineaticollls) , P. W. Dry {Jour. Oewstica, H {t92i), No. 8, pp. 219-224 ). — 
A study, at the I^ieeds University, of the sex ratios of Hadronotua anteatiae 
and Telenomua truncativeniria, two parasites of the coffee bug, based on col- 
lections and laboratory matings, showed that there were only about 20 per 
cent of males in the populations. It was found that both species can ap- 
parently produce males asexually, but bisexual reproduction is the rule, in 
which the females outnumber the males by about 8 or 4 to 1. 

Notes on the genitalia of a crowing hen, J. B. Gatenbt and F. W. R. 
Brambbxi. (Jour. Oenetiea, 14 {1924), No. 8, pp. 119-188, figa. 4).-— The genitalia 
of a White liCghom fowl showing hen characteristics except for its head, 
which resembled that of a cock, are described from the Trinity College, Dublin. 
The bird crowed loudly and often, and showed some indications of courting 
hens, though it also attacked them. Upon making a post-mortem examination 
of the bird, large amounts of fat were found in the abdominal cavity. Only one 
gonad was located whidh, on section, contained scar tissue. Portions of the 
gonad resembled tubules of a testicle, and other portions possibly resembled 
duets. Much hemorrhage was present between the gonad and the peritoneum 
which extended into the gonad, but could not be called an adenoma. Peculiar 
new growing tissoe, derived from the peritoneum and staining like testicular 
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tubules, was found completely outside of the gonad. Nohnal spermatic tubes 
with spermatogonia were not present. The authors discuss Uie possibilities of 
various conditions overriding sex determination by chromosomes in the produc- 
tion of intersexual individuals. 


FIELD CE0P8 

Native American forage plants, A. W. Sampson {New York: John Wilej/ 
d 8on$^ Ino., London: Chapman d SaU, Lid,, 2924, pp. XXV -4-495, ph 1, figs. 
199). — ^The present work deals with the more important native forage plants 
embraced in the natural pasture types of this country. Part 1, Plant life of 
the Pasture, discusses the application of the principles of botany, the general 
structure and composition of pasture plants, the laws of plant physiology as 
related to grazing, the environment of native forage plants in relation to pas- 
ture management, and the classification of forage plants. Part 2, Important 
Native Forage Plants, treats of forage genera and species with respect to their 
identity and distribution, their growth requirements and life history, and their 
forage value for different classes of livestock. 

Forage plants and their culture, O. V. Pipes {New York: Macmillan Co.. 
1924, T&o- od., pp. XXP-fd7i, pis. 14, figs. 7^). — ^The information and statistics 
are revised in this edition of a book noted earlier (B. 8. E., 82, p. 827), and 
lists of pertinent publications are appended to each chapter. 

"[Agronomic work in Michigan], F. A Spkago and C. E. Mboee {Michigan 
Sta. Rpt. 1923, pp. 233-4S4S). — ^Breeding work with alfalfa, barley, beans, corn, 
crimson clover, hemp, annual sweet clover, oats, potatoes, rye, sugar beets, and 
wheat is reviewed briefly, and comment is made on the behavior of cfover and 
alfalfa sc^ from different sources (B. 8. R., 47, p. 829), strains of sweet 
clover, and soy bean varieties. 

Annual report of the Northeast Missouri Crops Experiment Field 
(1024), W. C. Etheridge and C. A. Helm {Missouri Sta. Ciro. 128 {1924), 
pp. 2). — Poole wheat gave high yields and lodged very little In spite of a 
very unfavorable season, whereas Fulcaster and Harvest King, although yield- 
ing heavily, lodged badly in the limited variety test here reported. 

Experiments in seed production with different grasses, red clover, and 
bird’s-foot clover [trans .title], E. Lindhabd and H. Bagoe {Tidsskr. Planteavl, 
29 (1923), No. 5, pp. 875-783). — Seed culture tests with orchard grass, 
timothy, tall oat grass, meadow fescue, Italian rye grass, English rye grass, 
Poa fertilis, bird*s-foot clover, and red clover, conducted for a series of years 
at different exx>eriment stations in Denmark, are described and the results 
summarized. 

Orchard grass was sown broadcast at the rates of 9, 18.5, 18, and 22.6 kg. 
per hectare and in drills 80, 45, and 60 cm. apart at the three lower rates only. 
The first year the broadcasted plats produced the best yields of seed, but the 
average yields for tlbe second and third and the fourth to the seventh years, 
Inclusive, were largely in favor of the drilled plats. In general, the lower 
rates of seeding and the greater distances between the drilled rows gave the 
best results. 

Timothy, in two and three-year tests at three experiment stations, was sown 
broadcast at the rates of 6 and 10 kg. per hectare and drilled in rows 85 cm. 
apart at the rates of 3.4 and 6.1 kg. per hectare and in rows 50 cm. apart at 
the rates of 2.4 and 3.6 kg. per hectare. The results indicated that timothy, 
unlike orchard grass, can be made to produce a full yield of sec^ at Ihe ifamt 
harvest* The highest average yields of seed were secured from drDUng In 
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rows 85 cm. apart, but the highest yields of bay came from the plats sown 
broadcast. 

Tall oat grass produced the largest average yield of seed >rhen sown at the 
rate of 12 kg. per hectare in drills 60 cm. apart, this being the lowest rate 
of seeding and the largest distance between rows in the test. This grass gave 
the best yields of hay when sown broadcast at the rate of 40 kg. per hectare, 
but the seedings at the rate of 24 kg. per hectare gave only 100 kg. of hay per 
hectare less. 

The results with meadow fescue led to the conclusion that the largest and 
surest yields of seed are secured from drilling In rows 40 cm. apart at the rate 
of about 6 kg. of seed per hectare. 

Italian rye grass produced 460 kg. of seed per hectare more from rows 12 
cm. apart sown at the rate of 16 kg. of seed per hectare than from rows 86 cm. 
apart at the rate of 8 kg. per hectare. A comparison of Italian and English 
rye grass did not show marked dliferences in the average yields of either seed 
or hay. 

Experiments with Poa fertilis indicated that this grass ranked close to 
timothy in seed production and in cultural requirements. 

Bird’s-foot clover, throughout a number of tests, gave the highest seed yields 
from comparatively thin seedings. The rate of 4 to 6 kg. of seed per hectare 
is recommended for drilling in rows 30 cm. apart. On the broadcasted plats 
from 6 to 9 kg. of seed per hectare gave the best results. 

Early red clover produced the most seed from the second cutting, after the 
first growth was cut for hay the third week in May, while late red clover gave 
the best returns of seed from the first cutting. In each case the first cutting 
gave the largest yield of hay. 

Some factors affecting the water absorption and germination of seed 
com, G. H. Dxjnoan (Jour, Amer, 8oc. Agron., 16 (1924), 8, pp, 473-481 ). — 

Experiments at the Illinois Experiment Station were concerned with the effects 
of the stage at which the corn is harvested and of the chemical and physical 
composition of the corn kernel on the water absorption and germination of 
seed corn. 

Seed corn harvested before complete maturity absorbed water more rapidly 
and also possessed a greater absorptive capacity for water than corn allowed 
to mature on the stalk. (lorn containing a high proportion of soft starch in 
the endosperm imbibed water more rapidly than corn of the same variety 
having an endosperm wita^a lesser proportion of soft starch. Conversely, a 
high proportion of horny starch in corn reduced water absorption. This held 
true in corn selected on the germinator for disease freedom and susceptibility, 
as well as in corn that had been selected for many generations because of its 
high protein content Both the high-protein corn and corn nearly disease-free 
were relatively high in horny material, and their rates of water absorption 
were comparatively low. 

Rapidity of water absorption was associated with quick germination, 
although seedling vigor more often accompanied hominess of the kernel. 
While high-protein corn tended to begin germinating slowly, when once started 
it exhUfited seedling vigor far superior to that of the low-protein corn. 
Mature seed cmm germinated somewhat slower but more vigorously than corn 
of the same variety harvested before maturity. Corn containing a large quan- 
tity of moisture during storage germinated quicker but with less vigor than 
com ccmtainliig a smaller quantity of storage moisture. Com possessing a 
moisture Oontent of 6il pm* cent ghrminated slower and with a slightly lower 
percentage vitali^ than com having 12.6 per cent moisture. 
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The relatiTe effects of foreign pollen upon the kernel weight of com* 
mercial varieties and selfed strains of corn» T. A. Kucbsklback aud G. 0. 
Cook (Jour. Amer. 8oc. Agrm., 16 (1924), No. 1, pp. The im- 

mediate effects of fertilization by foreign pollen upon the kernel weights of 
selfed strains, commercial varieties, and various botanical types of corn were 
compared at the Nebraska Experiment Station. 

Eight combinations of selfed strains fertilized by foreign dent pollen gave 
an average increase in kernel weight of lli9 per cent, explainable only by 
heterosis. The increase due to a change in endosperm type, which occurs 
with sweet corn when fertilized by a starchy type, was also marked, amount- 
ing to an average of 19.9 per cent for 6 such sweet dent combinations.* This 
increase may have been slightly modified by a change in heterosis, since 2 com- 
mercial sweet corn varieties pollinated by other sweet varieties gave an 
increase of 1.9 per cent in kernel weight 

Commercial varieties of corn, being heterozygous, responded relatively little 
to the immediate effect of foreign pollen as a result of heterosis, 158 dent com- 
binations on 12 standard dent varieties making an average increase of 0.2 
per cent. Thirteen combinations of dent by other types, including flint, pop, 
fiour, and sweet, gave an average reduction of 0.2 per cent for the weight of 
hybrid kernels. Commercial varieties differ somewhat in the degree of 
response to foreign pollen, due probably to a difference in their heterozygosity. 
The extreme range of effect due to heterosis noted for more than 250 variety 
combinations made at the station was from a decrease of 2.3 to an increase of 
5.6 per cent. 

The effect of the opening processes upon the staple of cotton,. G. A. II. 
Fosteb (Jour. Textile Inst., 15 (1924), No. 7, pp. TS63-^T$70, figs. 21).— After 
bales of American, Queensland, Sakellaridis, and a mixing of Sea Island cotton 
had been subjected to opening processes Involving bale breakers, feeders, 
openers, and scutchers with various speeds and settings, examinations at Shir- 
ley Institute showed that the mean staple lengths of the cottons had not been 
altered by the opening processes and the fibers were not weakened appreciably. 

Community cotton production, O. F. Cook and H. D. Mabtin (U. 8. Dept. 
Apr., Farmers' Bui. 1584 (1924), PP- //+2i). — The one-variety community 
method of cotton production is outlined, aud comment is made on the merits 
of the system. The subject has been discussed in greater detail in a previous 
pubUcaUon (E. S. B., 48, p. 530). 

Cotton production, W. 11. Peekinb (La. Agr. Col. Ext. Circ. 70 (1924), PP- 
10 ). — ^Practical instructions for growing the crop in Louisiana. 

Cotton production in Virginia, G. W. Pattebon, jb. (Va. Agr. Col. Emt. 
Bui. 8$ (1924), pp. 16, figs. 5 ). — ^Available information on cotton production in 
Virginia is presented with the results of variety tests, by E. T. Batten, at the 
Holland Substation. Trice, King, and Cleveland, with average acre yields of 
1,175, 892, and 833 ^s. of seed cotton per acre, led the varieties in the order 
named, and their use is recommended. 

The dasheen, a southem root crop for home use and market, B. A. 
Yovm (U. 6. Dept. Agr., Fprmers* Bui. 1596 (1924), PP- IJ+56, figs. 26).—- 
The characteristics, composition and food value, and varieties of the dasher 
are described, and information is given cbnoernlng its history in the United 
States and practices Involved in the produetton, harvesting, storage, and 
marketing of the crop* with notes on diseases and ingpet pests. The uses ot 
dasheen for stock fee^ as a source of fiour, starch, and industrial alccfiiol are 
toucdied on briefly, and a miinher of recipes for cidiwy use are included. 
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A •tudjr of flax and kindred flbres. — III, The microscopic structure of 
** tendered •’ fibres* G. O. Seable {Jour. Textile Inst,, 1$ (jfP24), No. 7, pp, 
TS71--TS84f pis. 17). — ^The series of observations on fibers tendered by age, 
mineral acids, beat, oxidation, desiccation, light, and moisture, described in 
this contribution from the Linen Industry Research Association (E. S. B., 50, 
p. 134) appears to x>rove that the immcKliate cause of the loss in strength of 
such fibers is the development of planes of weakness running transversely to 
the fiber axis. 

These planes of weakness apparently consist of the sum of a number of 
minute twinning or gliding planes running at an angle of approximately 60^ 
across the spiral components of the fiber. In the normal fiber at least some of 
the major planes of weakness are visible as ** dislocation ** or transverse mark- 
ings. Since the dislocation marks show a differential staining with iodine 
solution, and it has been suggested that there is a depolymerization of the 
cellulose wherever they occur, if is probable that the cellulose at these points 
is more easily, oxidizable or hydrolyzable than the normal cellulose, and that 
these points are the first attacked, on tendering, with the consequent formation 
of complete planes of segmentation transverse to the fiber. 

Although W. Muller ” has shown that even in the normal fiber the greater the 
number of dislocation marks the less its strength, the present observations 
indicate that the formation of a dislocation mark does not mean a break in 
the continuity of the spiral component, fibers with a large number of dislocation 
marks on being compressed in caustic soda showing their spiral components in 
an unsegmented condition. The loss in strength of tendered fibers does not ap- 
pear to be caused by the spiral components of the fiber slipping over one 
another* although a separation of these components into discrete entitles can 
be brought about by pressure. Segmentation takes place only with the change 
of the cellulose at the dislocation mark by oxidation or hydrolysis. 

Production of henequen fiber in Tncatan and Campeche* H. T. EnwAims 
(t/. 8. Dept, Apr, Bui, 1B78 {1984), ^0, figs. 10). — Based on field studies in 

Yucatan and Campeche in June and July, 1923, a report is made on the soil 
and climatic conditions in these States, geographical distribution, cultivated 
areas, and varieties of henequen {Agave fouroroydes) , organization and man- 
agement of henequen plantations, preparation and handling of the fiber, and 
the present market situation and future of the crop. The binder twine fiber 
situation is discussed briefiy. The author thinks that with stable economic, in- 
dustrial, and political conditions in Yucatan, and with no material change 
in the present prices of the fiber, the supply of henequen fiber, supplemented 
by other hard fibers, should be adequate during the next few years to meet 
the world demand. 

Variety testa with oats* 1015— Y920 [trana title], J. G. Labsxn {Tidsshr, 
Planteuvl, 29 {1928), No. f, pp. 86-94), — ^The results of comparative tests with 
several improved varieties of oats, conducted for six years at three Danish 
insular experiment stations and five stations in Jutland, are reported. The 
different varieties are described as to quality and season. 

Sejr oats, a Svaldf selection from Milton, ah American sort, gave the highest 
yields of grain and straw on the islands, while in Jutland this variety stood 
fifth in the yield of grain. On the islands Sejr yielded at the rate of 83.15 
bu. per acre as compared with 61.15 bo. on the mainland, where the yields 
of all varieties were generally lower. Sejr, Kron, and Gul Naeagaard, the lead- 
ing varieties, stood about equal in strength ot straw* earliness* and peremitage 
of hull, ail filiese fhctors being quite iSavorable. 

•FhwafsraGiiiiiig* 1 (1921), No. 1, pp. 1--25. 
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Potato growing in Kentucky, J. S. Qaboneb ami 0. W. Mathbwq {Km- 
tuokp 8ta, Circ. $4 {19B4), pp. 2S-B8, figa. 20 ), — Cultural methods and field 
practices are recommended for i^otato production in Kentucky, with com- 
ment on varieties, seed, and control of insects and diseases. 

Potato culture [trans. title], J. H. Lavoie {Min, Agr, Prov, QuAheo Buh Kl 
{1924) t pp* 119, figs. 19 ). — Intended primarily for conditions in Quebec, this pub- 
lication presents in French practical information concerning the characteristics, 
varieties, and soil, climatic, and cultural requirements of the potato, with 
observations on seeding and seed improvement, fertilizers, harvesting, storage, 
and marketing. « 

Size of seedling tests with special reference to the rate of seeding and 
relative yields fof rice], J. P. Torbes (Philippine Agr, Rev,, 17 (1924), No. 
1, pp. 1S--20 ), — ^Having transplanted large and small seedlings of the Ramai 
and Tadung varieties of rice in comparison, the author found that the small 
seedlings were less resistant to conditions than the large type, the stands 
averaging 59.65 and 87.13 per cent, respectively. Large seedlings produced 
more culms per plant and gave higher average yields of grain per plant and 
per unit area than the small seedlings. On the other hand, the length of culm 
was only slightly affected by the size of the transplanted seedlings. The ratio 
of large to small seedlings in the seed bed was in inverse proportion to the 
rates of seeding. 

The effect of spacing on tillering and production of three varieties of 
rice, P. A. Roobiqo (Philippine Agr,, 13 (1924), No. 1, pp. 5-28 ). — When three 
varieties of rice were transplanted at spaclngs ranging from 10 by 10 cm. 
(3.93 in.) to 40 by 40 cm., increase in the space allowed per plant was ac- 
companied by increased numbers of fruiting culms, whereas the number of 
fruiting clums per unit area decreased. Spaced at 10 by 10 cm., Baluson plants 
averaged 1.82 fruiting culms, Murmuray 1.49, and Diquet a Boiilising 1.76, 
while at 40 by 40 cm., average numbers of 11.22, 10.95, and 11.65 culms, respec- 
tively, were obtained. Distances of 30 by 30 cm. gave the highest yields and 
net values for the first two varieties and 25 by 25 cm. for the last named. 

The distance between hills did not affect the distribution and the growth 
of weeds during the early growth of the plants. The date of flowering was 
slightly affected by the transplanting distance, the plants in the plats with 
hills at 30 by 30 cm. and 40 by 40 cm. heading out a few days later. The range 
of flowering season was greater in plats with hills 40 by 40 cm. apart. In 
these particular plats the tillering of the plants was more free, and the growth 
in general was more vigorous. 

The saving in seed and labor possiblq at the wider spaclngs Is pointed out. 

A study of the relation of different amounts of water supply to growth, 
straw, and seed production of rice, R. A. Retbs (Theaia, Col. Agr., Univ. 
PMlippinea ILoa Banoa, Laguna]; aba. in Philippine Agr., 13 (1924), No. 1, 
p. 55 ). — In a study of the influence of the water supply on the growth, straw, 
and grain production of both lowland and upland varieties of rice, a high 
percentage of moisture gave the higher yields of straw and grain and a low 
percentage of moisture gave markedly low yields. A wide difference was 
fbund in the moisture requirements of upland and lowlSRd varieties of rice, 
and the amount of water needed for heavy grain production was directly 
proportional to the yield. Tillering was more abundant in rich soil than in 
poor soil. 

Tim effect of several mineral fertilizers apon the nodulation of 
riri^m soy beans, A. T. Peexhis {8oU SoL, 17 (1924)^ No. 3, pp. 41^447).^ 
k study of the effect npon nodulation of soy beans of the Rmr essential eie> 
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ments most likely to be limiting factors is reported from the New Jersey 
Experiment Stations. 

When lime was absent or present in only small amounts nodolation was 
greatly limited. The salt balance appeared to have little effect on nodulation 
when a small amount of lime was present. Varying the amounts of acid 
phosphate gaye Indications that phosphate was not essential for the nodulation 
of young soy bean plants. A close relation between root development and 
nodulation was noted. Applications of potassium choride up to and including 
500 lbs. per acre had no appreciable effect upon nodulation, and greater applica- 
tions inhibited the symbiotic relationship. Maximum nodulation was not ob- 
tained with applications of limestone under 500 lbs. per acre, and larger appli- 
cations did not cause increased nodulation. Where from 0 to 3,000 lbs. of 
sodium nitrate per acre was applied to the soy beans, the results indicated 
that small applications of nitrogen (up to 250 lbs. per acre of sodium nitrate) 
increase nodulation slightly, but that fixed nitrogen is not needed for good 
nodulation and that heavy applications inhibit the infection of the host. 

The author concludes that elements essential for plant growth do not directly 
affect the infection and nodulation of legumes. 

A note on the nodnlation of soy beans, A. T. Perkins {Soil Soi., 17 {1924), 
No, 6, pp, 449-4 oS ), — ^Efforts to determine why essential elements favor 
nodolation under agricultural conditions and often tend to limit it under the 
conditions of these experiments embraced studies of the effect of phosphate, 
of osmotic pressure, and of lime upon nodulation and the effect of Increasing 
applications of essential elements upon toxicity to nodulation induced by non- 
essential elementa The results suggested that when phosphorus and potas- 
sium increase nodulation they may do so by counteracting some toxic factor 
in the soil. Calcium may increase nodulation by counteracting some toxic 
factor In the soil, by entering directly into either the process of infection or 
nitrogen fixation, or as u result of being the first element to limit the growtli 
of the seedlings by its absence. Under the conditions of these experiments, 
when the elements under consideration affect nodulation they may possibly 
, do so by disturbing the physiological activities of the plants. 

Experiments With sugar beets from seed produced by selected and un- 
selected roots [trans. title], E. Linuhard (Tidsskr, Planteavl, 29 {1923), No, 
2, pp, 321-328), — ^The average results in 1922 of three field tests at as many 
dlffer^t points showed that the seed from the largest or selected roots, as 
compared with that from unselected roots, produced a small increase in yield 
of roots with a slight decrease in sugar and dry matter content. Both lots of 
seed had a germination of about 87 per cent. 

Oulture experiments with sugar beet strains, 192E [trans. title], E. 
Lindharu {Tidaskr, PUpnteavl, 29 {1923), No. 1, pp. 93-^118). — Seven Danish 
strains of sugar beets were compared in 1922 with a Swedish strain and a 
German strain. 

The average results as to yield of beets and sugar content indicated that in 
quantity of sugar produced most of the Danish strains stood equal to or 
between the two standard strains. As compared with these strains, the Danish 
sorts produced in general a somewhat higher yield of beets but with a slightly 
lower percentage of sugar. 

Spacing eatpeHmeiits with sugar beets In Moravia in 10E3 [trans. title], 
F. OnuwLiJk and J. Simon Zuckerindwt. CeohosUwoik. Mepub,, 48 

{1924)f No$. 39, pp. 309^16; pp. 317-^2S; abs. 4n Com. Cent. Fabric Sucre 
France, Circ. Mehd., 36 il924y. No. 18^3, pp. 341, 342 ). — ^Experiments with 
Dobrowits and Sdtureiber sugar beets continued in 1928 gave results in general 
accord with those obtained earllmr (E. S. R., 50, p. 787). The influence on the 
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beets of the different spacings, 40 to 60 cm. between rows, and 25 to 30 cm. 
between plants in tbe row, can be summarized as follows : 

The absolute weight of the root Increased when the distance between or 
within rows was increased. Increases of 12.5, 25, and 50 per cent in the area 
per beet increased the weight of the roots from 8 to 12 per cent, 15 to 19, 
and 35 to 41 per cent, respectively. The effect of increased space on bifurca- 
tion of the beets was insignificant, the maximum amount of forked beets being 
3.3 per cent in 60-cm. rows. Extended (pacing seemed to prolong growth and 
delay maturity. 

Increased spacing between and within the row reduced the sucrose C 9 ntent 
of the root but little, a redaction averaging only 0.59 to 0.44 per cent for the 
two varieties resulting from widening the rows from 40 to 60 cm. The dry 
matter content of the root suffered a maximum reduction of 0,98 per cent^ and 
the nitrogen content of the dry matter rose very slightly, 0.04 per cent at most 
The yields of roots, leaves, and sugar per unit area in 1923 were reduced by 
increased spacing, the greatest reduction at the widest spacing, 60 by 30 cm., 
amounting to 11 per cent in the sugar yield, and from 8 to 10 per cent in the 
root yield. The closest spacing, 40 by 25 cm., again produced the best results 
with both varieties. 

Taros and yautlas, promising new food plants for the South, R. A. 
XOUNO (U. 8. Dept. Agr. Bui. mn (1924), pp. 24, plB. 11, figs, id).— The general 
characteristics, uses, and the relationship of taros {Colooasia spp.) and 
yautlas (Xanthoscma spp.) are set forth with keys to the vegetative characters. 
Among the several Colocasias described are the blue tanyah, Ong-hwa taro, 
dasheens, small tubered Japanese taros, Penang taro, yellow tanyah, and 
igname branca. Important Xanthosomas dealt with include the Rolliza, Pica- 
uncucha, Malanga colord. Nut eddo, and belembe yautlas. 

How long do the various seed species retain their germination power? 
K. Dobph-Pstbsskn (Intematt. Rev. Sci. and Bract. Agr. iRome}, n. ser., 2 
<i924), ^ 0 . 2, pp. 28S-901). — Investigations on the longevity of different agri- 
cultural and weed seeds were carried on at the Danish State Seed Testing 
Station between 1891 and 1920. 

In tests made on single lots of each species^ seeds of the legumes with good 
initial germinability retained it almost unaltered in the third year. During 
the following years germinability decreased, while the content of hard seeds in 
roost cases was nearly constant. In some of the samples, L e, TrifoUum 
repens, T. hybridutn, and Lotus oomiculatus, a few seeds still germinated 
after 25 years, and the samples contained some hard seeds. 

Seed of grass species having a high initial germinability also retained it 
nearly unaltered for 3 years, exceptions being Bromus arvensis, Alopeeurus 
pratensis, and Seoale oereale. Only a few of the grasses keep their germina- 
tion power more than 7 to 8 years. Although oats showed an initial germina- 
tion considerably below normal, they retained the power of germination longer 
than samples of wheat, barley, and rye, which had higher initial genntnathm 
power. 

Samples of Beta vulgaris^ Brassica napus rapifera, and B. eanipestri rapifera 
kept their power of germination almost unaltered until the ninth year, aftei* 
which a decrease took place, although still exceeding 50 per omit in the tenth 
year. Seed of Daucus carota decreased in germinabiiSty somewhat la the 
secoQd year, with an equal reduction anually thereafter, the seed being dead 
in the ninth year. Seed of cruciferous plants seem to felaiii tbe power of 
germination comparatively long, while umbeUlferons lose their power of 
gHimtnatioa mote rapidly. 
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The seed of Goniferae showed a regular decrease in germinabillty after the 
first year. However, samples of PUius Hlvegtris and P. montana contained, 
in the fourteenth year, a few seeds still able to germinate. 

Several samples of each of the more important species of legumes, grasses, 
and root crops were studied in a series commenced in 1902-3. According to the 
investigations, samples having a high initial germinabillty and only a few or 
no hard and dead seeds lose this power faster than samples containing many 
hard seeds but no dead seeds, apparently because the hard seeds are, as a 
rule, the ripest and best developed and contain comparativ^y less water than 
the other seeds in the sample. It appears that well>germinating seeds of the 
legumes tested (red clover, white clover, alsike, alfalfa, and medic), stored 
under drier conditions than In commercial storerooms and germinated under 
more favorable circumstances than in practice, retain their germination power 
unaltered in the second and third year, but in the fourth year an essential 
reduction continuing during the following period will take place. The rapidity 
of germination, which decreases earlier than the germination power, is in some 
cases a little lower the second year than the first. Other investigations showed 
that the germination power in the soil beai;^ a close relation to the speed of 
germination of the seed. In the case of two seed consignments with the same 
power but different speeds of germination, the seeds with the highest speed 
should always be preferred. The various species of grass seed also retain the 
germination power differently. The studies suggest that when the grass seed 
has a good speed and power of germination the first year and is stored under 
favorable conditions, it can keep the germination power unaltered for two 
years. 

HOETICXrLTTmE 

My garden book, J. Weathers {London and Neta York: Longmana, Qreen d 
Co., 19B4f PP* X 17 -1-77.}, pU. ftffa, S92), — ^This comprehensive treatise, 
illustrated in i>art in color, embraces both the scientific and practical view- 
points and covers the entire field of horticulture — ornamentals, vegetables, and 
fruits. 

The vegetable garden, I. D. Bennett, rev. by A Keuhm {Garden City^ 
X. Y.; Doubieday, Page d Co,, 1922^ rev, and enl, ed., pp. X//-f23i, pU, 27). — 
A revised and enlarged edition of a previously noted work by Bennett (E. S. R., 
21, p. 440). 

Vegetable culture, J. Dybowski {Traitd de Culture Potag^e., Paris: J.-B, 
Bailli^'e d Sons, 1924, 5. ed., rev., pp. XII ’4-540, 130). — ^This, the fifth 

and revised edition, contains general cultural information on both the common 
and rare kinds of vegetables. 

[Horticultural investigations at the Rosthern, Saak*, Experimental 
Station], W. A. Mxjnbo {Canada Ewpt. Farms Rosthern {Sash.) ffta. Rpt. 8 upt. 
1923 pp. 2S--34, ftp. 1). — This comprises for the most part brief varietal and 
cultural notes on numerous fruit, vegetable, and ornamental plants (E. S. B., 
48, p. 882). 

[Plant breeding od^vities at the Vineland (Ont*) Horticultural Ex- 
periment Btatton] {Ontario Min. Agr,^ Rpt. 1923, pp. 41, ifi).-— This is a brief 
progress report upon breeding work with various vegetables and fruits. The 
Viking raspberry, one of the station’s production^ showed much promise 
during the year. 

Grapes, peaches, mrions, and how to grow them, T. W. Sanpees aud J. 
Lastsde&l {London: W. H. d L. Collinghridge, 1924, PP- 144^ 19, figs. 40 ). — 

A handbook dealing with history* culture, management, and propagation ftom 
the viewprint of the Englirii glasshouse grow^. 
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Loisel, rev, by F. Lesoukd {VAMperge, Paris: ZAhr. Agr, Maisw 
BmstiQue, ll9iB41, JO. etf., rev., pp. Affs. A small hand- 

book dealing with the culture of asparagus in the field, greenhouse, and 
frames. 

The mushroom industry of Pennsylvania, C. It. Mason {Penn. Dept. Agr, 
Bui, S92 iJ9£4)t PP* figs, 10 ). — Stating that Pennsylvania produces 85 per 
cent of the mushrooms grown in the United States, the author discusses the 
present status of the industry, taking into consideration equipment, cultural 
practices, harvesting, marketing, etc. 

Ammdcan fruits, S. Pbaser. (A^cio York: Orange Judd Puh, Co.,^Ino,; 
London: Kegan Paul, Trench, Truhner d Co., Ltd,, 1924, pp. XF-h888, figs, 
173 ). — comprehensive and well-illustrated manual relating to the propagation, 
cultivation, harvesting, distribution, and marketing of the various fruits grown 
in North America, paying particular attention to the apple, pear, peach, and 
plum. 

Importance of proper pollination In fruit yields, R C. Auchtkb (Md. 
Agr. Boc., Farm Bur. Fed,, Rpt,, 8 (1923), pp. 171-^182 ). — A general discussion 
of apple pollination, emphasizing. in particular the results of studies, carried 
on at the Maryland Experiment Station, showing the sexual status of num- 
erous varieties and indicating varietal combinations insuring satisfactory 
pollination. 

[Fruit pollination], O. H. Hoopeb {Fruit, Flower, and Veg, Trades^ Jour, 
[London), 40 {1924) t Ros, 25, pp. 696, 697; 26, pp. 735-737 ). — ^A summary of 
the results of English investigations and experiences in the pollination of 
small fruits, tree fruits, and nuts, setting forth those varieties which have 
been found self- or inter-sterile and recommending combinations which ex- 
perience has shown to yield satisfactory crops of fruits. 

New problems found In cherry pollination, 0. E. Schuster {Bettet' Fruit, 
19 {1924), Zfo. 5, pp. 7, 8, 17, figs. 2 ). — ^A brief popular article in which the 
author, after calUng attention to apparently inconsistent results in cherry 
poll' nation, states that such are likely due to the existence of seedlings so 
closely resembling parent varieties as to be often indistinguishable except on 
very close examination. A solution to the problem is offered in the asexual 
propagation of trees of proved pollinating capacities, for the determination 
of which a simple method of sacking blossoms with subsequent hand pollina- 
tion is outlined for the benefit of the practical orchardist. 

The cold storage of pears, E. L. Ovxbholseb and L. P. Latikeb {Calif omia 
8ta. Bui. 377 {1924), PP- 06, figs. 12 ). — Composed largely of data on the 
behavior in cold storage of individual varieties of pears, this bulletin also 
discusses several factors concerned in pear storage. 

Pears kept best at from 80 to 82* F. except in the case of fruit harvested 
when r^tively immature, in which condition 36* favored jceeping and ulti- 
mate eating qualitl^. The stage of maturity at the time of harvest was found 
to have an important bearing on the size, flavor, and keeping quality, pre- 
maturely harvested fruit not only wilting badly but also failing to attain 
satisfactory color and flavor. Blue mold {PentodUum upp>), found to oocur 
upon certain varieties at all temperatures utilized in the investigation, was 
retarded by temperatures in the vicinity of 82*. 

Pears exposed to ammonia fumes suffered from blackening of the skin in 
the vicinity of the lenticels. This injury was particularly manifest In Im- 
mature or moist fruits, and apparently was worse In certain varieties than 
in others. 

Beer scald, found to occur at any of the temperatures used, was miKfli less 
^^prkralent on fruits harvested at the prcper stage of rhimiiing* Of fjha mwy 
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varieties studied, Bartlett was found to be most sublect to scald, followed 
by Ck>mlce, Louise, and Clairgeau. 

Observations on the comparative keeping qualities of cross-pollinated and 
parthenocaiiiic Bartlett pears gathered from the same orchards showed the 
former to mature considerably earlier, indicating that crossed fruits need to 
be picked approximately two weeks earlier than seedless fruits. Records taken 
on Bartlett pears stored in a well-ventilated chamber showed a weight loss of 
5.23 per cent during the nine days required for ripening. 

Currants and gooseberries: Their culture and relation to white-pine 
blister rust, G. M. Darrow, S. B. Distwiler, et al. (17. 8, Dept Affr,, Farmers* 
But 1S9B pp. II+S8, figs, 27), — ^This bulletin, a revision of and super- 

seding Farmers’ Bulletin 1024, previously noted (B. S. R., 41, p. 45), again 
presents, in addition to general cultural, varietal, and miscellaneous infor- 
mation, a discussion of the important relation between currants and goose- 
berries and the spread of white pine blister rust. A summary of State laws 
concerning currants and gooseberries in relation to blister rust control and 
a digest of State and Federal quarantines governing the movement of cur- 
rant and gooseberry plants are included. 

New grape varieties for California, G. C. Husmann {Pacific Rural Press, 
108 (1921), No. 25, pp. 61/2, 643, figs, 5). — This article includes popular and 
technical descriptions of several promising vinifera grapes introduced by 
the U. S. Department of Agriculture into California, and which are deemed 
of value for extending the California grape season and in providing better 
shipping and table qualities. 

The Almeria grape Industry of the Old World, W. V. CRtrKss {Blue 
Anchor, 2 {1925), No, 1, pp, 6-8, SO, SI, figs. 7). — ^This brief article contains 
personal observations upon (he culture, varieties, harvesting, and transporta- 
tion of the Almeria or so-called Malaga grape as grown in Spain. 

The olive: Its culture and manufacture into oil, J. Bonnet {V Olivier 
et les Produits de VOlPvier, VHuile dIOHve. Paris: J.-B. BaiUidre d Son, 1924, 
pp. S4^, figs. 83). — ^This is a general discussion dealing with the culture and 
propagation of the olive true, the manufacture and preservation of olive oils, 
and the preparation of preserved olives. 

Avocado pollination tests, O. I. Clark {Calif. Avocado Assoc. Ann, Rpt 
1923-1924, pp. 16-22, pis, 2). — Following suggestions made by Stout in an 
earlier paper (K. S. R., 6U, p, 238), parts of three Fuerte avocado treses were 
covered with netting, within which was confined a swarm of bees. Contrary 
to expectations, approximately the same number of fruits were produced within 
as without the nets. The inclusion of Fuerte, Blakeman, and Katherine Ting- 
ley varieties within a single tent did not result in as heavy production as oc- 
curred on portions of trees of the same varieties protected from cross-polli- 
nation. When insects were excluded by a netting from one-half of a Dickinson 
tree no fruit resulted, and at the same time the uncovered portion produced a 
heavy crop. A Fuerte branch grafted on a Challenge tree failed to assist in 
the setting of fruits, notwithstanding proved compatibility. Similar results 
were obtained with Harmon trees budded with Katherine Tingley shoots. 

As a result of the study, the author suggests that nutritional conditions are 
of fundamental imi>ortance in determining the fruitfulness of the avocado. 
Apparently, well-matured brandies possessing only a moderate amount of well- 
distributed new growth are requisite to productivity. The work with the 
Dickinson variety showed that insects are essential to fruitfulness, but likely 
not in the rOle of cross-pollinators, 



344 


EXPERIMENT 8TA.TI0N RECORD 


[VoLR2 


The banana and its cnltiyaliont with special reference to the British 
Empire {Bui, Imp. Inat. [London], B2 {1924), No. S, pp. SOS-SSS, pla. S ). — 
Information is presented concerning the development and present status of 
the banana industry, taking into consideration botany, geographical distribu* 
tion, and the adaptation of various British colonies to banana production. 

The propagation and cultivation of citrus trees in Egypt, T. W. Bbown 
(Egypt Min. Agr.^ Tech, and Sd. Serv. Bui, 44 {1924), PP- pla. SO ). — 

This is a general discussion relating to cultunil practices, f»tocks, varieties, 
propagation, etc. 

Date palm in Egypt, T. W. Bbown {Egypt Min. Agr., Tech, and 8oi. Serv. 
Bui. 49 (1924), pp. S9, pla. 11). — ^A. popular discussion relating to tlie present 
status of the date-growing industry, cultural practices, varieties, pollination 
requirements, methods of harvesting and marketing, etc. 

Walnut culture in Gallfomia, L. D. Batchelob {Calif onUa Sta. Bui, S79 
{1924), pp. 3-91, figa. 34 )- — comprehensive and general discussion of the 
various phases of Persian walnut production, including climatic and soil re- 
quirements, water supply, varietal descriptions, methods of propagation, plant- 
ing, culture, combating insect and fungus pests, harvesting, curing, marketing, 
and probable revenues. 

A handbook of Crocus and Golchicum for gardeners, E. A. Bowles 
{London: Martin Hopkinaon d Co., Ltd., 1924, PP- XII -4-186, pla, 24 ). — This 
book discusses the culture and the botanical characters of the genera as a 
whole and of various species deemed worthy of planting for ornamental pur- 
poses. 

The roses of Britain, A. H. Wolcev-Dod {London: Taylor and Franoia, 
1924, PP- 119 )- — ^This comprises detailed descriptions of the wild roses known 
to grow in the British Isles, witli notes on their peculiarities and relationships 
and on their comital distribution. 

Roses, J, Lachaume, rev. by G. Bellaib {Lea Roaiera. Paris: Lihr. Agr, 
Maison Ruatique, 19 ed., rev., and enl., pp. 192, figa. 80 ). — This is the nine- 
teenth edition of a small handbook devoted to the culture, propagation, pruning, 
and use of roses. 

Mountain flowers, L. Mabbet {Lea Pleura dea Montagnea. Paria: Paul 
Ijechevalier, 1924, PP- CLXXyiI‘\-130, pla, 96, figa. 124 )- — ^^his handbook, 
illustrated in part in color, contains descriptive and botanical notes on a large 
number of flowering plants. 

Gardening in California: Landscape and flower, J. McLaben (San Fran- 
oiaoo: A. M. Robertson, 1924, 13 ed., rev.,}, pp. XII+396, pla. 28, figa. 126 ). — 
This well-illustrated book, devoted for the most part to plant materials, also 
contains information upon the planning and planting of home grounds. An 
earlier edition has been noted (E. S. R., 20, p. 842). 

The Soledad garden and arboretum: The Harvard Biological Institute 
in Cuba (Atkins Foundation) on Soledad Estate^ D. Fairchild {Jour. 
Heredity, 15 (1924), ^No. H, PP- 461-431, figa. 8). — ^A brief account relating to 
the hlAory, organization, and plant breeding activitieB of a privately owned 
Cuban arboretum, which, through the generosity and vision of its founder, also 
functions as the Harvard Biological Institute tor Tropical Research. 

Gardens of Sou^ Africa, D. FAnmxtKUc {London: A. d C. Black, Ltd,, 
1924, PP- VIII-4-213, pla. id).— Illustrated In colors, this handbook contains 
general information conccsmlng plant materials and garden arrangements In 
use at the preiewt time in South Af riegf 
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Practical forestiy from a workman's point of view, A. C. Diiummie 
(London: George Routledge d 6om, Ltd,, 19t4, pp. XII+S40, pie, 8, fU/e. 24 ), — 
This book, prepared from the actual Bnglish workman’s point of view, con> 
tains practical information on the planting, care, and utilization of forests. 

A forest manual, P. Razous (Aide-Mdmoire du Commerce et dCH Industries 
du Bois, Paris: Boole de ByMouUure [eic.], 1924, pp, S82+XXXJI, figs, 41 ), — 
This book contains information relating to the cutting, transportation, and 
handling of lumber, lumber manufacture, the principal woodworking indus- 
tries, and forest legislation. 

Annual progress report of forest administration in the United Provinces 
for the period 1st April, 1S2S2, to 81st March, 1923, H. Q. Billbon 
{United Prove, [India) Forest Admin, Rpt,, 1922’-2S, pp. [6)-\‘S8^XCIV-\-4 )^ — 
This, the usual annual report (E. S. R., 50, p. 345), Is composed largely of 
statistical data concerning alterations in area, fire protection activities, for- 
est output, etc. Detailed tabular reports are appended. 

Aerial photography in forestry, logging, and engineering, E. Wilson 
{Paper Indus., 6 {1924), 7, pp. 1207-121 S, figs. 7). — A brief popular discus- 

sion, in which the author outlines and discusses the methods and practices 
of mapping forests with the nld of the airplane. 

A scheme for systematic identification of woods with the aid of a hand 
lens, J. L. BncNFAiT and J. P. Pfeiffeb (Jour. Forestry, 22 (1924), No. 7, 
pp, 724-761), — ^The details are herein presented of a method of technique 
which has been successfuTly utilized in identifying species of woods, even 
those quite closely related. Detailed descript ionsf are included of important 
European forest species, together with a key deduced therefrom. 

Studies in transpiration of coniferous tree seedlings, G. A. Peabson 
(Ecology, 5 (1924), No. j}, pp. S40S47, figs. 2). -^Transpiration measurements 
made in 1910 and 1920, at the Southwestern Forest Experiment Station of 
the U. S. D. A. Forest Service, located at Flagstaff, Ariz., upon seedlings of 
four species of native conifers showed the bristlecone pine to have the highest 
ratio of transpiration to accretion In dry weight, followed in order by western 
yellow pine, Douglas fir, and Englemann spruce. When water was withheld, 
all the species exhibited an unexiiected resistance to transpiration, serious 
injury to the foliage being at first largely confined to the youngest shoots. 
No large or consistent differences were noted between the several species in 
respect to pulling power upon the soil water. Although no definite conclusions 
were drawn concerning relative persistence under wilting conditions, the 
bristlecone pine was apparently the most enduring species. Improved methods 
of technique suggested by the study are presented. 

Western hemlock; red pine (Canada Dept, Int., Forestry Branch Tree 
Pamphlets 5 (1924), PP* 7, flgs, 2; 6, pp, 7, figs. 2), — ^These pamphlets, continu- 
ing the general series (E. S. R., 50, p. 844), present brief notes on the habits 
and characteristics of the trees and the woods, general distribution df the 
species, etc. 

The giant Beqnoia, R. S. BIixswobth (Oakland, Calif,: J. D, Bergen-, 1924 
pp, 16ft, pis, 12), — ^A popular discussion, in which the author discusses the 
paleobotany, early history, characteristics, and taxonomy of the Sequoia trees, 
Stressing the need of lareservatlon. 

limbers of trO|d^cal America, S. 3, Rscobd and O. D. Mell Haven: 

Yale Univ, Press; London: Humphrey MUford, 1924 PP* XVIII+610, pis, 51 ), — 
This is a well-illustrated book prepared in two parts, the first of which deals 
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with the tropical American countries and their forests and the second with the 
trees and their woods, paying particular attention to the anatomical charac- 
ters which distinguish the species. 

The story of rubber, J. W. Stubheb (Amen Jour, Pharm., dd (1924) t Vo. 
10, pp. 72i-745, fiQB. 5 ). — A popular discussion relating to the history, early 
practices, Introduction into the East Indies, chemistry, methods of manufac- 
ture, utilization, etc., of rubber. ^ 

The Rubber Conference, Brussels, 1024 (London: Rubber Grotoers' 
Assoc., 19^4^ pp. 218, ftps. 14 ). — ^Herein are presented the proceedings of the 
International Rubber Conference held at Brussels in April, 1924. 

% 

DISEASES OF FLAKTS 

[Plant pathology work at the Michigan Station], G. H. Coons {Michigan 
8ta. Rpt. 192S, pp. 213-215). — Cooperating with H. J, Stafseth of the depart- 
ment of bacteriology, studies on the preclpitins of fungi of the Sphaeropsidales 
group as a means for their identification were continued, but without success, 
owing to difficulties in their preparation and use. However, results obtained 
with allied fungi are said to indicate that serum reactions will differentiate 
fungi readily. Work of M. C. Carpenter with dyes is said to indicate their 
value as a means of differentiating related organisms. 

Among the plant disease investigations reported upon, a brief account Is 
given of work carried on to develop a strain of celery that is resistant to the 
disease known as yellows. Progenies from original selections are 'being tested 
as to quality and type. 

In bean disease investigations, work w^as continued ^on testing bean hybrids 
for anthracnose resistance, in which several new strains were derived by cross- 
ing Red Kidney beans with Robust beans. Several resistant types are said to 
be under further investigation. 

In a previous publication (E. S. R., 48, p. 844 ) B. Nelson reported finding 
heavily straining bodies in the phloem of mosaic diseased plants, and he in- 
terpreted these to be protozoa, but according to the author subsequent investi- 
gations have failed to confirm this interpretation. 

A brief summary is given of potato disease investigations, in which it is 
stated that interesting results have been obtained on the use of sulfur for scab 
control. In testing the relative value of spraying and dusting for controlling 
hopperburn and fungus diseases, a marked superiority was shown for the 
Bordeaux mixture spray. 

Tests have been made of a number of fungicides for stinking smut control, 
and the new copper dust methods for seed treatment have proved satisfactory 
and are being used rather extensively over the State. Some evidence has been 
secured to show that certain hybrids of high yielding wheats are Immune to 
stinking smut ^ 

0. W. Bennett investigated mosaic diseases of raspberry. He has carried out 
extensive roguing tests for the control of this disease, and he has demonstrated 
the relation of aphids to disease dissemination. 

The effect of lactic acM on spore production by Oolletotricitum Unde* 
muthianum, K. F. Hopkins {Phytopathology, 12 (1922), No. 8, pp. SBO^OS. 
llgfi. 2). — In studies of cultures of V. Undf'fnuthiamm in which the H-lon con- 
cmitration was varied, it was found that the growth In diameter in the most 
add culture was seven-tenths of that of the largest colony in the series, fipore 
production appeared to increase with Increase in HAon concentratimi and with 
'the accompanying decrease In the amount of growth. 
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Studies on H^minthosporlum spe^des found on cultivated barley in 
California* G. E. Paxton in Phytopathology, 12 (1922), No, 9, pp. 446, 

44^)* — Studies are reported on H, gramineimi and H, aaiirttm, both of which 
are said to occur on barley. 

The resistance of oat varieties to stem rust* W. W. Mackie and R, F. 
Allen (Jour, Agr. Research [ U . S.], 28 (1924), No, 7, pp, 705-720, pU, 2, 
fig, 1), — ^The results are given of a test of 217 varieties of oats grown in the 
greenhouse and in the field, in 1920, after being inoculated with oat stem rust 
collected at Berkeley, Calif., and of varieties of oats inoculated with collec- 
tions of oat stem rust secui'ed from nine oat-growing districts in other parts 
of the State. In general, the resistant varieties in the first experiment proved 
resistant to the rust from all the difilferent sources, and the susceptible 
varieties were susceptible to all. 

A Heliiiinthbsporlum root rot of wheat in Idaho, J. M. Raeder (Abs, in 
Phytopathology, 12 (1922), No. 9, p, 447 ), — serious root rot of wheat was re- 
ported from Idaho, in which the plants were stunted and lighter in color. In 
some spots many of the plants were killed, and the remaining ones were stunted 
and produced shriveled grain. The species of fungus responsible for the root 
rot was not determined. 

The relation of temperature and hydrogen-ion concentration to uredin* 
iosfmre germination of biologic forms of stem rust of wheat* G. R. Hubsh 
(Phytopathology, 12 (1922), No. 8, pp. S5S-661, figs. 7 ). — A report is given of 
studies made to determine whether physiological differences could be demon- 
strUted for biological forms of stem rust of wheat without the aid of differen- 
tial hosts. 

The experiments were limited to the effect of H-ion concentration and tem- 
perature on the germination of the urediniospores of Biologic Forms XI and 
XXYII of Puccinia graminis, A considerable difference in germination in the 
two forms in response to temperature and H-ion concentration was observed. 
The form more limited in its host range was also more restricted in tolerance 
of extremes of H-lon concentration and temperature. It is l>elieved that at 
leasts some biologic forms possess individual physiological characteristics that 
are demonstrable by physical and chemical studies, and that these may be 
sufficient to establish them as definite taxonomic entities. 

The rosette disease of wheat aud its control, A. G. Johnson, H. H. Mc- 
Kinney, R. W. WiSiB, and C. E. Leighty (U. 8 . Dept . Agr., Farmers* Bui, 
1414 (1924), pp. II ^10, figs. 5). — A popular description is given of the rosette 
disease of wheat as it occurs in certain localities in Illinois and Indiana, and 
suggestions are given for its control. As certain varieties of wheat of good 
quality have been found not subject to this disease their planting is recom- 
mended. 

The action, of Uspulun on seeds in germination [trans. title], S. 
CsEAENOWSKi (Rooz. Nouk Rolnioz., 11 (1924), Ro. 1, pp. 52^). — Uspulun, 
principally mercury ifiilorophenol, for which much has been claimed as a 
disinfeetant of seed grains, was tested at 0.5 per cent with a spring wheat. 
The results showed for the piantlets a diminution in size and weight in case 
of seeds sterilised In Uspulun. This is ascribed to a lower utilisation of the 
seed reserves. Qenninative energy (percentage of grains germinated In about 
S days) wes less in the sterilised seeds. G^rminative power (percentage of 
sralns genaitiated in about 6 days) was not lessened by the treatment Oar- 
ixm dioxide production per 100 seeds during germination was less in case of 
the starlUsed seeds, though greater during this period in comparlscm with the 
weight of roots and khoots; Washing the seeds with water in case of seeds 
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treated with Uspulun augmented the carbon dioxide production by steriUaed 
seedB> but not the weight of rootlets nor shoots from such washed seeds. 

Acromaiiiat or ** oraxy-top«** a growth disorder of cotton* O. F. Cook 
(Jour, Affr, Research iU. 8,}, 28 {1924) ^ 8, pp. 80S--828, pis, 15). — A descrip- 

tion is given of an abnormal behavior of cotton which has been observed in 
Arizona. Both Bgyptian-Amerlcan and upland cottons are subject to this 
disordered growth, upland varieties perhaps more severely than Pima-Egyptlan. 
The trouble is said to be characterized by an abnormal branching of the upper 
part of the plant, accompanied by sterility, vegetative branches taking place of 
fruiting ones. 

The author compares this disorder with tlie symptoms of a number of other 
cotton diseases of unknown origin and suggests a possible relationship with 
some of the mosaic diseases. 

The influence of soil temperature upon the development of flax wilt* 

L. li. Jones and W. B. Tisdaue {Phytopathology, 12 {1922), No. 9, pp, 409-- 
41S, fig, 1), — ^In a previous publication (K S. R., 38, p. 449) the critical low 
temperature for the development of Fuaarium Uni was placed at about 15** C. 
(59° F.). I<ater studies under better control confirmed this conclusion and 
showed that the maximum temperature was about 38°, with an optimum tem- 
perature for the fungus between 24 and 28°. Temperature curves for the 
optimum growth of flax and for the parasite closely coincide. 

Field and otlier observations are said to indicate that flax wilt is severe 
during hot summers and less so in cool ones. 

The distribution of this disease and similar ones of cabbage and tomato, 
as atfected by temperature, is discussed. 

On the occurrence of Mycosphoerella wilt of musknielons In Japan, 
T. Hemki {Phytopathology, 12 (1922), No 8, pp. 894^97). — ^Attention is 
called to a wilt of muskmelons in Japan, the cause of which is considered to be 

M. citrulUna. The same fungus is also reported to attack cucumbers and a 
variety of gourd. 

A Fusaiium bulb rot of onion and the relation of environment to its 
development, J. O. Walker and K. 0. Tims {Jour. Agr. Research [U. ig.], 2b 
(1924) f No, 7, pp. 888-694, pU. 8, figs, 8 ). — ^A bulb disease of onions, which 
Is said to be of Increasing Importance in the United States, Is described. The 
authors have studied this disease in the middle western part of the country, 
where It appears to be caused by F. cepac. The cultural characters of the 
fungus and its temperature and moisture relations are described at length. 
Inoculations were readily secured through wounds in plants growing from sets 
in the greenhouse, although a much smaller percentage of infections was se- 
cured when the plants were not wounded. As high as 22 per cent infection 
was secured in plants grown out of doors, from sets and from seed, on pre- 
viously inoculated soil. The most rapid development of the disuse occurred at 
temperatures of ttom 28 to 32** O., and it did not develop at 12°. Variation 
in soil moisture was found to have little or no effect upon the progress of the 
disease after initial infection had taken place. The results of soil tempera- 
ture experiments were found to coincide with the occurrence of the disease in 
the field. In Wisconsin, due to the cooler summers* the disease did not appear 
until after July 1. The most serious outbreaks of this bulb rot in the United 
States are reported to have been in the Walla Walla section of Washington and 
the Uncompahgre section of Colorado. It also occurs in the Valeucian district 
of Spain. All three sections are said to be subject to extremely hot amther 
during the mtter part of the onion-growing season. 

In addition to attacking onimis in the field* the organism brings about a 
storage disease which is most active at or above room temperature. At 96^ 
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the tisenes were said to decay and dry rapidly, while at 20^ the decay was rapid 
but the tissues remained watery for a longer time. At 15*" the decay was Tery 
slow, but premature sprouting of the bulb was evident. At 8^ the rot was very 
slight, but the promotion of premature sprouting in inoculated bulbs is said 
to have been very marked. 

An emended teclmical description of the fungus is given. 

Stem and fruit blight of peppers caused by Phytophthora capsid sp. 
uoVm U H. Leonian {Phytopathology, 12 (1922), No, 9, pp, ^401-408, figs. 2). — 
A description is given of a stem and fruit rot of chili peppers first observed 
at the New Mexico Experiment Station in 1918 and subsequently studied in 
detail. The cause of the disease is said to be P. capsid n. sp., a technical de- 
scription of which is given. 

Influence of the meteorological factors on potato disease and produc- 
tion in Colorado* H. G. MacMicjlan (Abs. in Phytopathology, 12 {1922), No. 
9, p. 445). — From a critical study of meteorological factors and potato produc- 
tion, the author believes that the temperature for at least six months prior to 
planting is reflected in the conditions of the crop and the yield. An estimate of 
the winter and spring temperatures showing whether they are above or below 
normal, it is thought, would be of great benefit to the farmer in preparing his 
seed potatoes. In years of high winter and spring temperatures whole seed 
should be planted. 

The respiration of potato tubers in relation to the occurrence of black- 
heart, J. P. Bennett and E. T. Baetholomew {California S^ta. Tech. Pgper 
14' {1924)* PP- ^5, pis. S, fig. 1). — In a previous publication (E. S. H., 35, p. 
349) Bartholomew showed the artificial production of Uackheart of potatoes 
when exposed for 15 to 20 hours to temperatures of from 38 to 40“ C. with 
free access of air. Subsequent studies have been conducted on the gas ex- 
change of tubers, and in the present paper the authors report on the relation 
of temperature, time, and oxygen supply to the production of blaekbeart. Sev- 
eral varieties of tubers were sealed in glass jars, with definite ratios of air to 
tubers. They were then subjected to temperatures of from 0 to 45“ for varying 
times, and the effect was noted. 

A definite relation was found betw^n temperature, oxygen supply, and the 
period of exposure required to produce blackheart, and differences in the 
readiness with which different varieties could be injured by heating at high 
temperatures were largely eliminated when the tubers were heated while con- 
fined in jai*s with six volumes of air to one of tubers. When the tubers were 
confined in jars and heated to temperatures of from 20 to 30“ , which were too 
low to cause injury with the tubers surrounded by normal air, differences in 
behavior appeari^d which corresponded to the differences exhibited by the dif- 
ferent varices when heated in normal air at from 35 to 40“ . The differences 
in behavior a^high temperatures were thought possibly to be due to differ- 
ences in the permeability of the skins to oxygen. 

As the temperature was lowered, longer periods of confinement in the jars 
were necessary to produce injury, until 5“ was passed. At temperatures of 
2J5 and 0“ injury occurred more quickly than at 5“. Lowering the temperature 
was found to cause a decrease in the rate of respiration as indicated by the 
carbon dioxide output Decreasing the temperature below 5“ caused an in- 
crease in the rate of residration, and the rate of respiration at 0“ was nearly 
as high |a at 10**. In all cases, oxygen was absorbed more rapidly than carbon 
dioxide was luroduced durUig the early part of the experiments, and the residra- 
tory ratio at the lower temperatures was less than at the higher ones. At low 
temperatures Injury to tubers did not occur until a considerable period bad 
elapsed after the exhaustion of the oxygen from the atmosphere of the jar. 
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The maximum period of exposure to an atmosphere devoid of oxygen before 
injury occurred was 42 days at 5“; Injury did not occur at the lo^r tempera- 
tures until the approximate equivalent of the available free oxygen had been 
returned as carbon dioxide to the atmosphere of the jar. The rate of respira- 
tion before exhaustion of free oxygen was about twice as great as afterwards. 
The tubers evidently used the oxygen accumulated in the tissues, but with 
more difficulty than the free oxygen from the surrounding atmosphere. It is 
believed that the actual injury resulted when anaerobic conditions were 
brought about in the tissues, and this is attributed to processes initiated as a 
result of those conditions. 

Tubers confined at 20° or higher invariably showed typical internal black- 
heart as originally described. Tubers Injured at 16° or below usually showed 
internal and surface injury, and occasionally a diffuse injury throughout the 
tissues. The accumulation of carbon dioxide in the Jars apxieared to have no 
close relation to the production of blackheart. Tubers exposed to low tem- 
peratures until they became sweet appeare<l to be more easily injured by high 
temperatures than nonsweet tubers. 

Potato blackleg with special reference to the etiological agent, II. M. 
Jennison (Afts. in PhytopaihoUigy, 12 (1922), No, 9, p, 444 ), — ^The author 
claims that at least four species of Bacillus have been described as the etio- 
logical agent of the blackleg disease of potatoes. As a result of his investiga- 
tions it is thought that the cause should be referred to as B, airosepticus, aud 
that B, phytophthorus, B, solaniaaprua, and B. melanogenea are Identical with 
B, atroaepticua, 

Oorttcinm vagum as a factor in potato production, B. L. liicHAKns (A5». 
in Phytopathology, 12 (1922), No, 9, p, 444 ), — Several strains of C, vagum were 
found to pi*oduce severe and characteristic cankers on all underground parts 
of the potato. Field experiments showed that under conditions favorable 
for its pathogenic activity the fungus seriously reduced the number and size 
of the tubers, decreased the number of stems per hill, and greatly weakened 
the surviving vines. Under natural conditions, soil temperature was found 
to be the most important factor in determining loss to the crop. 

The relation of air temperature to the mosaic disease of potatoes and 
other plants, J. Johnson (Phytopathology, 12 (1922), No, 9, pp, 499-440, fio» 
1 ), — In a previous publication (E. S. R., 60, p. 41) the author showed that the 
optimum and maxmium temperatures for the mosaic disease of tobacco are 
from 28 to 80° and 36 to 37° C., respectively. Similar experiments have been 
conducted with the mosaic disease of other plants, including potatoes, tomatoes, 
soy beans, pea beans, and clover, special attention being given to the potato 
mosaic. 

The optimum and maximum temperatures for potato mosaic were found to 
be considerably lo^er than those for tobacco mosaia Potato plants and tnbers 
infected with mosaic were kept for varying lengths of time at temperatures 
from 30 to 36* to determine whether such treatment would destroy the mosaic 
vims, and although exposures as long as 10 dajrs at 86° failed to destroy the 
vims there was some indication that longer treatment might be elfective 
without destroying the germination of title tuber. 

Of the other mosaic diseases studied, all were found to respond to temper- 
atures in a manner slihilar to tcfiiacco and potato. Mosaic of tomato was 
mom active at high temperatures, whereas eloirsr moiaic appeapd to be 
favored by low temperatures. Boy bean mosaic was inhibited at temperatures 
of from 26 to^28°, but the pea bean mosaic persisted at a conmderabty higher 
' tempemtum 
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Potato disease work, J. D. Kowla {Michigan f$ta. Rpt. 19B3. p, 259 )* — 
A report is given of experiments to determine the efficiency of Bordeaux 
mixture anS copper lime dust when applied to Qreen Mountain potato vines. 
Tlie plats which received six applications of Bordeaux mixture during the 
season remained green much longer than those which received a like number 
of applications of copi)er lime dust. The plats treated with Bordeaux mix- 
ture also outyielded those which were dusted. 

In another publication (E. S. R., 51, p. 148) unfavorable results were re- 
ported on the control of potato scab with applications of sulfur to the soil at 
the rate of 300 lbs. per acre. Larger applications were made, and the data 
obtained at harvest indicated that scab was not controlled by applications to 
the soil of inoculated sulfur at the rates of 400, 600, or 800 lbs. per acre. On 
the plats that received 1,200 and 1,000 lbs. of Inoculated sulfur per acre there 
was a lower percentage of scab, but this reduction was Qounterbalanced by a 
higher percentage of sulfur injured tubers. 

A Fusarinm blight of spinach, O. W. Hunqerford (A&s. in Phytopathology, 
12 {1922), No, 9, p. HI ). — ^A spinach disease attributed to a iq;>ecies of 
Fusarium belonging to the Marteilla-Elegans section Is reported. 

Destructive rust (Pncclnia subnltens) on spinach in the Northwest, 
H. P. Babss {Ahs. in Phytopathology, 12 {1922), No. 9, p. H6). — ^The author 
reports the occurrence of P. suhnitens on spinach leaves submitted to the Ore- 
gon Experiment Station in 1922. The alternate host of this fungus in the 
region is said to be the salt or alkali grass, Distichlis spicata, 

Elation of rainfall to the late blight or Phoma rot of the sugar-beet, 
B. L. Richards {Ahn, in Phytopathology, 12 {1922), No, 9,p. H5), — An epidemic 
of late blight of sugar beets which occurred in Utah and Idaho in 1921 is 
thought to be closely correlated with abnormally low precipitation during the 
months of June and July. 

The stem rot of sweet potatoes, R. F. Poouc {New Jereey Stae. Bui. 401 
{1924), pp. 52, /tgs. IS). — The author reports that stem rot. disease of sweet 
potatoes due to Fusarium hyperoxyaporium and F. hatatis has become of con- 
siderable economic importance, and that as yet no satisfactory soil treatment 
has been discovered. Control measures based on growing resistant varieties 
have been undertaken, and in the present publication the results are given 
of studies to determine the relative resistance of different strains and varieties 
on different soU types in the State. 

Seed« potatoes and soils in both hotbed and field were found important 
sources of infection, soils being the most important one. A considerable num- 
ber of varieties of sweet potatoes were grown under different conditions and 
their adaptability determined. Based upon results of his investigations, the 
author suggests that on soils where the disease has not been observed and on 
very slightly infected soils any of the Jersey varieties found profitable may be 
sucoesafuUy grown. On other infected soils, where loss due to stem rot does 
not exceed 15 per cent, oertifled seed of the more resistant strains of Jersey 
varieties are recommended. On severely infected soils it is suggested that 
the varieties White Tam, Triumph, and Bed BraMl should be planted. On 
some of the more severe infected soils, especially on deep sandy ones, none of 
the varieties tested proved satisfactory, and in this case the author suggests 
the growing of other crops. 

3%te apreadi of tomato wilt by Infected seed, J. A. Eixioit and R. F. 
CEAWjroaa (Phytopathology, It (1922)* Ra. 9, pp. 42&-424. pl. i, Ms, 2).—Ttie 
authors evidjenee obtatnOd by observatimi and carefully controlled experi- 
ments which Is believed to Indicate that tomato wilt dne to FuiarUtm tycoper- 
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9 ioi is seed borne. How long the fungus will remain viable in tomato seed 
remains to be determined. ^ 

Thielavia basicola on watermelon In Oregon, M. B. McKay (Abs. in 
Phiftopatholoffv, 12 {1922) y No, 9^ p, J^S ), — ^Diseased watermelons studied at 
the Oregon Experiment Station showed the presence of a fungus which proved 
to be T, baHoola, 

A ** plum pocket *’ on Prunus snbcordata in Oregon, S. M. Zsrxm (AOs. 
in Phytopathology* 12 {19t2)^ No, 9, p, 4iS). — ^The author reports infections by a 
species of Bxoascus on wild plums In Oregon, the fungus differing from S, 
pruni and JB, communis, which appear to be its nearest affinities. 

lieaf scorch or mollisiose of the strawberry, R. E. Stons {PhyiopatTMogy, 
12 {1922), No, 8, pp, 876^80, figs. S ), — ^A disease of strawberry plants due to 
Mollisia earliana Is described. It is characterized by the appearance of straw- 
berry leaves with irregular purple blotches of varying size. As the season 
advances the blotches enlarge, and as they increase in size they become gray 
or cinereous, with a puride border. When the blotches become dry the dark 
acervuli become prominent, scattered thickly over the surface. 

A revised description Is given of the fungus and its relation to Marsonia 
potentUlae, The ascigerous stage is pointed out 

No control measures were determined by the author. 

The Rhizoctonia brown rot and other fruit rots of strawberries, B. O. 
Dodge and N. B. Stevens (Jour, Agr, Research [U, 8,}, 28 (1924), No. 7, pp, 
648-^48, pis. S). — A description is given of a hard brown rot of strawberries 
that has been under observation by the authojs since 1920. The disease is said 
to have become Important in central Florida, and it is characterized by the fact 
that it regularly starts on the under side of the berry, advances slowly, and 
shows a definite line of demarcation between the brown decayed portion and 
the normal uninfected pulp. In addition the berry is often distorted or one- 
sided in shape, and particles of soil adhere to the affected area. The disease Is 
said to be due to the fungus R, solani. 

Notes are also given of other brown rots of strawberries that may be con- 
fused with the hard brown rot as follows; Tan rot due to Pezizella lythri (E. 
S. R., 86, p. 452; 48, p. 848), leather rot due to Phytophihora sp. (E. S. R., 52, 
p. 160), and brown rot caused by Botrytis sp. (E. S. R., 89, p. 543). 

Distribution of Tylenohus dipsaci on wild strawberry in Oregon. — 
Preliminary report, M. B. McKat (Abs, in Phytopathology, 12 (1922), No. 9, 
pp. 445, 448). — ^The leaf and stem-infecting nematode (T. dipsaci) wa% found 
on wild strawberry plants in the summer of 1921 in several localities in Oregon. 

A new species of Schizonella, M. O. Paxthasabathy Iyengab and M. J. 
Nabasihhan (Phytopathology, 12 (1922), No. 9, pp, 485-488, figs. 4). — A 
description is given of 8. colemani n. sp., which is said to cause witches^-broom 
on Vitis quadrangularis in India. 

A new Phomops^ of citrus in California, H. S. Fawcett (Phytopathology, 
12 (1922), No. 9, pp. 4i9-424* figs, 2 ). — ^The author describes P. caUfomioa n. 
sp. and compares it with P, citri. The fungus was isolated from lemons, and 
in California it appears to be a weaker paraidte than P. oitri as reported in 
Florida and other regions where that species is found. 

A Pbomopsis in grape fruit from tlie lide of Pines, W. I., with notes 
on Diplodta natalensis, W. T. Horne (Phytopathology, 12 (1922), No. 9, pp. 
414r418, pis. 2, fig. 1 ). — A description is given of P. oaribaea n. sp. isolated 
from grapefruit from the Zide of Pines, and the fungus Is discussed In eonnec- 
tton with P. oiM and D. natalensis^ both of wbidi causa a stem-end rot of 
dtrus fruits. * 
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Occurrence of Thielariopsis paradoxa on the coconut palm in Florida, 
H. 11. Ftrr-TON {Phytopatholofftf^ IB ilBBB)^ No. 8. pp. 888, 888). — ^An examina- 
tion ot a diseased coconut trunk is said to have shown the presence of a fungus, 
the cultures of which agreed closely udth the published descriptions of T. 
paradom. 

Pathology of quaking aspen in Utah in relation to regulation, B. P. 
MsmscKE (Abs. in Phytopathology, IB {1922), No. 9, p. 446 ). — Quaking aspen 
in Utah is said to be subject to attack by Forties igniarias. Wounds from fire 
are said to lead to infection commonly, and the elimination of fires and active 
control of other injurious factors are considered indispensable in the regula- 
tion of aspen stands. 

The life history of Rosellinia caryae n. sp. causing a hickory canker 
and disease, L. Bonab {Phytopathology, IB {19fSB), No. 8, pp. S81S85, figs. 8). — 
A description is given of a canker and disease found on young trees of shell- 
bark hickory {Cary a ovata). The name JR. caryae n. sp. is proposed for this 
fungus, the pycnidial stage of which belongs to the genus Dothichiza. 

Notes on chemical Injuries to the eastern white pine (Pinna strobus) , 
AV. H. Snell and N. O. Howard {Phytopathology, 12 {19BB), No. 8, pp. 888-888, 
pi. 1, figs. B). — ^The authors describe a conspicuous reddening of the foliage of 
the white pine in eastern Massachusetts that is attributed to injury caused 
from acid fumes emanating from a brickkiln where coal was used as fuel. A 
number of other species of plants were affected in much the same manner. 

Injury to white pines due to leaching of calcium chloride from barrels 
stored under trees is reported. 

Observations on two poplar cankers in Ontario, K. H. Moss {Phytopath- 
ology, 12 {19B2), No. 9, pp. 4^^-427). — ^Notes are given on Dothichiza populca 
and Cytospora chrysosperma, both of which produce cankers on species of 
Populus in Ontario. 

Lightning injury to Hevea brasiliensis, 0. D. La Rue {Phytopatholopif, 
12 {1922), No. 8, pp. 888-888). — ^The author reports that trees of H. brasUiertsis 
are frequently injured or killed by lightning. Both young and old trees may 
be affected. Splintering or shattering of the trunks or branches by lightning 
Is said to be extremely rare in hibber trees. 

Tomla ligniperda: A Hyphomyc^e occurring in wood tissue, P. V. 
8 XQ 0 KB 8 {Phytopathology, IB {1922), No. 8, pp. S69~S74f pl^ 1)* — ^The author 
reports that T. ligniperda has been found by various investigators in spruce, 
fir, oak, buckthorn, French briar, cypress, yellow poplar, maple, basswood, 
eastern hemlock, white ash, and red gum. Laboratory experiments have shown 
that it could be grown in cypress, white ash, yellow poplar, and cucumber 
trees. White ash logs heavily infected with the fungus showed a decrease in 
strength values. 

A staining method for hyphae of wood-inhabiting fungi, E. E. Hubert 
{Phytopathology, IB {192B), No. 9, pp. 4^8, 441)- — ^A method is described that 
has been successfully used in staining the hyaline hyphae of wood-rotting 
fungi, which in the unstained sections are ordinarily invisible under the micro- 
scope. 

EOOirOMIC ZOOLOGY— ENTOHOLOOY 

Rodent enemies of tmit and shade trees, J. SiLvm (Jour. Mammalogy, 
5 {1924) t ^o. 8, pp. X88-I78).-^The author finds that 17 kinds of rodents may 
be spe^cklly sheeted as potential enemies of fruit and shade trees, of which 
at least 8 may be considered to be feally serious. These enemies may be di- 
vided into two dasses, the bark eaters, of which there are 10 groups, and the 
seed eaters, of which there are 7. 
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Food habits of some winter bird visitants, I, N. Gabbisi]:.son {V, £f. Dept 
Apr, Bui 1249 {1924), PP- P^- ^)- — bulletin reports upon investiga* 
tions made of winter bird visitants, the food habits of several of which have not 
been previously published. The forms dealt with include the evening gros- 
beak {ffeaperiphona veapertina), pine grosbeak {Pinioola enucleator), red 
crossbill {Lowia curvirostra) , white-winged crossbill {D leucoptera), hoary 
redpoll {Acanthia homemamU ewUipea), common redpoll (A. Unaria), pin^ 
siskin {Spinua pinua), snow bunting {Plectrophenasa nivalis), Lapland long- 
spur (Oalcariua lapponicua). Smith longspur (O, pictua), chestnut-collared 
longspur (O. ornatua), McOown longspur {Rhynohophanea moootoni), common 
pipit {Anthua apinoletta rulteaoena), and the Sprague pipit {A, apraguei^* Of* 
these, the pine and evening grosbeaks, redpolls, crossbills, and pine siskins are 
primarily birds of the wooded country, and seeds or buds of shrubs %nd trees 
form a considerable part of their diet. The snow bunting and longspurs are 
prairie-feeding species, and the seeds of various grasses and weeds form the 
bulk of their diet, while the pipits are insectivorous. 

The English sparrow in western Washington, L. K. Couch (Western 
Washington 8ta, Bimo, Bui, 12 (1924), No, 4, pp, 98, 94)- — brief practical 
account of this sparrow, complaints against which in Washington have been 
received mainly from poultrymen and warehousemen. 

Report of the section 6i entomology [of the Michigan Station], R. H. 
Pettit (Michigan Sta. Rpi, 1928, pp. 219-285, figs, i4).— The summer of 1922 
in Michigan was notable for the prevalence of the pea aphid. At a confer- 
ence of entomologists and others Interested in pea culture, held at Chicago in 
November, at which representatives from 10 States extending from New York 
and Maryland to California were present, it was agreed '*that the cost per 
acre of large spraying operations is from $3.50 to $6.00 per application, in- 
cluding cost of material, labor, and depreciation of machinery, and aphid 
control will require under ordinary conditions at least two applications. The 
expense of dusting, based on present data and costs of materials, is slightly 
higher than that of spraying. The speed with which dusting may be done, 
however, is much greater, and this counts in cases of emergency.” 

The receipt on May 9, 1923, of special report No. 26 of the U. S. D. A. Bureau 
of Entomology Insect Pest Survey, reporting the presence of the pea aphid 
seriously injuring alfalfa from Kansas City to Boonville, Mo., led the author 
to compute, by means of the number of isophanes intervening between Kansas 
City and Grand Rapids, about when its appearance might be expected in 
Michigan should the aphid appear at all in numbers. It is pointed out that 
the rate of progress of the season appeared to justify bis conclusion, namely, 
that it might be expected in- the latitude of Grand Rapids and Kent City^ 
where canning peas are grown, on about Decoration Day. The numbers of 
this pest were to a large extent reduced by the presence of a large number 
of ladybird beetle^, two hymenopterous parasites, one which was Lysiphle- 
ha# sp., and the fungus disease due to JSmpusa aphidis. 

The most serious outbreak of the grape berry moth that has ever occurred in 
Michigan took place in the summer of 19^. The spray generally used con- 
sisted of arsenate of lead 1.5 lbs. to a barrel of Bordeaux with 1 lb. of resin 
dsh oil soap added for a sticker, applied under high pressure at the rate of 
300 gaL to the acre. An investigation of the m^hods used clearly showed 
the superiority of the follow«up method over a spray put on with a boom 
rig, and also indicated the superiority of four sprays, tlm loss in some vine- 
yards so sprayed b^ng less than 7 per cent. 
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A sttccessfiil campaign was conducted against chinch bugs during a severe 
attack on com in the southern counties of the State in 1022. An effective type 
of barrier under Michigan conditions consists of a line of tar along which 
post holes are dug 20 to 80 ft. apart and 12 In. deep, in which are placed 
2 in. of hydrated lime. A dust mulch barrier is also described. 

Paradichlorobensene is coming into quite general use in the State against 
the peach borer. By its use, worming peach trees, with its very real hazard 
6t carrying the Infection of crown gall from tree to tree on the tools employed, 
can be avoided. The author finds this consideration alone sufficient to recom- 
mend the use of the chemical treatment very strongly, since he has seen 
crown gall spread from a few trees to an entire peach orchard merely by 
using an unsterlUzed knife on tree after tree in removing the larvae from 
about the crown. 

After a search covering a period of 25 years, the author has at last found 
a dressing which serves fairly well as a repellent against the flat-headed 
borer, and which will undoubtedly prove as effective against other borers as 
well, the formula being common laundry soap 50 lbs., water 3 gal., flake naph- 
thalene 25 lbs., and flour 2 lbs. This mixture has been made in the winter 
and stored in air-tight drums. It should be applied with a brush after warm- 
ing and thinning slightly to the consistency of heavy cream. Applications 
were made during the three weeks beginning June 1, and in no case has any 
injury to the trees resulted. Few flat-headed borers have been found in trees 
so protected, although they were abundant in check trees and in some cases 
had done very serious Injury to young trees in the same orchards previous 
to the application. 

Other Insects briefly considered include grasshoppers, the bean weevil, the 
three-banded leafhopper, the potato leafhopper in alfalfa, termites, the cod- 
ling moth, the grape-blossom midge, the i)each thrijps {Thripn tritici)^ the 
spruce cone worm {Dioryctria reniculellsi) , the birch leaf skeletonizer {Buc- 
mlatrisD cafmdenHsella) , and the rosy aphid. 

Fifty-fourth annual report of the Entomological Society of Ontario, 
1928 {Ent, 8oc. Ontario Ann. Rpt., Bk (1923), pp. lOk^ figs. 11 ). — ^Among the 
papers presented at the annual meeting of this association, held at Ottawa 
in November, 1923, are the following: The Early Days of the Entomological 
Society of Ontario, by C. J, S. Bethune ; The Bose Curculio in Manitoba, 
with Notes on Other Insects Affecting Roses, by II. A. Robertson; Two jProb- 
lems in Natural Control, by N. Griddle; The Present Status and Distribution 
of the Apple and Thom Skeletonizer {Hemerophila pariana Clerck, Liepid.), 
by M. D. Leonard ; Taxonomic and Synonymic Tendencies with Especial Ref- 
erence to Diptera, by O. H. Curran; Miscellaneous Notes on Grape Leaf 
Hopper Control, by W. A. Ross ; The New Regulations under the Destructive 
Insect and Pest Act, by L, S. McLaine; The Value of Natural Enemies of 
Injurious Insects, by A. F. Burgess ; The Onion Maggot in Alberta, by H. E. 
Gray; The Onion Maggot in the Ottawa District, by G. H. Hammond; Onion 
Maggot Studies in the District of Montreal, Quebec, 1923, by T. Armstrong; 
Notes on the Life History of the Clover Leaf Weevil {Hypera panofoto), by 
H. F. Hudsem and A. A. Wood ; Winds and Qipsy-Moth Spread, by E. P. Felt; 
Will the Gipsy-Moth Gross the International Boundary? by H. L. McIn- 
tyre; BhagoteHs ptmowella and Two Allied Species (Trypaneidae, Diptera), 
by O. H. Curran; Insects of the Season, by W. A. Ross and L. Caesar; A 
Study of the Pupal Case of Priongwydtut maemurtr^^ by O. B. HutdMngs ; 
Notes on Idee with Special Betorenee to the Chicken Louse (lApeurua helsro- 
gmphm), by A. R. Wiekwato; Insects of the Season in Quebec in 1928^ by 
G. Maheuk; The Spread and Degree of Infestation of the European Com 
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Borer in Ontario in 1923, by W. N. Keenan ; The Status of the Control Prac- 
tice for the European Corn Borer In Ontario (A Progress Beport), by H. G. 
Crawford; Studies in the Life-History, Bionomics, and Control of the Cab- 
bage Worm in Ontario, by C. R. Twinn ; and The Entomological Record, 1923, 
by Griddle, Curran, Vlerech, and Buckell. 

Applied entomology of Palestine, heing a report to the Palestine Got- 
emment, P. A. Buxton (Bui, EnU Research, H No. 3, pp, 289-d^O, 

pl 9 . 5, fiffs, 10). — ^The report here presented is based upon observations inode 
by the author while serving as medical entomologist to the Palestine Govern- 
ment from May, 1921, to August, 1923. 

Notes on insect pests in Samoa, O. H. Swkzet {Hawaii. Planters*^ Rec., 
28 (1924), No. 2, pp. 214-219; aha. in Rev. Appl. Bnt., 12 (1924), Ner. A, No. 
6, p. 272). — ^The author presents an annotated list of insect pests observed in 
Samoa during September, 1923, arranged under the crops attacked, namely, 
sugar cane, coconut, banana, papaya, taro, and cucurbits. 

The introduction into Hawaii of insects that attack lantana, R. O. L. 
Perkins and O. H. Swezey (Hawaii. Sugar Planters' Sta,, Ent. Ser, Bvl. 16 
(1924), pp. 82, pi. 1, figs. 7). — ^Thls bulletin gives an account of work con- 
ducted by Perkina and A. Koebele. In the main part (pp. 1-49), Perkins 
deals with the introduction of lantana insects and includes letters which 
passed between himself and Koebele during the progress of the work. Ap- 
pendix A, which follows, ii^ a List of Insects Observed in Connection with 
Lantana in Mexico, by R. C. L. Perkins (pp. 50-53) ; Appendix B, a Report 
on Enemies of Lantana eamara in Mexico, and Their Introduction into! the 
Hawaiian Islands, by A. Koebele (pp. 54-71), including brief accounts of in- 
sects affecting the flowers, seeds, flower stalk, leaves, stem, roots,^ and the 
branches ; and in Appendix C, the Present Status of Lantana and Its Intro- 
duced Insect Enemies is dealt with, by O. H. Swezey (pp. 72-82). The insects 
considered by Swezey include the lantana butterflies Theda echion L. and 
T. bassochi Gd. (agra Hew.), the lantana leaf bug Teleonemia Umtanae Dis., 
the tortricld moth Crocidosema lantana Busck, the plume moth PlatypiUia 
pUsilUdaoipla (Wlk.) (lantana Busck) r the leaf miner Cremastobonvbycia 
lantanella Busck, the stem-gall fly Eutreta wanthoohaeta Aid., and the seed 
fly Agromyza lantanae Frogg. 

An apparatus for testing the toxic Talues of contact Insecticides under 
controlled conditions, F. Tattebbfield and H. M. Morris (Bui. Ent, Re- 
search, 14 (1924), No. S, pp. 223-234, pl9. 2, figs. 2). — ^The apparatus constructed 
by the authors at the Rothamsted Esperimental Station for the purpose of com- 
paring quantitatively the lethal properties of contact Insecticides, here de- 
scribed in detail, is so arranged that successive batches of insects are sprayed 
under conditions as similar as possible in order that the results may be directly 
comparable. The apparatus consists of a glass Jar in the lid of which an 
atomizer is fixed. By means of compressed air at known pressure . the 
atomizer throws aiconstant quantity of fine epray upon insects placed in a 
dish inside the Jar. 

Fumigation with liqiuld hydrocyanic acid: A comparison of costs, A. A. 
Raksat (Agr. Goat. N, 8. Wales, 33 (1924), No. $, pp, 439, 440),— In a compari- 
son made of the relattva costs of fumljgiting by the liquid and the depart- 
mental or pot methods, It was fotmd that the liquM treatment was from 2.75 
to 5 times as expensive as the departmental method. 

The Egyptian cotton seed hug {Oxyearenns hyallnlpennla Costa*): 
Its bionomics, damage^ amd suggestions for remedial measures, T, W. 
EkaKTATBiOK (Egypt Min, Ayr., Tedt, and 8d, Barn. Bml, 33 (1923), pp, 
lVtn}+103, pis. 28).— This is a detailed report of Investigations of an hn* 
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portant enemy of cotton, whidi appears to be abundant throughout Lower and 
Middle Bgypt, as far south as Minya, and also abundant in the cotton-growing 
districts of the Sudan. It is said that nearly 97 per cent of the Egyptian 
cotton is grown in areas where the pest is abundant. A list is given of 17 
plants upon which the species has been found to breed in Eg 3 i»t, the most 
important of which are cotton, okra, and til. The pest is said to be immune 
to either jiarasites or predatory enemies. The elimination of places for 
hibernation is the most important method of control. The paper includes a 
bibliography of 44 titles. 

A new psyllid injurious to fig trees, P, Laino {Bui, Ent, Renearch, 14 
{1924) f No, Sf p, 247f ftg, 1 ), — Under the name Trioza buxtoni n. sp., the 
author describes a psyllid which is a source of injury through its forming 
galls on the leaves of Ficus oarica in Palestine. 

Fumigation checks aphis, R. W. Keext {Citrus Indus., 5 {1924), No, 6, 
pp, 6, 9, $2, figs, S), — Fumigation experiments witli calcium cyanide at 
Vajrico, Fla., against aphids on citrus have led to the recommendation of a 
minimum period of three minutes for all sizes of tents. The amount of dust 
to be applied varies with the size of the tent, one 3 ft. in height being effec- 
tively rid of aphids with three puffs of a hand duster, a 5-ft. tent with five 
puffs, etc. The work was conducted with a mixture of calcium cyanide 75 
per cent and dusting sulfur 25 per cent, which has been placed upon the 
market under the name of Citrus Dust. Preliminary observations have shown 
that open air dusting kills a substantial portion of the aphids but not an 
economical portion. It was found that the percentage of kill depends more 
on the dosage than on the time. 

Control of the resistant black scale, R. S. Woglum and J. R. La Follette 
{Calif, Citrogr., 9 {1924), No, 10, pp. S76, 386, S87, 394, i).— While fumiga- 

tion is considered by the authors the most satisfactory insecticide known for 
the black scale in most parts of southern California, a single fumigation has 
failed to control the resistant black scale over thousands of acres in eastern 
Los Angeles County. The authors' investigations indicate that a fumigation 
after tlie scale is all hatched, followed by a spraying with either of two 
miscible oils at from 1 to 1.5 per cent strength with 2 per cent liquid lime 
sulfur or its equivalent in dry, and from 2 to 3 lbs. of casein spreader between 
September and January is the preferred combination for resistant black scale 
in severe infestation on oranges when viewed from the standpoint of scale 
kill, injury, and cost. This combination also effectively controls the red 
spider. It has further l)een observed that the scale on small or moderate sized 
lemon trees can be successfully controlled by two thorough sprayings of 
properly mixed oil -lime sulfur combinations. The use of sprays containing 
lime sulfur during hot summer weather is attended with considerable risk of 
hijury, and for this reason is not recommended. 

Mie apple trumpet leafmlner (Tlscheiia malifoliella Clem.), E. W. 
Dunnam {Iowa eta, Bui, 220 {1924), pp- 51-7^, figs, 25).-— This is a report of 
studies of T, maUfoliella conducted in Iowa, particularly in 1922. While not 
previously recorded from the State, It is thought to have been present there 
for many years. Although its distribution is transcontinental, it is more 
injurious throughout the eastern portion of the United States. The author 
found three complete generations of the insect to occur at Ames, Iowa, in 1922, 
which is thought to represent the usual number for that section. The winter 
is passed in the fuU-grown larval stage In the mines in the falleh leaves, the 
overwintering larvae pupating In March and early April and transforming into 
motlis hi May. The average length of the life cycle Is 85.82 days during July 
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and August Technical descriptions are given of the several stages of the 
species. 

In breeding cages at Ames, during the summer of 1922, the author secured 
the following parasites, some of which are thought to be secondary: Klddo- 
toma sp., Oloeterooerus tridnctus Ashm., Pseudiglpphomifia nigrovariegata Glr., 
Apantelea omigia Weed, Cirroapilua fiavidnctua Ril., Pleurotrifpta sp., Horia- 
menus fratemua Fitch, MupeVmua allynU French, 8ptnpieaia maaaaaoii Owfd., 
and S. himaculata Cwfd. Spraying for the purpose of killing the larvae and 
pupae in their mines and to destroy the eggs and kill the young larvae as they 
start to enter the leaf, was commenced on July 15 and continued until the 
eggs were deposited for the last generation. In the experiments, in which 
lead arsenate was applied at rates of from 1 to 2 lbs. to 50 gal. of water and 
nicotine sulfate at from 1 to 1.75 pints to 100 gal. of water and soap on July 
21, the best results were obtained from the nicotine sulfate used at the rate 
of 1 pint to 100 gal. of water, this acting as an ovicide. Stronger solutions 
proved injurious to the foliage of the trees. On August 15 the appUcat^pns 
were repeated and similar results obtained. 

The paper includes a list of 58 references to the literature. 

Venomous caterpillars and the urticarial affections produced, O. Lapis 
{Lea CheniUea Venimeuaea et lea Accidents Arudquea, Paris: Lihr. 8oi, Nat., 
pp, 191, pla, 4)- — ^The first part of this work (pp. 7-70) deals with 
venomous caterpillars ; the second part (pp. 71-114) with the urticarial affec* 
tions caused; the third part (pp. 111(-129) with immunity, prophylaxis, and 
therapeutics; and the fourth part (pp. 131-142) with venomous caterpUlars 
in medicinal material. Reports of observations are appended which deal with 
dermatoses caused by the oak processionary (pp. 145-154), dermatoses caused 
by the pine processionary (pp. 154-162), dermatoses caused by Bombgw ruhi 
(pp. 162, 163), affections caused by the brown>tail moth (pp. 163-168), affec* 
tions of the eyes (pp. 168, 169), affections caused by an undetermined exotic 
caterpillar (pp. 170, 171), and affections caused at Cayenne, French Guiana, 
by moths of the genus Hylesia (i^. 172-175). A bibliography of 11 pages is 
included. 

Batrachetra areuosella Walk. (Cosmopterygidae) in relation to the 
nutfall of coconuts, G. H. Corbett and B. A. R. Gateb {Malayan Agr. Jour,, 
12 {1924) i ^ 0 , S, pp, 115-122, pla, 2). — ^This lepidopterous pest, first noticed in 
Malaya in the early part of 1922 and since found in the majority of the States 
in the peninsula, is a source of serious injury to the flowers of the unopened 
coconut spike. Eggs are deposited on the spathe, and the larvae bore into the 
spike, its life history being completed in about 16 days. In certain districts 
of Malaya an average of 65 per cent of the female flowers have been in- 
jured. 

As a result of control work, the injury in one section was reduced from 56 
to 10 per cent. The^eld of unattacked nuts was only 1 per cent more than 
the yield from attacked nuts after the twelfth week. The direct injury by this 
pest is said to be negligible. 

On Eoophilism with Anopheles. — ^A rewiew, L. O. Howard {Jour, 
Paraaitol., 10 {1924), No. 4, PP' 191-193).— This is a review of the protection 
to man from Anopheles affoxded by the presence of domestic animals, in 
connection with a list of 21 references to the literature. 

Bemarks on a mennithid foimd parasitic In the adult mosquito (Aedes 
v exan s Bf^gen) In British Columhia« G. Stuinkr (Oainad. Eni., SB {1924), 
No. 7, pp. 161-164, fiao. 7).— Under the name Partm&rmia ctmadmata, the 
author deaeribes a^iew mermilhld whleh parasitised 89 per cent of the males 
and tanales of A. vomama at BBsrion Chty in 1920 and 20 per cent In 1921. 
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From one to fix uemas were found in the abdomen of each parasitized mos- 
quito, the usual number being two. No parasitized mosquito was found with 
well-developed ovaries. 

Ox warble flyies, R. S. MacDouciall {Scot, Jour. Agr., 7 No. 1, pp. 

df-72). — ^This is a report upon a mass experiment made on a county-wide 
scale, in cooperation with farmers and stock owners in Bast Lothian and a 
part of Berwickshire and Midlothian, to test the value of tobacco powder and 
lime dressing for the destruction of Hypoderma larvae in the skin of infested 
cattle, to test derris and Lethol, to reduce the number of flies in the next sea- 
son by mass destruction of the larvae, and to discover whether the mass 
observations would reveal new points in the life history or distribution of 
Hypoderma. The details of the work are reported largely in tabular form. 

The tobacco powder and lime dressing resulted in the destruction of 2,016 of 
8,572 larvae, or 82 per cent of the warbles dressed ; the use of derris, 1 oz. to 
1 qt. of water, in the destruction of 378 of 440 or 86 per cent and 1 oz. to 1 pt. 
of water in the destruction of 581 of 614 larvae, or 94 per cent ; and the use of 
Lethol (a preparation of tetrachlorethane) in water in the proportion of 1:50 
in the destruction of 9 of 22 warbles dressed, 1 : 25 in the destruction of 66 out 
of 88 dressed, 1 : 10 in the destruction of 43 of 48 dressed, and Lethol nicotine 
in the destruction of 149 of 211 warbles dressed. 

A new hispid beetle injurious to oil palms in Brazil, S. Maulik {Bui. 
Ent. Research, H {1924), No. 8, pp. 245, 24S, fig. 1). — Under the name 
Cephalolia elaeidia n. sp., the author describes a hispid beetle the larva of 
which is a serious leaf-miner of oil palms in Bahia, Brazil, and generally 
attacks' the unopened buds. The adult is also a source qf injury through feed- 
ing upon the leaves. 

Effective use of hydrocyanic-acid gas in the protection of chick-peas 
(Cicer arietinum) warehoused in 240-pound sacks, E. A. Back and li. T. 
Cotton {Jour. Agr. Research [U. 8.}, 28 {1924) f No. 7, pp. 649-660, pi. 1, fig. 
1 ) — lg report of investigations based upon studies conducted during the 
fumigation of 137,000 sacks (weighing 240 lbs. each) of chick-peas, in six 
warehouses in New Orleans. 

The authors found that the infestation by Bruchus quadrimaculatus, Rhizo- 
pertha domMoa, the tobacco beetle, and the Indian meal moth could be 
brought under very satisfactory control by fumigation with hydrocyanic acid 
gas, as a result of the thorough penetration of the gas throughout the bulk of 
the sacks whether these were stacked four or flve deep, as chick-peas are ordi- 
narily warehoused, or in piles, the tiers of which were often 18 sacks high. 
Infestations of the rice weevil and the Angoumois grain-moth were not satis- 
factorily controlled by one fumigatiou, though many were killed. Since B. 
quadrimaculatus is the primary pest of chick-peas, fumigation with hydrocyanic 
acid gas, when generated by the use of 2.5 lbs. of sodium cyanide (98 to 99 
per emit pure) per 1,<)()0 cu. ft of space, was shown to be a dependable method 
of protecting chick-peas in storage. Fumigation with hydrocyanic acid gas 
has now become the standard control measure in commercial establishments 
handling this food. 

Iiaws, nftlest and regulations: Apiary inspection law {Kana. Ent. Comn. 
Circ, 4, rev. (1924), P* 8 ). — ^This is a compilation of laws, rules, and regula- 
tions. 

A biological study of Apbelinns mall Hald*, a parasite of tlie woolly 
apple aphid, Brlosoma laalgera Hausm., A. K. Luniue (Netc York Cornell 
Sia. Mem. 79 (1924), PP- 8^, flips. 7). — ^This native American parasite of the 
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woolly aphid, first described by Haldeman in 1847, has becoxno^an important 
enemy of aphids, having been recorded from the woolly apple aphid, Glyphina 
eragroatidift, the cabbage aphid, Pemphigus frorXimfolU, Aphis monctrdae, 
phonophora rosae floridae^ A. sacchari, Tetrtmeura colophoidea^ Toxoptera 
graminum, A. setarUie^ Colopha eragrosMis, Maorosiphum rosae^ Myzus tnsh 
haleJ)^ A. mail, and an aphid on Panicum sp. The species is widely distributed 
in North America and has been reported as occurring in Java. It has been 
successfully Introduced into France, Italy, Australia, New Zealand, Peru, Uru- 
guay ,and South Africa. 

The methods used by the author in rearing it at Ithaca, N. Y., are desc];fbed. 
The egg production of six females observed varied from 48 to 140, with an 
average of 06. The studies show the life cycle to vary from 19 to 43 days, with 
a marked tendency to increase in length as colder weather sets in. Of the 188 
parasites reared, 149 showed a life cycle of from 20 to 29 days, the variation 
being us much as 13 days in individuals reared in the same cage, and thus 
under the same conditions of temperature and moisture. During the period 
from May 5 to October 12 there were at least six full generations and a partial 
seven til. The parasite hibernates as a full-grown larva in the hardened 

shell,” or body wall, of its host. But one other species was obtained by the 
author from the woolly aphid, which was identified by A. B. Gahan as Asaphes 
americana, 

A brief report of the successful shipment and the establishment of this 
parasite in South Africa is included, as is a bibliography of 27 titles. 

The polyembryonic development of Platygaster vernaiis, II. W. Deiby 
and G, C. Hiu. {Jour. Agr. Research ((/. K.) ^8 No. 8, pp. S29-S40, 

pis, 8). — This is a report of studies of a parasite of the Hessian fly, carried on 
in continuation of those previously noted (E. S. R., 50, p. 158). 

P, vernaiis develops polyembryonically in the midintestine of the larva of 
the Hessian fly, one egg giving rise eventually to approximately eight individ- 
uals. There Is but one generation annually. 

” The adult parasites emerge from their c<K*oons in spring and almost imme- 
diately oviposit in the eggs of the host. By the first of June the embryos are 
fully formed in a well-grown host larva. The larvae feed upon the host during 
June and July, and then transform to pupae, which in turn become adults in 
August. A single egg is deposited by the parasite at each ovlposition, and In 
such a manner that the egg always becomes lodged in the host’s midintestine, 
where development to the larval stage is completed. Development begins im- 
mediately whether the egg is fertilized or unfertilized. If more than one egg 
is deposited in the same host by different females, one of the eggs may become 
aborted. 

” In the course of maturation 2 polar bodies are formed, which become the 
2 original paranuclear masses. The maturated obcyte or cleavage nucleus 
becomes the progenitor of the embryos. Four divisions of either the conju^ 
gated or parthenogenetic cleavage nucleus result in the production of 12 to 16 
embryonic nuclei, each of which apparently gives rise to a germ. The germs 
develop in the central part of the parasite body and are encompassed by the 
trophamnion containing paranuclear manses. Some of the germs divide 
once, at the time they are composed cxf 8 nuclei, to form 2 daughter germs. A 
further division of the daughter germs apparently results in the production 
of pseudogerms. 

*rThe group of germs eomptlsing a parasite body is known as, a polygerm. 
Dach normal germ passes through the blastula and late eml^ryonic stages, and 
Anally becomes a primary larva. During the course of this development the 
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parasite body Increases in size and remains intact in the midintestine of the 
host. When the primary larvae are formed they rupture the thin trophamniotic 
membrane and begin to feed upon the contents of the host’s midintestine. Later 
the midintestine Is ruptured, whereupon the secondary or mature larvae devour 
the entire contents of the host, leaving only the cuticula. 

Each larva constructs a cocoon in which It transforms to a pupa and later 
an adult parasite. The cluster of cocoons is surrounded by the cuticula of 
the host, and is further protected during the winter by the host’s puparium. 
The adults of a brood are usually of the same sex. It is believed that the 
occasional mixed broods originate from a fertilized and an unfertilized egg 
deposited in the same host egg.” 

A list is given of nine references to the literature cited. 

Report on a small collection of parasitic Hymenoptera from Java and 
Sumatra, A. B. Gahan {Treubia [Batavia], S [1922), Nv. 1, pp. 47-52). — In 
this contribution from the IJ. S. D. A. Bureau of Entomology six 8x>ecies are 
described as new and new host records given for four other species, to wit, 
Anympiesiella tndia Glr., reared from the larva of Gracilaria theivora Wlahm. ; 
DiaulomeUa JavenHa n. sp. from a mixed lot of caterpillars of Glacilaria and 
Laspeyresia ; Meatocharella javenais n. sp. from G. theivora; Pleurotropia 
lividiscutum n. sp. from cocoons of a braconid described by S. A. Rohwer aS 
Apantelea hidaridis n. sp. ; Euplectrus sp. from larvae of Ophideres fullorUca 
L. ; Tetrastichua au8trala4tiae n. sp. from the Australian cockroach; Elasmua 
hrevicomia n. sp. from Erionoia thrax L.; Sohediua podontiae n. sp. from 
Podontia affinia Grond. ; Leurocerns ovivornH Cwfd. from eggs of Amathuaia 
phidippus L. ; and Telenomua latiaulcua Cwfd. bred froip eggs of PoedXoooria 
hardtoioki Westw. 

l>e8criptlons of Javanese Braconldae (Hym.) received from Mr. S. 
Leefmans, S. A. Uohweb {Treubia [Batavia], 3 {1922), No, 1, pp, 53-55 ). — This 
contribution from the U. S. D. A. Bureau of Entomology contains descriptions 
of four species of Braconldae new to science, namely, Apantelea homonae 
from Homona coffeat'ia; A. hidaridia, said to have been reared from the larva 
of Hidari ; A, paraaae, reared from the larva of Paraaa sp. ; and Microbracon 
leefmanai from OraoUaria theivora. 

Is there an entomogenous fnngus attacking the citrus rust mite in 
Florida? A. T. Speabe and W. W. Yoiiiers {Bcienee, 60 {1924), No. 1541, pp. 
41, 4 ^)* — ^This is a contribution from the U. S. D. A. Bureau of Entomology, 
in which the authors call attention to the fact that shortly after the point of 
maximum infestation by the citrus rust mite {Phylloooptua oleivorua Ashm.) 
is reached the mites disappear, so that by the middle or end of September it 
is nearly impossible to find a single mite present. It has been observed that 
most of the adult mites change color from a lemon yellow to a darker or 
orange yellow, and also become somewhat sluggish in their movements. Ex- 
amination of dead mites shows that certain fungal filaments protrude from 
their bodies. The authors conclude that the circumstantial evidence already 
obtained ihakes it reasonably certain that an entomogenous fungus is responsi- 
ble for this disappearance. 

Oapillarla columhae (Rud.) from the chicken and turkey^ H. W. 
Gratbxix. (Jour. Paraaitol., 10 {1024), No. 4, PP- 205-007, pi. jf).-~The author 
presmits a detailed description of 0. ooUtmbae, described by Rudolphi in 1819 
under the name TrMiosoma ooiumbae as parasitic in the large and small 
intestines of the domestic pigeon and certain other columbines, from Pxinceton, 
N. J., and Washington, D. O. 
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Basal metabolism in healtb and disease, B. F. DlBois {Philadelphia: 
Lea d Fehiger, iBBi, pp. VIII +17^2, ph i, figs. 77).— This monograph has 
been written for physicians and surgeons, medical students, and dietitians 
rather than for research workers or physiologists. The underlying principles 
of respiratory metabolism and its measurement and the accepted standards of 
normal metabolism are discussed in part 1 on metabolism in health. Part 2, on 
metabolism in disease, deals with basal metabolism in undernutrition; over- 
nutrition ; diabetes ; diseases of the thyroid, blood, heart, kidneys, and nervous 
system; the influence of adrenal, pituitary, and sex glands and of fever on 
basal metabolism; water metabolism; and the effect of drugs on basal meta- 
bolism. Many references to the original literature, particularly recent publica- 
tions, are given as footnotea 

Review of the literatnre for 10B8 on infant feeding, K. D. Moffxti' 
{Amer, Jour. Diseases Children, 27 (1924), No. 6. pp. 61&-6S2), — ^This review 
of the literatnre of 1923 on Infant feeding is classified under the following 
topics: Breast feeding, artificial feeding, butter flour mixtures, acidified 
milk, goat’s milk, thick cereal feeding, metabolism studies on infant growth, 
antiscorbutic capacity of diiferent food substances, and other types of food 
used in infant feeding. A list of 49 references to the literature is given as 
footnotes. 

A comparison of the metabolism of some mineral constituents of cow*8 
milk and of breast milk in the same infant. — ^11, Chloride metabolism, 
0. C. Wang and L. H. Davis (Amer. Jour. Diseasee Children, 27 (192JO, No. 6, 
pp. 5d9-d77). — ^Thls is a report of chloride metabolism experiments conducted 
at the same time and on the same subjects as the calcium studies previously 
noted (B. S. B., 51, p. 664). 

A change of diet from breast milk to cow’s milk was invariably followed by 
an Increase in the chloride excretion in both feces and urine, the Increase 
being attributed at least in part to the increased chloride intake of cow’s 
milk. The average values obtained with cow’s milk and breast milk were as 
follows: Intake, 1.4817 gm. and 0.4441 gm. per day, respectively; excretion 
in feces, 0.1128 and 0.0576; and excretion in urine, 1.0988 and 0.8298 gm., re- 
spectively. 

The absolute utilixation of chlorides was 1.3691 gm. for cow’s milk and 0.3847 
gm. for breast milk per day, and the percentage utilization 92.2 and 87.4 
per cent, respectively. The chloride retention varied to a marked extent with 
the different subjects. The average retention for cow’s milk was 0.2710 gm. 
or 18.9 per cent, and for breast milk 0.0886 gm. or 19.2 per cent. With Increas- 
ing age there was a decrease in the actual amount of chloride retained from 
cow’s milk but not from breast milk. The change in milk had no appreciable 
effect on the chlorider content of the blood, which averaged 618.1 mg. per 100 
cc. of plasma for cow’s milk and 627.7 mg. for breast milk. 

Studies in growth. — 1» Growth of normal children* H, Growth of pre- 
mature infants, F. B. Talbot (Amer. Jour, Diseases Children, £7 (1924), No: 3, 
pp. 541-^55, jitgs. 26 ). — In these studies the trend of growth of different parts 
of the body was determined by plotting a series of body surface measurements 
against age and drawhig nnoothed curves. The measurmnenta for the normal 
children were taken from a previously reported investigation by Benedict and 
Talbot (B. B. JBL, 45, p, 661) and for in'emature cdilldren from a similar study 
of basal metabolism of prematurity by Talbot et al. f32ie measuraments 
selected were the circumference of the head, dhest, and abdomen, and the 
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length of the trunk, legs, feet, and arms. The measurementg for boys and 
girls were coiftpiled separately. 

The positions of the individual dots representing the measurements of a 
single child at a given age show that there is an expected growth for a nor- 
mal child and that there is very little sexual differentiation. It is thought 
that the curves for normal children may be useful In the comparison of single 
observations with the normal to detect abnormality and in the determination 
of the effect of treatment on the growth of abnormal children.. 

A comparison of the curves for normal children and for those born prema- 
turely shovrs that the uniformly smaller size of the premature infant at birth 
may persist for several months. Of the various measurements, the one agreeing 
most closely Avlth the normal was the circumference of the head. 

The nutritive value of proteins, H. H. Mitchell {PhyBiol, Rev., 4 {1924), 
No. S, pp, 4^^4yS ), — In this extensive and critical review of the literature 
on the nutritive value of proteins, the author first discusses briefly the wastage 
of food protein in digestion and metabolism and the calculation of the net 
protein value of foods. The principal methods of investigating protein values 
are then subjected to a rigid critical examination. 

The biological method for the analysis of a foodstuff, as formulated by 
McColltiin and Davis (E. S. II., 34. p. 368) and later modified by McCollum 
(B. S. H., 47, p. 303), is criticized as being based upon a theory of nutrition 
that is known to be inadequate. “ Until the nutritive requirements of the rat 
for the entire span of life and for all physiological functions are at least as 
wen known as the requirements for maximum growth, this method for the 
biological analysis of a food as a source of protein can not be used with any 
great assurance of success unless proper control experiments are run at the 
same time. If the addition of an adequate amount of protein of good quality 
to a ration containing all known dietary factors in adequate amounts with 
the po.ssible exception of protein, which is provided by the food under examina- 
tion, gives a ration capable of supi^orting optimum nutrition, any inadequate 
nutrition evident from experiments on the original ration can logically be 
attributed to the Inadequacy of its protein provided the food intakes in the 
two experiments are comparable.” 

The method of expressing numerically the growth-promoting value of pro- 
teins devised by Osborne. Mendel, et al. (B. S. R., 36, p. 268) and modified 
later (B. S. K., 40, p. 765) is considered to determine accurately which of two 
proteins is better utilized in growth, but to have a comparative rather than 
an absolute significance. “The gain In weight secured per gram of protein 
consumed, in other words, Is not an absolute measure of the nutritive efficiency 
of the protein, since It is dependent upon the exi>erlmental conditions, partic- 
ularly the size of the animal, the level of protein intake, and the amount of 
food consumed relative to body weight.” 

Of the methods involving a study of the nitrogen metabolism, the author’s 
method of determining the biological value of proteins (B. S. R., 51, p. 407) Is 
considered to measure fairly aceurately the fraction of absorbed nitrogen used 
by the body for all purposes, but not to give results of absolute value, charac- 
teristic for each protein and constant under all conditlona Evidence is re- 
viewed showing the impossibility of determining the biological value of proteins 
for growth alone or milk production alone and the possibility of determining 
the value of proteins tor maintenance alone. 

With this critical discussion of methods as a background, the literature is 
reviewed on the nutritive value of proteins for maintenance, the nutritive value 
Of protOttis for maintenance and growth, the question as to whether the 
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biological values of proteins differ greatly for different animals, the relation 
of the amino acid constitution to the biological values of proteins, the supple- 
mentary relations among proteins, the biological value of proteins for milk 
production, and the physiological effects of protein. 

A list of 150 references to the literature is appended. 

A r0sum4 of investigatioiis of cottoiiseed flour as human food^ I. G. 

Macy and J. Outhouse {Jour. Home Econ., 16 il 9 fS 4 }, No. 11, pp. 6 S 0 - 6 S 5 ). — 
This Is a brief review of the literature on the composition and nutritive value 
of cottonseed meal and on cottonseed meal poisoning in animals. A list of 25 
literature references is appended. 

Sulfur metabolism, H. B. Lewis {Phyaiol. Rev., 4 (1924)* d, pp.^94- 
426 ). — This review deals with the literature on the sulfur content of the diet, 
the action of the digestive secretions and the intestinal flora on sulfur com- 
pounds, forms of anabolized sulfur in the organism, tlie catabolism of cystine 
and related sulfur compounds, the sulfur excretion in the urine, the function 
of cystine in the animal organism, and sulfur metabolism in relation to dis- 
ease. A list of 177 references to the literature is appended. 

Intestinal autointoxication, W. O. Alvasess {Physiol. Rev., 4 (1924), No. S, 
pp. 352-^96 ). — ^Using the classification of {)ossible sources of Intestinal poison- 
ing, as given by Wells (E. S. R., 45, p. 381), the author reviews the literature 
on the possible toxic action of the constituents of the digestive secretions, the 
products of normal digestion, the products of putrefaction and fermentation, 
and synthetic products of bacterial activity in the bowel. 

Of particular interest is the discussion of the syndrome of constipation, and 
the evidence advanced that the characteristic symptoms accompan 3 ring It ar# 
not produced by chemical intoxication but by the mechanical distention and 
irritation of the rectum by the fecal masses. “ It must be emphasized at this 
point that this explanation for the autointoxication syndrome applies only to 
those cases in which symptoms i)roducetl by constipation are relieved imme- 
diately after an evacuation of the bowels. Unfortunately most men who quote 
from the paper by Alvarez assume that be means that there is no such thing 
as chemical autointoxication, and that this mechanical explanation is all- 
suflicient. No such assumption was made or intended. It seems very prob- 
able that at times there is such a thing as an absorption of harmful toxins 
from the digestive tract, but that assumption can no longer be used to explain 
the production of symptoms in this particular circumscribed group of cases.” 

The impression given by the review is that the term intestinal autointoxica- 
tion is too often used as ”a convenient cloak for ignorance,” and that many 
points must be given more exact study before the theory of intestinal autoin- 
toxication can be accepted unreservedly. 

An extensive bibliography is appended. 

Mammary secretion, V. — 1, Further research on the threshold and ef- 
fects of protein excess.** 11^ The quantitative r^ation of vitamin B to 
protein, G. A. HABii^ncnL (Biochem. Jour., IB {1924), No. 5, pp. 783^794, 
flys. 4 ). — In this continuation of the investigation previously noted (E. S. B., 
48, p. 861), the experiments in an earlier phase of the investigation (E. S. B., 
47, p. 858) were repeated without the use of yeast 
Female rats with litters of 6 each were fed dietis, consisting of 45 gm. of 
bread with varying amounts of casein, from 0.6 to 6 gm., .dally. With all but 
the largest amount of protein, the growth of the Utters was quite good and 
f^ly constant up to about 12 days. At the time of weankag, the twenty^first 
day, the young rats on the lower amounts of protetn wwdglied abcmt 80 gm. 
en^ as compared with from 40 to 45 gm. for the controls. Begtniflng with 
the 0.9 gm., and increasing in severity with the larger amounts of protein, tibe 
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yomig showed with increasing mortality. On 6 gni. of casein none 

snrriTed. 

A second series of experiments was carried out similar to the first with thf 
exception that tomato Juice or marmite was used as a source of vitamin B, 
the amounts increasing with the amount of protein, ^or 1.2 gm. of casein, 
slight improvement was shown with 1.6 and entirely normal growth and devei> 
opment with 6 cc. of tomato Juice. For 6 gm. of casein, the c^timum amount 
of tomato Juice was 26 cc. No better results were secured with larger amounts. 
Similarly, 0.6 cc. of marmite proved sufficient for 1.6 gm. of casein and 3 cc. 
for 6 gm* of casein. 

It is concluded that there is a quantitative relation between protein and 
vitamin B. 

The dietetic value of barley « malt« and malted liquors as determined 
by their vitamin content, H. W. Southgate {Bioohem. Jour., 18 (1924) f No. 
.5, pp. 769-776, figs. 8). — Barley, kilned malt, and iinclarified and clarified ak 
were tested for the presence of vitamins A, B, and C, with the following 
results : 

A diet containing 60 per cent unhusked barley, representing about 7 gm. of 
barley per rat per day, failed to produce normal growth in the absence of 
other sources of vitamin A. An equal ration of malt failed to show i)reventive 
or curative projierties. Similar negative results were obtained with unclarified 
and clarified beers in amounts up to 20 and 30 cc. 

Negative results for vitamin C were obtained in the usual feeding tests ecm- 
ducted on guinea pigs, using 00 per cent of barley or malt as the sole source of 
. vitamin O in a ration of oats and bran. Beer evaporated under reduced pres- 
sure had no protective or curative proi>erties in 6-gm. doses. 

The tests for vitamin B included experiments on rats and on idgeons. On a 
basal diet of caselnogen 24, starch 47.5, cane sugar 14.6, butterfat 10. and dry 
salt mixture 4 i>er cent, rats rec»eiving 0.6 gm. of malt or a corresponding 
amount* of Imrley did not grow normally. Those receiving 1 gm. of malt or 1.1 
gm. of barley grew normally but did not rei>roducc, and those on 1.6 gm. of 
malt or 1,7 gm. of barley showed normal growth, with pregnancies. If any- 
thing, the malt proved slightly superior to the barley, Indicating that at least 
no destruction of vitamin B had taken place during the malting. Pigeons 
which had develoiHHl polyneuritis on the same basal diet as that fed the rats 
were cure d by 10-gm. doses of barley or malt. The minimum dose was not 
determined. Some growth, though not normal, was obtained with rats when 
ale, lieer, and wort were used as the sole source of vitamin B in amounts in- 
creasing from 10 to 17 cc., representing from 3 to 4 gm. of the orifflnal malt. 
No growth was obtained with 6 gm. of wet brewers’ grains. No difference was 
noted between clarified and nonclarified ale. It is suggested that the loss in 
vitamin B may be due to its absorption by the hops or by the yeast cells during 
fermentation. 

New stadlea on the aensitlaatlon of the organism of the guinea pig to 
vitamin C dellciency [trans. title],* <1. Moubiquand, P. Michel, and H. 
BmuEiu (Oompt Mend. Aead. Soi. tParUih 179 (1924). No. 11, pp. S41-64S).^ 
The investigation previously noted (E. S. R., 61, p. 767) has been extended by 
testing the sensitiveness to lack of vitamin O of guinea pigs which had been 
completely cured of scurvy 62 and 87 day s previous. At the same time other 
guinea pigs of exactly the same weight, which had never shown symptoms of 
scurvy^ were placed on the scorbutic diet. In the 62-day groujp the symptoms 
of isensitiveneas of the bones appeared on the eighth day as compared with the 
seventeenth for the controls, but hemorrhages appeared at the same time, 19 
deya* in both lots, and the aurvlval period was the same. In the other group 
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bone BensitiveneiB appeared on the thirteenth and fifte^th days and hemor- 
rhages on the twenty-first and twentieth day, respectively, with the same 
snrvival period. 

It is conclnded that the sensitization is only transitory and due, as sug- 
gested in the previoiis paper, to long persistence of fine lesions in the bone 
marrow. 

Studies on the effect of ultraviolet light on avitaminoses* — 1, Experi- 
ments with pigeon beriberi [trana title], J KfiihcNSCKt (P)faper*s Ardh, 
PhyHoL, B04 (1924), 4, pp. 4d7~470). — In experiments conducted on 16 

pigeons, evidence was obtained that ultraviolet light radiation has neither cura- 
tive nor protective properties for avian polsmeurltis. 

Observations on the nse of insulin, D. M. Lyon (Lancet [London], 1924f 
JI, No, 4f PP» 158-^162, flpa. 2 ). — ^This is a general discussion of the administra- 
tion of insulin, with particular emphasis on the distribution of the day's 
supply. 

in observations on the effect of varying the Interval between the administra- 
tion of insulin and the taking of food, a time interval of 2 hours proved in 
general the most satisfactory, but in recommending this a word of caution is 
given against beginning the treatment with such a long interval in the case 
of emaciated subjects. In the distribution of the day’s supply, it is recom- 
mended that not more than 12 hours be allowed to elapse between the evening 
and morning doses whether a third dose is given or not. 

Insulin and the skin, E. F. MfiLUBR and H. B. Gozbitt (Jour, Lab, and Clin, 
Med., ^ (1924) f No. 9, pp. 608S17, figs. $). — ^Bxi>erimental evidence is reported 
indicating that the injection of insulin into rabbits is more effective by the 
Intradermal than the subcutaneous route. The difference appears to be in the 
prolongation of the effect of the insulin on the blood sugar when the injection 
is made intradermally. As an Illustration, the changes in the blood sugar con- 
tent of a normal rabbit 2, 4, and 6 hours after the intradermal injection of 3 
unit of insulin per kilogram of body weight were -—57.7, —49.7, and -^8.1 i)er 
cent, respectively, while the corresponding changes after a similar subcutaneous 
Injection were —46,7, -f-11.7, and -f3.3 per cent, respectively. Some evidence 
was also obtained that the fatal dose for intradermal injection may be higher 
tlian for subcutaneous injection. These findings are thought to be of interest 
not only from the 8tandp9int of the practical administration of Insulin, but as 
suggesting that the skin plays an important rfile in specific biological processes. 

Goitre, R. McCabbison (Brit. Med. Jour., No. SSIO (1924), PP* 989^94). — In 
this lecture, delivered before the British Medical Association, the author dis- 
cusses the possible factors upon which the prevention and cure of simple goiter 
depend. The chief factors are considered to be *'(1) the general hygiene of the 
individual, and especially of the intestinal tract, and (2) the amount of iodine 
available for the needs of the thyroid gland and the organism generally." In 
some cases the condition of the intestine is normal, but there is a deficiency of 
iodine in the food andf water. In otheys the iodine supply may be suflicleni 
for the ordinary individual but insufficient for those suffiering from gastro- 
intestinal infection. A third possibility is that the iodine is relatively deficient 
in proportion to other constltiients such as fat or calcium, and a fourth that 
both deficiency in iodine and intestinal infection may be factors. 

Iodine deftcieney la the dietary anpplied by aae of kelpt X W. TuamcN- 
mm (Nation’s Mealth, 6 (1924) f ^o. 7, pp, 44^4^^$ did).— The author sug- 
gests the use of dried kelp as the dietary source of iodine in goitrotts eom- 
munlties. Analyses for iodine of 29 samples of giant kdlp of the Pacific, 
Macroetfstis pgrifera, which has been studied by the V, 8. l>siwortmmit Of Agfi* 
culture Ofiitteularly ftom the standpoint oi its utilization at a source of potash, 
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gave an average Iodine content of 0.28 per cent, With minimiim and maximum 
values of 0.17 and 0.41 per cent, respectively. Aside from iodine, the kelp con- 
tains on the dry basis 89 per cent of inorganic constituents consisting of cal- 
cium 4.08, magnesium 2.24, sodium 10.52, potassium 29.46, iron and aluminum 
oxides 0.48, chlorine 84.98, sulfur (calculated to SO*) 7.92, 00» 4.44, and phos- 
phorus (calculated to PC*) 2.3 per cent 

In recommending kelp in preference to inorganic salts of iodine, the author 
advances the opinion that it is preferable that the body be permitted to secure 
its iodine from some natural vegetable carrier of iodine by natural digestive 
processes of selection and elimination through a {srolonged digestive period 
rather than from some chemical, highly soluble and of high penetrative powers, 
against which the natural protective and defensive agencies of the body are not 
able to prevail.” 

Pellagra, N. M. Owsnsby (ifed. Jour, and Reo.^ 120 (1924) f 8, pp. 
377S79). — ^The author reviews the various theories which have been advanced 
as to the etiology of p^lagra, and presents arguments in favor of the hypoth- 
esis that the principal factor involved is ”an inadeguate supply of the anti- 
neuritic vitamin B, with the lack of the antiscorbutic vitamin O playing 
a contributory idle.” In his own experience 28 pellagra patients are said to 
have been cured in from 3 to 16 weeks by the sole treatment of the addition of 
tomato juice, raw cabbage, lettuce, and the water in which vegetables had been 
cooked to the dally diet on which pellagra had developed. 

Deficiency diseases, with special reference to rickets, £. Mblulnbt 
(Brit Med. Jour., No. SS08 (1924), PP- 895^-900, pU. 2) .—In this BriUsh Medi- 
cal Association lecture the author discusses, on the bajfis of the literature on 
the subject and his own investigations which have been noted elsewhere (£. S. 
R., 47, p. 270), the relationship between fat-soluble vitamins and the develop- 
ment of the bones, teeth, and muscle structure, the possible harmful Interaction 
of cereals and fat-soluble vitamins and the relation of light radiation to fat- 
soluble vitamins, and presents the results obtained in the clinical application 
of the principles outlined, particularly as concerns the dietetic and combined 
dietetic and light treatment of rickets. The diets employed are designed to 
furnish an abundance of fat-soluble vitamins and calcium without excess of 
cereals, especially oatmeal, and to be otherwise well balanced. Specimen diets 
embodying these principles for children 8, 5, and 9 months of age and for 
adults are given, together with photographs illustrating the remarkable results 
obtained with them in cases of rickets and malnutrition. In the discussion of 
these diets, the dangers involved in the use of too restricted diets in the treat- 
mwt of malnutrition and wasting of infants and dyspepsia in adults are 
emphasised. 

The effect of pregnancy on the conrse of scurvy In guinea-pigs, H. J. 
QsasTSNBSBOioi, W. M. CHAicpioN, and D. N. Smith (Amer. Jour. DUmeen 
Children, 28 (1924) t 2, pp. 112-182, fipa. 2). — ^Evidence is presented that 
guinea pigs are less susceptible to scurvy during pregnancy. As compared 
with nonpregnant controls on the same scorbutic diet, the symptoms of 
advanced scurvy appeared later or not at all and were in all cases less severe. 
The survival p^od was, however, no longer than for the controls. 

** It Is suggested that prebaUy the change in the picture of scurvy in preg^ 
neat guinea pigs Is dne to the changed metabolic conditions produced by preg- 
nancy, which Mthmr raise the resistance of the animal to infections or enable 
it to eeononilae in the use of the antlacorhutic vitamin. It Is snggested that, 
eveii though symptoms of scurvy in the pregnant guinea pig are milder tn 
degsoh the animal*! death after partimltioa Is nevertheless due to the Inade- 
quate IntgUke of flm anttscorhotle vitamin.** 
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Studies of the thyroid apparatus. — ^XXVI, Correlation between thyroid 
weight and body weight, F. S. HAnicsTT (Amer, Jour, PhpsM,, 69 (I9£4)i 
No, S, pp. 5i(Wi7, figs, 4 ), — ^The calculated coefficients of correlation between 
the body weights and weights of the thyroid glands in 121 male and 121 
female rats 150 days of age are given. The coefficients calculated for rats 
having thyroids above the mean weight were — 0.275:1:0.105 for males and 
— 0.268±:0.101 for females, and for animals having thyroids of less than the 
average weight 0.427d:0.059 for males and 0.380±;0.06S for females. The, cor- 
relation for all males was very close to 0 and for females was 0.1. 

Explanations for the correlations found are discussed in which it is indi- 
cated that the thyroid is the dominant regulator of metabolic processes de- 
termining the body weight irrespective of the sex. An earlier study of this 
series was noted (E. S. B., 50, p. 774), 

The endocrine glands and the development of the chick. — The 
effects of thyroid grafts, B. H. Willieb (Amer, Jour, Afuit,, SS (1924), No, 1, 
pp, 67-^lOS, figs, 7). — In a study at the University of Chicago of the effect of 
additional thyroid on the development of chicks, a small piece of thyroid 
gland from chickens varying in age from 2 months to 2 years was trans- 
planted to the vascular chorioallantoic membrane in 300 eggs by removing 
a portion of the shell. At the time of making the grafts the eggs had been 
incubated from 7 to 10 days. Of the grafts, 36 were successful and a study 
was made of the develoi^ment of these chicks up to about 18 days of incuba- 
tion, and they were compared with chicks at the same stage in 50 control eggs. 

The effects of the thyroid grafts were variable, producing gradations from 
embryos which were apparently unaffected to ones in which there was a 
gradual reduction in body size. All parts of the smaller embryos were af- 
fected, including the head, eyes, beak, neck, appendages, etc. There was also 
a relative reduction in the size of the internal organs, including the gonads, 
thyroids, adrenals, thymus, hypophysis, and the normal storage of fat occur- 
ring in chick embryos at this age. 

In many of the modified chicks proliferations of leucocytes were found in 
certain of the organs and led to the formation cff necrotic nodules appearing 
first and most conspicuously in the spleen. Proliferation of leucocytes in the 
grafts was associated with a like condition in the spleen. By making success- 
ful grafts of portions of liver in 10 embryos and thymus in 4 embryos, it was 
also found that the leucocytic proliferation occurred in the spleen and in the 
grafts, though no diminution of body size or mnaclation occurred. These re- 
sults thus indicated the specificity of the action of the thyroid graft on the 
body si 2 se. 

The author discusses five factors which may have contributed to the action 
of the thyroid grafts ion the embryos, (1) time of introducing the graft and 
its vascularity, (2) duration of the graft, (8) the quantity of thyroid tissue 
in the graft, (4) differences in physiological activity of the graft, and (5) 
physiological condition of the host embryo. The author concludes that the 
action of the thyroid hormone seems to be to inmreaae the catabolic rate. 

Wyoming forage plants and thdr chemical eoutpoaltloii. — Stadias No. 
St A. T. OUNUT (Wpoming Sta, J3uL JS7 (1924), pp, 9^16, figs, 4),^ln continu- 
ing this series <E. S. B., 41, p. 338)^ Samifies of wire ^ss, carSx, Desdiampsla 
ttmothy, redtop, cord grass, smooth broxne grass, EieockaKf adCowIciris, idender 
wheat grass, crested wheat grass, western wheat grass, wild sunffower, and 
wild sags (Ariemesia easto), cbliected at different pekodS dming the h^ 
ing seasons of 1822 and 1828 and from four dUBereut places each ysar, wsse 
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analysed for the changes in composition occurring as the season advances. 
The results Indicated that the crude protein content in practically all plants 
d^reased at later stages In the season. Other changes in composition which 
occurred were variable in the different grasses. 

Soft com — how to store and feed it illlinoiH 8ta. Circ, 29S {1924) t pp* 
S-16, figs. 7). — Storing soft corn In silos and various methods of drying it in 
cribs are described. Suggestions are given for feeding soft corn, as well as a 
scheme for calculating Its value on the basis of the market value of mature 
com. 

liimited use of shelled com in fattening two-year^ld cattle, E. A. 

Trowbbiooe and H. D. B'ox {Missouri Sta. Bui. 218 {1924), PP- H, fiffs. 6 ). — 
The results of a lOO-day feeding experiment in comparing limited and full 
feeds of corn with no corn for fattening two-year-old steers are rep<>rted. Five 
lots of 8 steers averaging 1,028 lbs. in weight were selected for the test. All 
lots received all the clover hay and corn silage they would eat. In addition, 
lot 1 received a full feed of shelled corn and linseed oil cake in the proportion 
of 6 : 1. Lots 2, 3, and 4 received the same amount of oil cake as lot 1 and in 
addition lot 2 received one-half as much shelled corn and lot 3 a full feed of 
shelled corn during the last 40 days. Lot 5 received 58 per cent more linseed 
oil cake than was fed to lot 1. Pigs followed the steers in all lots, but they 
were removed from lots 4 and 6 after 00 days, since no appreciable gains were 
made. The amounts of feed consumed and the gains made by the steers and 
pigs in the different lots are summarized in the following table : 

Results of feeding limited and full rations of corn to cattle 


Lot 

Average 

iniUd 

weight 

Average 

daily 

gain 

Dresaing 

Feed consumed per 100 lbs. gain 

Pork 

gftins pnr 

percent- 

age 

Shelled 

com 

Linseed 
oil cake 

Corn 

silage 

Clover 

hay 

' Stew 
per 100 
da3^ 

1 

Lbs. 

1,036 

1 1,042 

i 1.024 

1,011 

1 1,030 

Lbs. 
a. 05 

2.37 

2.45 

2.36 

2.20 

6a5 

61.5 

60.1 

60.7 

61.4 

Lbs. 

544 

342 

228 

Lbs. 

00 

114 

113 

117 

102 

Lbs. 

802 

1,403 

1,546 

1,030 

1,068 

Lbs. 

65 

08 

109 

1071 

1141 

Lbs. 

5a6 

30.2 

10.5 

2 

3 

4 

5 







[Silage from com stover and from normal corn for steers], G. A. 
Bsown {Michigan 8ta. Rpt. 192S, pp. 169, 170 ). — ^The results of another test of 
this experiment have been combined with the data from the two preceding 
years (E. B. R., 51, p. 171), with results substantially in accord. The corn 
stover plus ear corn gains were larger, but the costs were also greater, than in 
the lots receiving the corn stover. 

Beef cattle investlgatioiui, 19E8-4S4, O. W. McOampbklx. {Cattleman, 
10 (1924), ^o. 12, p. 25 ). — ^Ten lots of 10 beef cows each were sueeessfullj’ 
wintered on 10 different rations consisting entirely of roughages at the Fort 
Hays (Kans.) Substation. The wintering period lasted from November 15, 
192^, to April 15, 1924, during which the following average gains per cow 
were made on the different rations: Oane hay 26 lbs., Sudan hay 64 lbs., 
alfalfk hay 6 lbs., cane hay and alfalfa hay 68 lbs., Sudan hay and alfalfa 
hay 45 lbs., cane hay and Sudan hay 28 lbs., wheat straw and cane hay 27 lbs., 
straw and Sudan hay 7 lbs., kafir silage and cane hay 68 Its., and kafir 
silage and Sudan hay 85 Ihs. The cows receiving the combinations of the dry 
roughages received approiitimately 22 lbs. of the first and 4 lbs. of the second 
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roughage mentioned per day, while in the case of the two silage rations 11.6 
lbs. of hay and 30.2 lbs. of silage were fed daily. The feed required for win- 
tering averaged per cow approximately 2 tons of hay on the hay rations and 
on the silage rations about 0.9 ton of hay and 2.3 tons of silage. 

Breeds of Italian sheep, S. Scipioni {Razze Ovine ItaUane. Catania: 
Francesco Battiato, 1^4, pp. 75, pis, 16, figs. S ). — Brief accounts are given of 
the various breeds of sheep in Italy. 

The influence of variations in the sodium-potassium ratio on the 
nitrogen and mineral metabolism of the growing pig, M. B. Richabds, 
W. Godden, and A. D. Husband {Biochem. Jour., 18 {1924), No. 6^4, gp. 
651-^60, figs. S ). — ^The effect on the nitrogen and mineral balances of the 
addition of sodium to the ration of pigs has been investigated In two experi- 
ments at the Bowett Research Institute. Throughout both experiments the 
animal received daily a basal ration of 775 gm. of a mixture consisting of 10 
parts each of com, oatmeal, and barley meal and 1 part of blood meal plus 
25 cc. of a 20 per cent calcium chloride solution and 10 cc. of olive oil. From 
the sixth to the twelfth day of the first experiment, which lasted 19 days, 50 
cc. of a 10 per cent solution of sodium chloride (increasing the Na»0 consump- 
tion by 2.5 gm.) were added to the ration and the daily nitrogen and mineral 
balances determined. Throughout the 36 days of the second experiment, 6 
gm. of chalk was added to the ratlim and from the ninth to the twenty-second 
day the basal ration was supplemented with 50 cc. of sodium citrate, supplying 
approximately as much sodium as in the test period of the first experiment. 
The average daily balances are given in the following table, the first experi- 
ment being reported for the preperiod, test period, and postperiod, while In the 
second experiment the results are given for the halves of each period : 

Average daily mineral and nitrogen balances of a pig on a basal diet and with 

additional sodium 


Experi- 

ment 

Period 

Ration 

Average daUy balance 

N 

OaO 

PlOi 

MgO 

Cl 

Na»0 

KtO 


Davt 


Om. 

Om. 

Gm. 

Om. 

Om. 

Om. 

Om. 

1 

6 

Basal 

4.70 

ail 

1.03 

aoo 

-568 

517 

1.23 

1 

6-12 


6.17 

.46 

1.10 

.14 

-.10 

.61 

1.24 

1 

16-10 

Basal 

4.00 

.66 

1.21 

.18 

-.84 

-.08 

1.40 

2 

1-4 

do- 

6.74 

581 

167 

.14 

-.88 

-.10 

1.76 

2 

6-8 

do 

6.00 

521 

140 

.10 

-.87 

+.0 

1.83 

2 

0-16 


AOS 

187 

146 

.07 

-.41 

+.64 

1.21 

a 

16-22 


A44 

168 

188 

.10 

-.88 

•f.OB 

1.46 

2 

26-20 

Basal 

566 

181 

8.20 

.17 

-.87 

-.40 

1.06 

2 



581 

106 

120 

.14 

-.86 

-.or 

1.88 


In both experiments pxe N, CaO, and PsO» balances were increased during 
the sodium feeding perioda The addition of sodium to the ration increased 
the potassium excreted in the urine, but because of decreased fecal elimination 
the balance remained very much the sama 
The merits of home-produced foods for pig-feeding, C. Obowtesb and 
W. S. Obalmxbs (Jour. Boy. Agr. 8oo. England, 84 (1926), pp. 174-‘19S ). — 
The results of a test of the comparative values of home-grown feeds for fat- 
tening hogs, conducted under the direction of the research committee of the 
Boyal Agricultural Society, are reported. The test animals, which were of 
various breeding, averaged about 60 lbs. in weight at the beginning of 4li6> 
test A summary of the feeds used in each of the 12 lots and the amotmts 
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consumed during title 13&-day experiment, as well as the average daily gains 
and feed consumed per pound of gain, is given in tbe following table: 

Comparative teat of home-grown rations for piga 


Lot 

Averase food oonsumed per pig tfaiooghout lB9-day experiment 

Aver*. 

X 

gain 

Feed 

pound 

of 

gain 

Barley 

Sharps 

Lbt, 

109 

Wheat 

Oats 

Beans 

Peas 

‘Raw 

pota- 

toes 

Cooked 

Whey 

Separ- 

ated 

millr 

1 

2 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

Xto. 

382 

302 

274 

387 

331 

325 
314 I 

326 

327 
478 
535 
258 

Lbt. 

Lba, 

Xb«. 

50 

45 

58 

126 

19 

39 

30 

30 

30 

28 

U», 

Lbs, 

Lbs, 

Lbs, 

Lbs. 

Lbs, 

a87 

.64 

.75 

.83 

1.08 

.60 

.72 

.65 

.76 

1.46 

1.53 

1.44 

Lbs, 

6.2 

6.6 

6.4 

6.4 

4.1 

6.0 

6.6 

a4 

6.7 

8.0 

8.0 

,4.1 

158 

105 

114 

111 

165 

Idl 

154 

155 
160 
171 

82 

1 








128 














i66 







187 






1 

185 






202 






806 







1,427 




1 


730 

882 

i 

82 


74 j i42 

i 

h2 



At the conclusion of the test those pigs which were properly finished were 
killed, but it was found that 3 from lot 1, 8 from lot 2, 4 from lot 3, 2 from 
each of lots 4 and 5, 8 from lot 6, 6 from lot 7, 7 from lot 8, and 4 from lot 9 
were unfit for slaughter, due to the poor growth made. All the pigs from lots 
10, 11, and 12 were well enough finished for slaughtering. The 44 unfinished 
pigs were placed on a ration of 50 per cent barley, 20 x>er cent sharps, 10 per 
cent bean meal, 10 per cent pea meal, and 10 per cent fish meal, and during the 
succeeding 06 days tliey made average daily gains of 1.62 lbs. per head, in> 
dicating that the poor gains made in the earlier part of the experiment were 
due to the rations and not to individuality. 

The conclusions derived from the experiment indicated that oats and wheat 
should be fed to pigs in only limited amounts. Potatoes did not greatly im- 
prove a barley and wheat ration, though bean meal did bring about a distinct 
improvement Cooked potatoes were more palatable than raw potatoes, and 
the pigs receiving them were in better condition. By far the greatest improve- 
ment to any of the rations was brought about by the addition of the dairy 
products. 

[Feeding experiments with swine at the Michigan Station] « Q. A. Bbown 
(Michigan Sta, RpU 19tS, pp, 110, 171), — ^Two experiments were conducted in 
comparing feeds for fatt^ing hog& % 

IFree choice v, hand nUsaing feeds for self-feeding hogs ), — Two lots were 
fattened on each of the seven rations fed in a previous experiment (E. S. R., 51, 
p. 174). One lot on each ration received the feeds in sex>arate self-feeders, 
while the same feeds were mixed according to accepted standards for the other 
lot With the exception of one ration, i. e., rye and tankage, the gains were 
greater when the feeds were mixed. 

[Powdered skim milk), — ^Three lots of 5 pigs averaging about 75 lbs. each in 
weight were fed supplements of tankage, skim milk, and powdered skim milk 
to a ration of corn. The average daily gains were, rerspectively, 1.86, 1.65, and 
1.56 lbs. when the different supplements were fed. It was estimated that 57.7 
Iba of powdered eklm milk replaced 47.4 lbs. of tankage and 86.4 lbs. of corn, 
while 618.8 lbs. of skim milk replaced 47.4 lbs. of tankage and 56.4 lbs. of com. 

Feedii^ brood sours and growing the Utters* W. B. Joseph {Moniana 8ta. 
But l$B pp. 18+IX, flgs^ 6).— The results of several tests of methods 
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of feeding hrooCi sows and their Utters are popularly r^>orted. The use of 
pasture was found to alford a considerable saving of grain and kept the sows 
in a thrifty condition. Alfalfa pasture as a sole feed was satisfactory for dry 
sows in good condition, but additional feeding during gestation and lactation, 
especially when two litters are produced annually, proved economical in that 
the pigs were stronger and more thrifty after weaning. Large-sized litters 
and two litters per year materially reduced the cost of feed per weaned pig. 

Pigs weaned when weighing from 45 to 50 lbs. did better on a ration of barley 
and tankage than pigs weaned at from 30 to 35 lbs. in weight. Less feed was 
also required per unit of gain in the former case. There was little advantage 
for the late weaning, however, when skim milk and pasture or alfalfa hay 
were available. Barley and alfalfa hay proved a sufficient ration for brood 
sows given pasture in the early spring and late fall, but the addition of skim 
nil Ik proved beneficial. In a comparison of fall and spring litters, it was found 
that faU pigs were raised practically as economically as spring pigs when 
neither had access to pasture. 

In these tests' old sows were found to raise pigs at from 5 to 10 per cent 
less cost than young sows when one litter was raised per year, and at from 
15 to 25 per cent less cost when two litters were raised annually. The more 
detailed data on each of the experiments are given in the appendix. 

Studies upon the influence of Tarious foodstuffs on the growth of 
chickens [trans. title], H. Malarski (Pant. Pa/ist. Inst, Nauk, Qosp, Wie§sk, 
Pulawach (if dm. Inst, Natl, Polonais ^eon. Rurale Pulawy^ S (1922), A, pp, 
2Tt-^0, figs, 4 ), — ^Based on a study with 23 lots comprising 229 chicks using 
different rations, curves for normal growth were constructed and compaiHLsons 
of different feeds were made. Hard-boiled eggs were found to be unsatisfac- 
tory, but, after becoming accustomed to them, the chicks may grow normally. 
A product called egg <^eese prepared by heating 250 cc. of milk and 3 eggs to 
the coagulating point made a satisfactory ration when fed alone or with pol- 
ished barley. Chicks fed on beans alone or in combination with xKdished barley 
and lard made almost no growth up to 10 days of age. 

The general results of the experiments on feeding indicated that overfeeding 
or underfeeding baby chicks both result in diminished growth, which can not 
be recovered by further careful feeding. The feed consumption seemed to be 
about the same whether the chicks were fed every two hours or only four 
times daily. The normal ration should be from about 85 to 40 per cent of the 
weight of the bird and contain in 100 gm. 8 gm. of solids, 2 gm. of digestible 
protein, and 10 gm. starch value. The author also believes that chicks should 
receive feed as soon as possible and not be made to wait frc^ 36 to 48 hours 
after hatching as is the usual practice. An English abstract accompanies 
this article. 

Kikuyu grass for poultry, G. L. SxmoN (Jour, Dept. Agr, West* Aust„ 2, 
ser,, 1 (1924), 2, l$g--Hl, flg, 1 ), — Success is reported in the use of 

kikuyu grass (Penmisetum oUm2estinum) as a forage crop for poultry. The 
analysis of kikuyu hay, as determined, was as follows : 7.6 per cent water, 17.4 
per cent crude protein, 1.1 per cent fat, 42.4 per cent carbohydrate, 22.1 per 
cent crude liber, and 0.4 per cent ash. 

Seasonal and annual egg**productlon-*oorrelatlO!n tables, ,G. W. Hkbvsy 
(New Jersey Stas, But, 4iC2 il924h PP* S^S ), — This consists Of a sertes of 
correlation tables showing the r^ation between the seasonal and annual egg 
production during the llfst and second years for the conaihlned records of the 
760 White Leghorns in the flrst Bergen Coimty egg-laying contest and the 417 
in the flfst Vineland ecmtest. The seasonal reSatimiidiips for the latter groups 
previoiudy presmited and discussed In Bulletin 368 <B. S. E., 00, p. 778). 
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Milk aad science, L. Lindet (IjC Lait et la Science, Paris: Payot ^ 1928^ 
pp, 14 i)* — ^Thls book gives a popular account of the selection, care, and 
diseases of dairy cattle ; the physiology of milk secretion, and the chemical and 
biological constituents of milk ; the bacteriology of milk ; the control of dairies 
and dairy products; dairy mechanics; dairy associations; and the nutritional 
value of milk, with an account of the diseases likely to be transmitted to man 

The minimum protein requirement for growing dairy heifers, W. W. 
SwEiT, 0. H. Eckxes, and A. C. IIaosdalk (Missouri Sta. Research Bui. 66 
(1924), pp. 5-155, figs, ii).— This is a complete report of the investigation of 
the protein requirements of Holstein and Jersey heifers during growth, which 
was previously abstracted from a brief note (E. S. R., 51, p. 777). Weights 
and body measurements were taken at 28- and 30-day intervals on 16 Jersey 
and 18 Holstein heifers fed on rations supplying varying amounts of protein 
and calculated amounts of energy sufficient for or in excess of the require- 
ments. The records of the Jerseys covered tiie equivalents of 247.8 30-day 
l)eriods, while the Holstein records were for 261 periods of like length. The 
heifers ranged in age from a minimum of 5 months 25 days to a maximum of 
33 months 14 days at the beginning of the last period on which records were 
taken. 

Tables show the actual amounts of digestible protein and energy supplied 
to each heifer during each period with relation to the calculated requirements 
a^ determined by the Wolff-Lehmann standard for digestible crude protein 
and the Arm.sby standard for digestible true protein and energy, and the rela- 
tion of the actual weight and height to Uie normal weight and height during 
each period. The following tal)le gives a summary of the combined individual 
results on the different planes of protein intake, in which from 8 to 10, 15, 
20, and 25 to 35 per cent of the net energy for growth was furnished by thq 
protein : 
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Protein reguiremenH for SoUtein and Jereey heifers — Continued 
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The results indicated a steady increase in the rate of gains in weight on 
the higher protein rations. This was also true of height but to a lesser ex- 
tent. A breed difference in the protein requirements was also evident, as 
Holsteins made normal growth on a lower plane than did Jerseys. In study- 
ing the relation of the supply of protein to the rate of growth, it was shown 
that the increased rates on the higher protein planes were not made as eco- 
nomically as on the lower protein levels. The medium protein planes of nutri- 
tion tended to become more efficient with advancing age. An excess of energy 
in the ration seemed to reduce the amount of protein necessary for normal 
growth. In comparing the Wolff-IiChmann and Armsby standards for protein, 
it was pointed out that the former is from 20 to 25 per cent and the latter 
from 50 to 60 per cent too high for the promotion of normal growth. Both 
standards apparently fail to make sufficient allowance for advancing age. 

Experimental feeding [with dairy cattle], Q. B. Rothwell {Canada Empi, 
Farms^ Anim, Hush, DU>, Interim Rpt, 1922, pp, 5-16), — ^The following experi- 
ments in comparing different feeds for milk production and growing calves 
are briefly reported : 

The value of dried heet pulp in the dairy cow's ration, — ^The replacement 
value of dried beet pulp for milk production was tested with 4 lots of cows 
fed during 3 periods of 8 weeks each. All lots received during the first and 
third periods a regular ration of hay, com silage (mangels in lot 2), and a 
grain mixture composed of wheat bran, brewers’ grains, hominy, and oil cake 
meal, 6 : 5 : 8 : 3. During the second period dried beet pulp soaked in water 
was substituted on a dry matter basis for one-half of the grain mixture in 
lot 1, one-half of the root ration in lot 2, one-half of the silage ration in lot 8, 
and for all the silage ration in lot 4. The principal results of the experiment 
are summarized in the following table: 

Bummary of experiments using dried heet pulp for milk production 
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The resnlte indicated that dried beet pulp may be used to replace portions 
of the grain, roots, or silage, but that its greatest yalue was in the replace- 
ment of roots. 

Sunflower enaUage t?. com ensilage.^^An in the comparisons of corn silage 
and sunflower silage previously noted (B. S. R., 61, p. 578), the former ex- 
celled the latter in palatability, amount of milk produced, silage consumed 
per 100 lbs. of milk or fat produced, and in the cost of the products. This 
experiment was conducted by reversing the type of silage in 4 successive 
periods of 3 weeks* duration. 

Calf feeding eafperiments. — ^The data as to weights, gains, feeds consumed, 
and costs of each of 6 lots of calves during a 66-day feeding period are tabu- 
lated in detail. The calves averaging from 80 to 96 lbs. in weight were fed 
3 different rations. The 2 lots receiving a ration of fresh unpasteurized whole 
milk to which was added a little C. B. F. calf meal and access to a grain mix- 
ture of corn, bran, and oil meal made average daily gains per head of 0.69 and 
0.89 lb. The 2 lots receiving fresh, unpasteurized whole milk for 10 days, fol- 
lowed by skim milk plus a home mixed calf meal comx>osed of oatmeal, ground 
corn, and ground flax, 2:2:1, made average dally gains of 0.75 and 0.85 lb. re- 
spectively. Two other lots receiving the same ration except that Blatchford*s 
calf meal replaced the home mixed meal did not do well, and at the end of 36 
days the ration was changed to include the home mixed calf meal. The gains 
of these 2 lots were 0.86 and 0.79 lb., respectively. The results indicate that 
skim milk and home mixed calf meal were as eflicient as whole milk in pro- 
ducing gains in calves, but data on the costs of the feed indicated that the 
calf raising enterprise for making better veal was unprofitable. 

Feeding trials with silage, V. C. Fish wick (Jovr. JHn. Agr. [Gi. BHf.], 
31 {1924) y No. f, pp. 50--68, pi. 1 ). — The results of 3 trials at the South East- 
ern Agricultural College, Wye, in which the feeding value of oat and tare 
silage was compared with roots are reported. In the first trial, conducted in 
1921-22, 6 dairy cows were divided into 2 lots. The average rations fed to 
the 2 lots were as follows: The silage ration, 3 lbs. of straw, 6 lbs. of hay, 
and 45 lbs. of silage; and the root ration. 9 lbs. of straw, 8 lbs. of hay, and 
56 lbs. of mangels. In addition, 2 lbs. of oats, 1 lb. of cottonseed cake ,and 

1 lb. of linseed cake were fed i^er gallon of milk produced. The test \vas 
continued oyer a 2 weeks* preliminary period and two 5-week test periods, with 
a 2 weeks* transition period during which the rations of the two lots were 
reversed. The amounts of milk and the costs of the feed, when using the two 
rations, were practically identical. 

In the second trial with dairy cows, conducted in 1922-23, a similar type of 
silage, but consisting mostly of tares, was compared with mangels. Bight cows 
were divided into 2 lots of 4 eacli and fed during four 3-week periods, with 
1-week transition periods during which time the rations were reversed. The 
total production for the two lots on the silage ration during 2 periods each 
was 19,574.5 lbs. of milk and on the mangel ration 11,176 lbs. of milk. In 
this experiment some deterioration in the quality of the silage toward the 
bottom of the i^lo was noted and possibly accounted for the less satisfactory 
results with the silage. 

Using the same silage which was fed in the first milk production experliment, 

2 lots of 7 steers each were fattened on rations, one of which contained silage 
and the other swedes. The balance of the rations included straw, cottonseed 
cake, and linseed cake. The lot receiving 50 lbs. of silage per head daily made 
average daily gains per head of 2.1 lbs, from November 6, 1922, to March 8, 
1923. The average daily gains of the other lot receiving from 70 to 84 lbs, 
of swedes daily were 1,9 lbs. No differences in the condition of the live 
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animals or in the carcasses from the two lots were observed. The calculated 
costs of the silage ration In the last two experiments were somewhat greater, 
however. 

A contribution to the studjr of grass silage and its relation to milk 
and its products. — II, The microflora of ensiled forage [trans. title], G. 
Daxla Tobbk (Aim. 1st. Sper. Caseif. Lodi^ SS (19B^)t No. 8-4? PP* 87-^188^ 
figs. e). — In a study of the bacterial flora of silage, considerable variation in 
the bacterial content has been found, from several thousand to several million 
bacteria being observed per gram in different samples. Spore formers and 
lactic ferments have usually been present, though yeasts have been found at 
times in the largest quantities. There was a gradual diminution of the germ 
content from the top of tlie silo toward the bottom. Considerable variation 
In the butyric ferments was found, from 28 to 12,762 per gram. 

The water content of the silage seems to be a very important factor In 
affecting the variation in the numbers of bacteria found. No relationship to 
the presence of the bacteria In the silage and that found in the milk wiaa 
observed except that the butyric ferments increased abundantly in their 
passage through the animal body, and silage may tend to increase the bacterial 
content of the milk If it is allowed to come in contact with it through careless 
methods. 

Pineapple “ bran ” as a feed for dairy cows, L. A. Henke (Hawaii Univ. 
Quart. BuL, (1924), No. Jf, pp. 20-27). — In a feeding test at the University 
of Hawaii, lasting for six 2-week periwls, using 6 cows divided into 2 lots, 
nearly the same amounts of milk were produced when a grain mixture contain* 
ing 81 per cent of dried pineapple bran was included as when an equal amount 
of corn replaced the pineapple bran. The other ingredients of the ration in- 
cluded wheat bran, coconut meal, linseed oil meal, beet pulp, and several 
roughages, over half of which consisted of alfalfa and cowpeas. The ration 
including pineapple bran produced milk more cheaply, but a study of the rate 
of decline of the milk flow with advancing lactation indicated that such decline 
was greater when this material was fed than with the otlier more usual feeds. 

Better sires — better stock. — ^Build better by breeding, H. P. Davis 
(Nebraska 8ta, Circ. 24 (1924), pp. S-24, 7). — This consists essentially of 

a history of the improvement of the Holstein herds of the North Platte Sub- 
station and the dairy husbandry department at Lincoln. The effect of the 
different sires on the i>roduction of the herd has been reviewed, and the records 
of certain of the individuals are tabulated. 

A comparisoii of Holsteln-Friesian sires, based on the average mature 
equivalent ” fat production of the daughters, 0. W. Tubnkb and A, C. 
llAGSDALE (Missouri 8ta^ Bui. 217 (1924), PP* 1821, figs. 2). — ^Data as to 229 
Holstein-Friesian sires having 10 or more daughters with long-^me records in 
the Advanced Register have been tabulated, showing the average yearly butter* 
fat records of the daughters and the number producing 400 to 000, 600 to 800, 
800 to 1,000, and over^l,000 lbs. of hutterfat annually. All records were cor- 
rected for mature age and for 365 days when they were terminated in less 
than that time. The pedigrees of all the sires are given, while their dams, 
maternal grandsires, and granddams are tabulated. 

The relation of leuccK^ytes to mamiiiary secretioit, H. 1j. WKATHiaiFOED 
and V. B. Emmicl (Ahs. in Anat. Bee., 27 (4924), No. 4, p. IPf).— In a ^udy 
at the University of Illinois of the rOie of leucocytes In mammary secretion, it 
hag been found that many eosinophlies and lymphocytes are present in the 
active mammary gland. Many of the lymphocytes nUgrate into the alveoli ami 
are transformed into the typical corpuscles of colostrum. 

The influence of certain factors on the hydrogen Ion concentration of 
.^niilk, I, B. Dunoome (Jour. Dairy Sd., 7 (1924), 1, pp. 86-9^),— In study* 
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the factors affecting the H4on concentration and the total acidity (by 
titration) of milk at th^ Indiana Experiment Station, it was found that the 
feeding of acids to two cows in the evening in amounts as great as 80 cc. 
of 85 per cent lactic acid, 50 cc. of 85 per cent phosphoric acid, 1<X> oc. of 00 
per cent butyric acid, or 50 cc. of glacial acetic acid per day had no influence 
on the acidity of the milk produced in the morning. Changing from a winter 
to a imsture ration resulted quite uniformly in decreasing the total acidity of 
the milk, while the H-ion concentration was irregularly affected. 

Studios concerning the handling of milk, compiled by S. Wiixiams et ai.. 
((Gt. ilrit.] Min, Agr. and Fisheries, Misc, Pub, 41 {1924) f PP- 47 1 pl9, 2, figs. 
2 ), — ^This consists of brief accounts of investigations in the production of 
milk and dairy products conducted at the National Institute for Research in 
Dairying at Reading, most of which have been noted from other sources. 

A simple method of determining the keeping quality of milk, J. M. 
Ftjixeb, H. P. DkPew, and B. E. Huggins (New Hampshire Sta, Circ. 23 
{1924) ^ pp> 12), — Gomparison.s have been made of the methylene blue reductase 
test with plate counts, souring time, and the development of acidity in various 
samples of milk. The results indicate that the time required for reduction 
of color gives a fairly good Indication of the relative bacterial content and is 
a much l)etter indicator of the keeping quality of milk than an acidity test. 
It is recommended that milk be graded as i)oor when decolorisation occurs In 
less than 2 hours and good when more tlian hours are required for decol- 
orizing. 

A study of methods for bacterial analyses of market milk, L. II. 
<?fK>LKiKJE {Michigan 8tu, Rpt. 1923, pp. 184-1 89, fig. 1 ). — Increases in the 
bacterial content of samples of milk incubated for 1- and 2-hour periods were 
determined by the pH method (B. S, R., 43, p, 015), and by making the plate 
counts on Bacto agar, meat infusion agar, milk powder agar A, and beef 
extract agar. No one method was entirely accurate as an indicator of the 
quality of the milk, but the pH method proved more efficient in determining 
the aged milk. 

Ropy or slimy milk, J, W. KAnKi'^.s WahsingUm Sta, Bimo. Bul„ 

12 {1924), No, 4, pp, 82, 83 ). — ^This is a discussion of the cause of ropy or 
slimy milk. The organism accoiintable for this t?ondition may be prevalent in 
wash water and drinking water and thus gain entrance to the milk, or it may 
be present on the utensils, in which case thorough sterilization should remedy 
the difficulty. 

[Sugar substitutes in Ice cream], O. E. Reed {Michigan Sta, Rpt, 1923, 
p. 173 ). — Tlie following substances were found to be equivalent to 1 lb. of 
cane sugar in sweetening value: 3.26 lbs. of glucose, 1.74 lbs. of honey, 1.51 
lbs. of maple sirup, 1.59 lbs. of corn sugar, 2.46 lbs. of Karo sirup, and 1.38 lbs. 
of Invert sugar sirup. Corn sugar seems to offer the greatest possibilities, 
though it is more expensive than cane sugar. Invert sugar sirup closely 
resembles cane sugar in taste. 

Ice cream plant and manufacture, R. G. Reid {London: A. J, Raynient, 
1924, pp. [10}^136, figs, [80 }). — ^This book contains descriptions of ice cream 
machinery and directions for preparing the mix, freezing and hardening, and 
the manufacture of imckaged ice cream. ^ 

YETEBIVAET SCIEHCE 

[Annual administration reports of the Civil Veterinary Department in 
AJmei^Merwara (British Bajputana) for the years 192B-B8 and 1088— 
84], I. H. G. JiCBitOM {Almer-Merwara Cin. Vet. Dept. Ann. Admin. Rpts. 
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1922-^^ pp, 19,1 1922-24* PP* 10). — ^The8e» the usual annual reports (B. S. R., 
48» p* 480), Include statiaUcal data regarding contagious diseases among ani- 
mals, etc., during the periods under report. 

An improved neutral red light green double stain, for staining animal 
parasites, microorganisms, and tissues, F. W. Twort (Jour, State Med., S2 
(1924), 8, pp, $51-355 ). — ^Thls Is an account of a stain prepared by the 

author about 20 years ago, no account of which In full has previously been 
published. 

Immunisation of animals against Infection by Vibrion septlque and 
Bacillus chauvoel, H. R. Ajlijcn and T. J. Boswobth (Vet. Jour., 80 (1924), 
No. 9, pp. 844-^02 ). — ^The literature on V. septique and B. chauvei as 6ie 
causal agents in pathological conditions diagnosed as blackleg and on methods 
of Immunization against the two organisms is reviewed, and the methods 
employed by the authors in such immunization are described with data on the 
immunization of guinea pigs and sheep. 

In the case of both organisms filtered artificial cultures are used as the 
foundation material. As a culture medium a tryptic digest broth to which 
fresh minced meat is added has been found most satisfactory. The medium 
is prepared on a large scale as follows; Fourteen kg. of meat separated from 
fat and connective tissue is distributed into four receptacles, and 3 liters of 
water is added for every 2 kg. of meat. The mixture is allowed to stand 
at room temperature over night and then heated to 80° C. to destroy any 
antltryptlc action. An 0.8 per cent solution of anhydrous sodium carbonate 
is added in the proportion of 3 liters to 2 kg. of muscle, and when the tem- 
perature has reached 45® the trypsin extract and chloroform are addedt 4 cc. 
of the former and 15 cc. of the latter per kilogram of meat. After the di- 
gestion has proceeded for six hours In the incubator at 37° with frequent 
stirring, the contents of the different receptacles are transferred to a cauldron 
provided with a steam jacket and the action of the trypsin is stopped by 
adding 360 cc. of n HCl and heating to 100®. The material is filtered im- 
mediately and allowed to stand over night, after which it is made alkaline, 
distributed in 1,800-cc. quantities, and each portion thoroughly mixed with 
150 gm. of fresh minced muscle (horse flesh or beef). The temperature is 
raised to 100° and allowed to cool, after which the broth is poured off, its 
reaction adjusted to pH 8, and again heated to 100°. After filtering, the 
broth is poured back on the meat and autoclaved by allowing free steam to 
pass through for 60 minutes, and then raising the pressure slowly to 10 lbs. 
and maintaining it at this pressure for 20 minutes. Bach flask of the medium 
as thus prepared is inoculated with 30 cc. of a 24-48 hours’ broth culture of 
the organism, with sufiElcient sterile glucose solution added to give a concen- 
tration of 0.2 per cent. Growth is allowed to proceed for from 2 to 4 days 
with F. septique and for 5 days with B. chauvei, and the material is then 
filtered through Berkei^ld candles. 

The filtered culture of V. septique contains a toxin which retahiB its potency 
when kept in the cold but deteriorates rapidly at room temperature and with 
exposure to light. To determine the strength of the toxin and of toxin- 
antitoxin mixtures, intravenous inoculation of mice and rabbits was used. 

In the immunization of guinea pigs against F. septique, the subcutaneous 
injection of toxin proved unsatisfactory on account of serious local effects 
at the site of injection. By using a mixture of toxin and antitoxin or by 
reducing somewhat the toxicity, successful results were obtained. In testing 
for immunity, the intramuscular injection of cultures and the Intravenous 
lujectloii of toxin were both used, the latter b^ng preferred since It could 
be more accurately measured. 
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The filtrates prepared from cultures of B. ohauvei all proved nonvimlent 
and consequently could not be standardized other than by animal tests. As 
in the case of F. septique^ double doses produced a higher degree of immunity 
than single. 

Guinea pigs were immunized successfully against both F. aeptique and B* 
chimvei by inoculation of F. aeptique toxin-antitoxin mixture combined with 
B. chauvei filtrate. 

In sheep experiments data are reported on the immunization of 3 sheep 
against F. aeptique, 2 against B, ohauvei, and 7 against both organisms. In 
most cases the dose of F. aeptique was 5 cc. of a 25 per cent undemeutralized 
toxin-antitoxin mixture injected subcutaneously and repeated after from one 
to two weeks. The test dose for determining immunity was 4 cc. of F. aeptique 
liver broth culture Injected intramuscularly. The B. ohauvei filtrate was in- 
jected subcutaneously in a single dose of 5 cc. and test^ by the injection of 
8 (;c. of B. chauvei culture. In the simultaneous immunizations, the dosage 
was the same as In the single immunization. 

The results obtained showed that a single dose of F. aeptique toxin-antitoxin 
mixture does not produce sufficient Immunity to enable the animal to with- 
stand inoculation with a fatal dose of culture after an interval of 2 months. 
Two such doses are efficient for a period of 5 months at least. A single dose 
of B. chauvei filtrate affords protection for a period of at least 6 months. The 
simultaneous immunization with a combination of these products immunizes 
against both organisms. Although immunity was secured in the case of F. 
aeptique with an interval of only a week between the two immunizing doses, 
it is considered of advantage to allow an interval of about 2 weeks. 

Attenuation of the virulence of Bacillus anthracis in spore form. — 
Immunizing pow*er of the attenuated bacillus [trans. title], E. Duexoux 
iCompt. Rend, Acad. 8ci. IParia], J79 (1924), No. 10, pp. 51(^-513).— Using as 
a culture medium a fish liver houilion prepared by macerating 15 or 20 gm. 
of the liver in 100 gm. of water for several hours, boiling for a few minutes, 
and sterilizing at 120* O., the author has succeeded in attenuating the viru- 
lence of Tunisian strains of B, anthraoia to a degree sufficient to use as a 
vaccine. Experiments in the use of this vaccine are reported as follows : 

One lot of 60 sheer» of European strain was vaccinated with % cc. each of 
the first and second vaccine at 12-day intervals. In testing for immunity, 22 
of the vaccinated sheep received a drop each of a virulent 36-hour culture In 
ordinary bouillon. All survived, while of 5 controls receiving the same amount 
of virus 8 died of anthrax after 48 hours and the other 2 showed a rise In 
temperature and extensive edema. The remaining 44 vaccinated sheep received 
1^ drops each of the 36-hour culture, and 4 died of anthrax 4 days later. 
Five control lambs died of anthrax in from 4S to 72 hours. 

As a comparative test 50 sheep were vaccinated simultaneously with the 
first lot with a foreign vaccine and tested with the virulent culture as follows : 
Of 29 sheep receiving 1 drop of the virulent culture 7 died of anthrax in 60 
hours, and of the 21 receiving 1^ drops 11 died in from 86 to 108 hours. The 
superiority of the vaccine prepared by the author is shown by the difference 
In percentage mortality of the two groups, 6 and 86 per cent, respectively. 
It is stated that the vaccine has been used with satisfactory results in the 
immunization of a large number of cattle and sheep. 

Dangers in the immimlaiitlon of cattle against foot*iand«iiio«ith disease 
by the subentaneous injection of virulent blood [trans. title!, J. Basskt 
{Bui. Boo. Cent. Mid F4t., 100 Umh Bo. 6, pp. 14B-152).--ThlB discussion of 
dangers involved in attempts at immunizing cattle by the subcutaneous injec- 
tion of virul^ bloodt as recommended by Boux, ValiSe, et al. (E. S. 46, 
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p. 579), was occasioned by the recommendation of Panisset that hemolyaed 
virnlent blood be used. In the author’s opinion this would be fraught with 
even greater danger than untreated virulent blood. As an illustration It is 
reported that in a district free from foot-and-mouth disease 129 cattle were 
^ven subcutaneous injections in the conjunctival tissue of less than 1 cc. each 
of laked blood taken from cattle of the same region during the preemptive 
febrile period. Of these, 100 contracted the disease and 11 died, including all 
of the 6 heifers thus treated. 

The rabies parasite, Bncephalitoaoon rabiei [trana title], Y. Manovklian 
and J. ViALA (Ann. Inst. Pasteur, 3S (19)8^), lUo. 3, pp. B58S67, pis. 4; hi 
Jour, Compar. Path, and Ther., 37 il924)f No. 2, pp. 125-128; Trop. Vet. Bui, 
12 (1924), No. 3, pp. 101, 102). — Under the name B. rahiei, the authors 
describe the intracellular bodies occurring in the central and peripheral 
nervous system and in the salivary glands of man, dogs, rabbits, and monkeys, 
which they identify as the causal organism of rabies. Their conclusion is 
based upon the constant presence of these bodies in the infective organs in all 
forms of rabies, the regular form of the parasite, and its staining reactions 
which are those of a protozoan. In the authors’ opinion, Negri bodies, which 
may be found in cells occupied by the parasite, result from the degeneration of 
masses of the parasite. 

Antirabic vaccination of animals, S. Kondo (Vet. Med., 19 (1924) t No, 11, 
pp. 592, 593). — ^The author reviews previous work of other Japanese investiga- 
tors on antirabic vaccination of dogs and describes his method of preparing 
the vaccine. This differs from that of Umeno and Del (E. S. R., 47, ,p. 385) 
in that the phenolized emulsion of the virus is attenuated by incubation at 37 
C. for 3 days instead of at room temperature for 2 weeks. The vaccine is 
prepared by grinding the brain and spinal cord of a dog killed when in a 
state of paralysis from artificially Induced rabies, and adding a solution 
containing 0.5 per cent phenol and 50 per cent glycerol in the proportion of 
1 part of the tissue to 5 parts of the solution. The emulsion is filtered through 
sterile cloth, placed in 100-cc. vials, and incubated as noted above. 

The dose of the vaccine is from 3 to 5 cc. for dogs, from 4 to 5 times as 
much for sheep and swine, and about 10 times as much for cattle and horses. 
It is stated that in 12 prefectures in Japan 20,117 dogs were vaccinated from 
June, 1919, to February, 1921, with no other losses than 4 deaths within a 
week from natural infection whicdi oqcurred before vaccination. No cases 
of rabies developed among the vaccinated dogs for a year after treatment, 
although many cases occurred during this time among the unvacclnated 
animals. 

Report on the search for a method for the active immanization of 
suckling calves of cows refractory to rinderpest [traps, title], Doumss- 
souniJB (Rec. M6d. V^., 100 (1924), No. 15, pp. 4^4^8)* — ^Attention is called 
to the fket that calves of cows which have been rendered refractory to rinder- 
pest through recovery from the disease are immune during tibe suckling period, 
but are very susceptible soon after weaning. Attempts at the serum im- 
munization of such calves have been unsuccessful, but a considerable degree of 
immunity has been secured by a single injection of 0.1 cc. of dtrated virus 
from a diseased calf. 

The concentratioii of bacteria, induding tnberele bacilli, by die use of 
dmniiiium hydroxide cream, O. C, SAjcnBor (Amer. Bev. Tuhercuiosig, 9 
(1924), No. 2, pp. 97, 98).-^lumlnum hy<^roxide cream, prepared by adding a 
slight fUEcess of a 1 p^ cent solution of gmmoniujn hydroxide to a 1 pear emt 
solution of aipnionium alum at room temperature and washing by deeantatl<m 
until the wash water shows <nily the faintest trace of residue on evaporation. 
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is said to be a useful medium for the concentration of microorganisms which 
do not take the counterstain by the Gram method. The method consists in 
adding a few drops of the cream to the material, shaking the tube vigorously 
for two minutes, and centrifuging just long enough to throw out the cream. 
In duplicate tests conducted with this method and tlie ordinary metliod of 
centrifuging for oue>half hour on a Busi)ension of Staphylococcua albua and 
samples of tuberculous arachnoid fluid and tuberculous sputum treated by the 
antiformin method, from 10 to 60 per cent greater yield of the organism was 
obtained by the aluminum cream method, with a saving of at least 20 minutes 
in time. 

The use of volatile hydrocarbons in the concentration of tubercle 
bacilli, P. M. Andbus and H. E MacMahon (Amer. Rev. TuberculoHu, 9 
No. 2, pp. 99-10 ^). — In the concentration of tubercle bacilli from 
sputum, the authors have obtained excellent results by dissolving the material 
in 0.5 per cent NaOH at from 55 to 65* C.. shaking in a mechanical stirrer with 
chloroform, and separating by centrifugation. The technique is described and 
disciissert, niicl the results obtained are compared with those obtained by other 
methods and checked by guinea pig inoculation. The method is said to give a 
large Increase in positive findings over the repeated direct method. 

The diagnosis of tuberculosis in domestic carnivora [trans. title], J. 
title], H. VAixfiE {Rec. MM. 100 {192^), No. 17, pp. 5JS-517) .--The author 
with references to the literature and to the author’s experience, of methods of 
diagnosing tuberculosis in domestic animals, particularly dogs. The methods 
outlined include clinical diagnosis, diagnosis by tuberculin, examination of the 
excretii, animal inociilatlcai, tlie agglutlnatiim, compleuitmt fixation, and formol 
tests, and radioscopic examination. Of the various metiiods other than clinical, 
the complement fixation test, as previously described (E. S. R., 49, p. 78), is 
(considered the most reliable. The radioscopic examination is thought to be of 
value and worthy of more attention. In conclusion tlie dissemination of 
tubercle bacilli from infect(Kl dogs is discussed, and the danger of human in 
f<H.*tlon from such sources is pointed out. 

The prevention of tuberculosis and various chronic infections [trans. 
title], H. VALUfiac {Rec. MM. 100 (1924), No. i7, pp. 5iS-5i7 ) .— The author 
suggests as a means of preventing chronic tuberculosis and probably other 
infecctions which are capable of existing in chronic form the subcutaneous 
inoculation of the attenuated organism in question emulsified in a nonabsorb- 
able medium such as a suspension of tal<nim in liquid x>etrolatum. Following 
such an inoculation of cattle with attenuated tubercle bacilli, the organisms are 
said to persist for a long time in local lesions at the site of the inoculation, 
whereas following similar inoculations of the bacilli in suspension in an ab- 
sorbable medium, si|ch as physiological salt solution, the bacilli are rapidly 
absorbed. 

The protection secured by the first method is said to be lasting, while that 
of the second Is only transitory. In place of the term immunity in such a 
condition the author prefers the term inaptitude to infection. It is stated that 
successful results have be^ obtained in the use of killed tttbercle bacilli. The 
principle Is thought to be of application in the protection of human beings 
against tuberculosis and of possible application in the protection of cattle 
against paratuberculous enteritis and contagious abortion. 

Report of the section of anintal pathology [of the Michigan fiction], 
E. T, Hallman (Afichipon Situ. l^pi. ipgy, pp. 174-^116 ). — Continuing investiga- 
tions of the diseases of the reproductive organs of cattle (B. S. R., 51, p. 182), 
parttcular attoutim was given to the bacteriology and histopathology of the 
reprodnettve organs of pregnant cattle from abortion infected herds. Much 
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time was spent upon a method of staining both Gram-negative and Gram- 
positive organisms in sections from the reproductive organs of pregnant cattle, 
with considerable success. By a method which is a combination of the Good- 
pasturiz and Weigert Fibrin stains, the author was able to demonstrate large 
numbers of cell Inclusions in both the chorionic and maternal epithelium of the 
placental and interplacental areas. These inclusions, which resemble abortion 
bacilli, were found in large numbers in both positively and negatively react- 
ing animals, as well as in animals from which abortion bacilli were obtained 
by cultural or inoculation methods and in animals from which no microorgan- 
isms were obtained by such methods. In spite of their close resemblance to 
abortion bacilli, the author is not yet in a position to say that they are micro* 
organisms. Their presence is associated with well-marked granular degenera- 
tion and necrobiosis of the epithelium. 

Studies of the evolution and involution of the uterus led the author to 
believe that the changes in the placenta are continuously progressive until 
approaching parturition, and that eroded areas of maternal tissue may be 
found at any stage of pregnancy, such areas possibly favoring the invasion of 
the maternal tissues by bacteria already present or gaining entrance to the 
uterus at any stage of pregnancy. * 

[Studies on bovine infectious abortion at the Michigan Station], I. F. 
HunnuBSON {Michigan 8ta, Rpt 192S, pp. 191-204). — Studies of different 
problems in connection with bovine Infectious abortion are reported as follows : 

A Berological study of several strains of Bacterium abortus {Bang), — In this 
study antigens were prepared from 21 strains of B. abortus from various 
sources, generally the same as those of a previous study (E. S. R., 47, p. 584), 
and used in agglutination tests with 15 different bovine sera, 14 of which were 
from animals which had aborted from a natural infection and 1 from an 
animal which had a negative history of infection. 

No significant differences were noted in the agglutinabllity of the different 
strains. One of the sera proved to have proagglutinating properties differing 
but little in degree with the different antigens. On lowering the density of 
the antigens the dilution of the serum in which proagglutination occurred was 
increased, but on increasing the density to a certain degree complete agglutina- 
tion occurred. 

The in4iuence of different preservatives on the agglutinabiHty of B, abortus , — 
To a series of antigens suspended in physiological salt solution were added 
phenol 0.5 per cent, tricresol 0.1, formalin 0.5, and ether 0.5 per cent After 
having stood in the ice box for 24 hours, the preparations were used for 
agglutination tests with 28 unheated sera. The addition of phenol, formalin, 
and ether in the amounts given had no effect on agglutinabllity, but tricresol 
inhibited clumping completely or caused zone agglutination. It is noted also 
that the formalin ii]|, higher concentrations will produce the same effect. 

The treatment of hovine infectious abortion with oollargol, — ^To test the 
value of coUargol for the destruction of B, abortus in infected animals, two 
groups of dairy cows were used. In the first group of 16, 5 gave positive blood 
tests, including 2 which had aborted previously. The 6 reacting animals were 
given intravenous Injections of 20 cc. each of a 2 per cent aQueous solution 
of coUargol. Two of these animals aborted subsequently, and aU gave positive 
blood reactions when tested abqut 6 months after the treatment. In the sec- 
ond group of 21 dairy cows, 10 gave positive reactions, including 5 which had 
aborted previously. The 10 reactors wmu given 8 injections at 2*mo»th in* 
tervals of the same amount of coUargcfi as used in the first experiment A 
considerable reaction was noted at the* end of the second and third tests* 
Blood tests before each at the injectiims showed no change in reaction, and 
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one of tbe treated animals aborted. It is concluded that collargol is not only 
of doubtful value in the treatment of infectious abortion, but that its con- 
tinued use is injurious. 

The effect of a partial atmosphere of carbon dioxide gas on the baoterUh 
logical and pathogenic properties of B, abortus , — In view of the fact that the 
H'ton concentration of fetal fluids at different periods of gestation ranges be- 
tween pH 6.6 and 7 and the carbon dioxide tension by volume between 10 and 
15 per cent, and that similar values are obtained with freshly drawn milk, 
it was considered of value to determine the influence of such a tension of car- 
bon dioxide on the pathogenic, agglutinating, and morphological characteris- 
tics of B. abortus. 

Two nonpathogenlc and two pathogenic strains were grown on liver agar 
pH 6,6, in an anaerobic Jar in which 10 per cent of the air was replaced by 
carbon dioxide, The cultures were incubated at 37® C. for 24 hours, trans- 
planted, and incubated as before for 60 days with the pathogenic and 100 days 
with the nonpathogenic strains. Each transfer was tested on guinea pigfs to 
detect changes in pathogenicity, and frequent agglutination and growth tests 
were made. There was no change in the pathogenicity of any of the strains 
tested nor in the agglutinablUty or morphology of the organisms. 

Studies relating to the immunology of bovine infectious abortion, 
.T. M. Buck and G. T. Creech {Jour, Agr, Research [U, S.], 28 (i024), Ro, 7, 
pp. 607^42 ). — In these studies reported from the Bureau of Animal Industry, 
U. S. D. A., two methods were used. In one a limited number of animals from 
u selected stock in which infectious abortion had not been introduced was used 
for attempts at immunization with living abortion vaccine and abortion bac- 
terln, and the work was checked at frequent intervals by serological tests and 
cultural and guinea pig inoculations of the milk and uterine materials. In 
the other use was made of infected herds in which some of the animals were 
subjected to immunizing treatment and the rest left as controls. In this 
method bacteriological studies could not be made as thoroughly as in the 
other method. 

In the experiments with selected stock, 18 heifers and 5 cows were selected 
from stock in which no infectious abortion had occurred and in which nega- 
tive reactions were obtained with the complement flxatlon and agglutination 
tests. Eight lielfers and 3 cows which were not pregnant received subcutane- 
ous injections of abortion vaccine and 4 heifers abortion bacterin, and 6 
heifers and 2 cows were used as controls. The dose of vaccine was 20 cc. 
of a suspension of live bacteria averaging approximately one billion organisms 
per cubic centimeter. In general one inoculation was given. Of the animals 
receiving bacterin, 2 heifers were given 2 and 4 doses, respectively, before be- 
ing bred, and 6 doses in all before being subjected to infection. The doses 
were given at monthly intervals and continued after infection. The dosage 
and strength of the bacterin were the same as of the unheated vaccine. One 
heifer was treated bimonthly with half this doscf receiving 2 injections before 
and 7 after exposure, and the fourth 7 bimonthly injections of 20 cc., 2 of 
which were before exposure but after breeding. The exposure consisted in 
feeding from 5 to 60 cc., diluted with from 60 to 100 cc. of physiological salt 
solution, of the stomach contents of aborted fetuses known to contain Bacte- 
rium abortus. 

Of the group In which live vaccine was used, 10 of the 11 vaccinated animals 
gave birth to living calves. One of these was at the end of 229 days, and 
from the uterus of this cow, which was slaughtered 10 days later, B. abortus 
was isolated. The one aborted fetus also contained B. abortus, but its presence 
could not be demonstrated In the placentas or uterine fluids of any of the 
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other animals. In the bacterin-treated group, 2 heifers produced llriiig calres 
at 282 and 273 days and the other 2 dead calves containing B. abortiis. Seven 
of the 8 controls aborted, and B. abortus was isolated from the fetuses, 
placentas, and uterine fluids of all 8. Seven of ttie vaccinated animals were 
carried safely through a second and 4 through a third gestation period with 
similar exposure each time. The protection shown by 2 of the bacterin- 
treated heifers did not last through the second gestation period. 

Bimonthly applications of the serological tests showed a decrease in ag- 
glutinins and complement-fixing bodies, beginning soon after vaccination and 
continuing until negative. 

In connection with this phase of the investigation, studies were made ’'of 12 
cows which had previously aborted and from which B. abortus had been 
obtained, but all of which were eventually successfully bred. After breeding, 
the milk from 8 failed to produce abortion disease in guinea pigs. Eleven of 
the cows were then subjected to infection as in the above study and 10 subse- 
Quently calved normally. Eight of these, comprising those whose milk was 
negative, gave negative tests for B. abortus in the uterine fluids and placentas. 

In a herd consisting of 1,500 head of dairy cattle In which the disease had 
been prevalent for a number of years, 772 animals were vaccinated and com- 
pared with 369 controls. During the first gestatk>n period 13.1 per cent of 
the successfully bred vaccinated animals and 17.6 per cent of the controls 
aborted. During the second gestation period 10.2 per cent of 311 vaccinated 
animals and 14 per cent of 142 controls aborted. When compared as to sero- 
logical tests, the heifers reacting negatively to the agglutination test api>eared 
to derive the greatest amount of benefit from the vaccination. A cQmparlson 
of the agglutination results with abortions indicated that approximately. 60 
per cent of the abortions were induced by other factors than Ji, abortus infec- 
tion. In noting this, the danger is pointed out of drawing erroneous con- 
clusions as to the value of immunizing agents in infectious abortion unless 
efforts are made to distinguish between abortions caused by B. abortus and 
other types. 

The results as a whole are thought to demonstrate that immunity to B. 
abortus infection is possible in susceptible animals which have been vaccinated 
before conception with living abortion bacteria and in some cases in cows that 
have recovered from an attack of the disease. The decrease In the agglutina- 
tion values is thought to indicate that such vaccination does not result In 
permanent infection. Whatever immunity is secured by treatment with aboiv 
tion bacterln is thought to be limited and transitory. The possbillty of 
causing permanent infection is thought to be greater when the vaccinated 
animals have functioning udders. Vaccination of abortion infected animals, 
as well as of those which have overcome the Infection, is thought to be 
valueless. 

Infectloiis aboi^loH of cattle [trans. titlel^ Q. Moussu (Bee. M6d, V4t., 
100 {1924) f No, 11, pp. 921^29, pis, 2).— In this general discussion of infec- 
tious abortion of cattle the opinion is advanced that the abortions are often 
the result of a diseased condition of the placenta rather than a real infection 
of the aborting cow, and that it is on this accoxmt that immunisation is so 
difficult The paper is Illustrated by two colored plates showing fetuses 
covered with diseased membranes. 

The ^perimental transmission of swamp fever or Infectious anemia 
by means of secretioiis« J. W. Scott {Wpomktp 8isk Buh 196 {1924)$ pp» 
17^, pis. 11, ftps, .1).— This is a report of investigations giving particular 
attention to the nasal and eye secretions, conducted In continuatton those 
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previously noted (B. S. B., 48, p. 283), which showed certain biting insects 
to transmit the infection. 

Experiments with five horses, rexMrted in detail, have led to the conclusion 
that infectious anemia may be transmitted by the subcutaneous Inoculation 
of infective nasal secretion, the disease having been successfully transmitted 
to one horse and probably to a second. It may be transmitted by douching 
the nasal cavities with nasal washings from an infected horse, this method 
having succeeded with one horse, but having failed with another. An attempt 
to transmit the disease by the subcutaneous inoculation of filtered nasal wash- 
ings from an infective source resulted negatively in the one horse experi- 
mented with. 

In an experimental attempt to transmit the disease by means of eye secre- 
tions, in which a sixth horse was used, the animal either resisted the Invasion 
of the virus or else tolerated its presence in the eye to such an extent that it 
failed to produce the disease, thus faiUng to confirm the claim of I/tlhrs in 
1919 that the virus is present in the eye secretion. 

In an experiment with a seventh horse, two lots of extracts of Tahanm 
scptentrionalis collected 0.5 mile or more from any pasture which contained 
horses, were made and both subcutaneously injected into a horse. One con- 
sisted of six files macerated in 25 cc. of normal saline, the other of four flies 
in 20 cc. of normal saline. The results indicate that tabanids do not naturally 
harbor the virus of swamp fevep. 

Two cases of apparent spontaneous origin, which developed among 80 horses 
soon after the 2 animals had been introduced into the experimental lots, are 
next considered. Both of these animals appeared in good health and free 
from disease at the time purchased, but certain chronic carriers show, even 
after the most careful examination, little or no evidence whatever of infec- 
tious anemia. 

In experiments with pregnant mares and their offspring severe onsets of 
fever during pregnancy produced abortion in three cases. 

A study of the literature and the results of experiments have led the author 
to conclude that the virus of swamp fever is commonly present in not less than 
four excretions or secretions from infected horses, namely, the urine, nasal 
secretions, milk, and the eye secretion. Transmission experiments with saliva, 
sweat, and feces have so far given negative results. While a pathological 
condition in the lining of the alimentary canal may occasionally allow the 
escape of blood or the exudation of bloody serum which contains the virus, 
such presence in the feces would be of a purely accidental character. 

A new nematode, Oylindropharynx ornata, from the zebra, with keys 
to related nematode parasites of the Eqnidae, E. B. Obam (Jour, Apr, 
Research lU, j8.], 28 (1924), iVTo. 7, pp. 661-S72, figs, 8).— Under the name 
C. amaia, the author describes and illustrates a new species of nematode col- 
lected from the feces and at post-mortem of Bquus grevyi^ received at Be- 
thesda, Md., from Abyssinia. This is followed by a key to the genera and 
keys to the species of Strongylidae of the horse, donkey, mule, and zebra. 
Strongylus is represented by 4 species, Triodontophorus by 5 species, Gyalo- 
cephalus by 2 spedes, Oesophagodontus by 1 species, Potmriostomum by 8 
species, Oraterostomum by 8 species, Oylindropharynx by 4 species, OyUeo- 
toichus by 1 species, Oylicobrachytus by 2 sq^eeies, Gylicocercus by 8 forms, 
Cylicodontophorus by 4 spedes, Oylicostomum (sens, str.) by 7 forms, Trlcho- 
nenm by 10 forms, and Oylicostephanus by 5 species. Additions to the litera- 
ture following the pr^ratkm of this paper are briefly referred to in an 
addendum, and a list of 8 references to toe literature is included. 
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Xilmbenieck or botulism In chickens, W. T. Johnson {Western Washing- 
ton Sta, Bimo. BuL, 12 {192Jk), No. 4, pp. 84, 85, figs. 2 ). — brief practical 
accoimt of this disease of chickens and the treatment applicable. 

KXniAL ENGINEEBIN0 

Research in ai^riciiltnral engineerina;« 19218, R. W. Tsttixingibb {Agr. 
Engin., 5 {1924), Nos. 5, pp. 6, pp. ISS, 1S4; 7, pp. 16(^182, 165).-- 

This is a summary of the more prominent features of agricultural engineering 
experimentation and research completed, in progress, or in process of formula- 
tion during the year 1923 at the State agricultural colleges and experiment 
stations, at certain other State, Federal, and private institutions, and at cer- 
tain foreign agricultural and engineering institutions. 

Report of the sectiaxi of farm mechanics [at the Michigan Station], 
H. H. Mitbselman {Michigan Sta, Rpt. 1923, pp. 245-248, figs. S ). — brief 
descripion of the investigational work at the station in farm structures, drain- 
age, and land clearing is given, together with illustrations of details of a new 
piggery. 

Soil erosion as a research problem, W. H. McPheetkrs {Agr. Engin., 5 
{1924), No. 7, pp. 156-160 ). — In a contribution from the Oklahoma College an 
analysis is given of the research features involved in a study of soil erosion. 
It is concluded that the phases of soil erosion requiring research treatment are 
the value of humus in soil in retarding soil erosion, the proper grading of 
terraces for different soils and land slopes, the comparative efficiencies of 
variable and constant terrace grades, the fall between terraces for different 
slopes, the amount of soil removed per unit of rainfall on various TOil types 
and land slopes, and the value of terracing on the conservation of moisture. 

Experiments in plowing cnt over land {Agr, Engin., 5 {1924), No. 6, pp. 
127, 188 ). — ^The results of a series of experiments conducted at the Michigan 
Experiment Station on the effectiveness and relative crfliclency .of different types 
of tractors and breaking plows on rough hardwood land as compared with the 
usual team and hand plow breaking are briefly reported. 

It was found that even with a small 2-plow tractor, single bottom breakers 
were available which did much better and cheaper work than was possible 
with the ordinary team methods. To effect a good quality of breaking on 
such soil it was necessary for a plow to have a long and flexible hitch between 
the plow and tractor, a long and wide moldboard with a quick curve, a long 
land side, a standing knife colter, and plenty of clearance in the throat. Only 
one bottom could be successfully pulled on a good job of breaking, regardless 
of the size of the tractor. Tractor breaking plows left the ground more com- 
pletely turned over and leveled than the other methods. Tracklaying tractors 
had a certain advantage in getting over extremely rough ground with a mini- 
mum loss of time, |»ut wheel tractors had the advantage of comfort for the 
operator. The adv^tage of time saving by the former types apparently did 
not have much effect on the flnal cost per acre of breaking. 

An Investtgatton of the fattgiie of metals, H. F. Moobk and J. B. Komkibes 
{in. Univ., Engin. Empt. Sta. Bui. 124 {1921), pp. 185, figs. .^).--Studie8 of 
the properties of ferrous metals, s«ch as are used in the moving parts of 
machinery and of varying chemical and sdiysical composition, to determine 
etpedally the influence of repeated #tress and reversal of stress upon fatigue 
are reported. 

For the metals tested under reversed stress, a w^rdeflned critical stress was 
observed at which the relation between unit stress and the number of reversahi 
necessary to cause failure changed markedly. Below this critical stress the 
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metals withstood 100,000,000 reversals of stress, and, so far as can be pre- 
dicted from test results, would have withstood an indefinite number of such 
reversals. The name endurance limit has been given to this critical stress. 

In the reconnaissance tests made in the field of ferrous metals, no simple 
relation was found between the endurance limit and the elastic limit, how- 
ever determined. The ultimate tensile strength seemed to be a better index 
of the endurance limit under reversed stress than was the elastic limit. The 
Brinell hardness test sdemed to furnish a still better index of the endurance 
limit. Elastic limits determined from compression tests and torsion tests 
gave no better index than did those from tension tests. 

The single-blow Impact tests (Charpy tests) and the repeated impact tests 
did not furnish a reliable index for the endurance limit under reversed stress 
of the ferrous metals tested. Accelerated or short-time tests of metals under 
repeated stress, using high stresses and consequent small numbers of rei>eti- 
tions to cause failure, are not considered reliable as indexes of the ability of 
metal to withstand millions of reijetltlons of low stress. The endurance limit 
for the ferrous metals tested could be predicted with a good degree of accu- 
racy by the measiirement of rise of temperature under reversed stress applied 
for a few minutes. 

Abrupt changes of outline of specimens subjected to repeated stress greatly- 
lowered their resistance. Cracks, nicks, and grooves caused in machine parts 
by wear, by accidental blows, by accidental heavy overload, or by Improper 
heat treatment may cause such abrupt change of outline. Shoulders with 
short-radius fillets are a marked source of weakness. Poor surface finish on 
si^ecimens subjected to reversed stress was found to be a source of weakness. 
This weakness may be explained by the formation of cracks due to localized 
stress at the bottom of scratches or tool marks. 

Stress above the endurance limits, due to either a heavy overload applied a 
few times or a light overload applied some thousands of times, was found to 
reduce somewhat the endurance limit of two ferrous metals tested. In none 
of the ferrous metals tested did the endurance limit under completely reversed 
stress fall below per cent of the ultimate tensile strength, and for only one 
metal did it fall below 40 iier cent, while for several metals it was more than. 
50 per cent. However, these metals were to a high degree free from inclusions 
or other internal defects. The specimens had no abrupt changes of outline 
and had a good surface finish. 

The Influence of subjecting steel to a stress beyond the yield point was 
greater on the static elastic tensile strength than on the endurance limit, 
although some increase was observed for 0.18 carbon steel wdth polished sur- 
face after being stretched well beyond the yield point. Annealing of com- 
mercial cold-drawn screw stock was found to lower its endurance limit some- 
what less than it did its static elastic strength. 

The results as a whole are taken to indicate the effectiveness of proper heat 
treatment in raising the endurance limit of the ferrous metals tested. 

Four appendixes are included. 

An investigation of the fatigue of metals, H. F. Moobb and T. M. Jaspbb 
(lit, Univ,, Engin, Eapt, 8ta, Bui, 142 (19S4), PP- SS, figs, — ^This progress 
report is a continiiation of the above investigation of the fatigue of metals, 
which was organised in 1919 and has been carried on at the Univenfity of 
Illinois in cooperation with the National Besearch Council, Engineering Foun- 
datioh, and ieveral manufacturing firms. 

The results have yf^ded evidence of the existence of an endurance limit 
for wrouglit ttorous metals. The tests not only failed to give evidence of 
7 
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damage to the metal by millions of cycles of understress but actually showed 
an increase of resistance to furttter repeated stress. This strengthening effect 
was most marked for those steels which are susceptible of improvement in 
static strength by cold working, Bex>eated stress at or below the original 
endurance limit of a wrought ferrous metal was found to raise the endurance 
limit for that metal. A few cycles of repeated stress above the original en- 
durance limit lowered it. It was found that a wrought ferrous metal injured 
by such overstress may have its strength partly, but* rarely wholly, restored 
by polishing its surface or by repeated stress below the endurance limit. The 
static strength of a wrought ferrous metal was also increased by repeated 
stress below the endurance limit. 

Under cycles of alternate axial tension and axial compression, specimens of 
wrought ferrous metals gave endurance limits averaging 64 per cent of the 
endurance limits for the same metals under cycles of reversed flexural stress. 
It is recommended tentatively that the endurance limit of wrought ferrous 
metals under reversed axial stress be considered as 60 per cent of the en- 
durance limit under reversed flexural stress. 

The static tensile strength and the endurance limit of wrought ferrous 
metals were found to be lower for specimens tested across the direction of 
rolling than for specimens tested along the direction of rolling. Test results 
for a number of specimens of wrought iron and of 0.37 per cent carbon steel 
indicated that the effect of the direction of rolling on the endurance limit is 
fully as great as the effect on the static ultimate tensile strength. 

Test results for 48 specimens of 0.37 per cent carbon steel, cut from a 4-In. 
billet and subsequently heat treated, indicated some relative Improvement of 
the strength of specimens tested across the direction of rolling as compared 
with specimens tested along the direction of rolling. 

The endurance limit and the static strength of very low carbon steel were 
raised appreciably by heat treatment, including a water quench, although the 
effect was much less marked than in the case of high carbon steels and of 
alloy steels. The endurance limit for cycles of reversed shearing stress for 
wTOught ferrous metals was found to be about 53 per cent of that for cycles 
of reversed flexure. The data indicate further that for shearing stress the 
endurance limit of wrought ferrous metals for cycles of stress varying from 
zero to a maximum is nearly twice the endurance limit of completely reversed 
stress, 

A statement of a theory of the fatigue of metals, which extends and modi- 
fies the generally accepted theory, is summarized in detail. 

A bibliography of 65 references to the literature is appended. 

Electricity in agriculture abroad, R. A. UuNDQinsT (Apr. Engin,, 5 (1924), 
No, 7, pp. 151--154, fig, 1). — In a contribution from the U. S. Department of 
Commerce a review is given of the status of the agricultural use of electricity 
in European countrifs. 

The 30x30 Aflssomri poultry house, H. D. Kbmpsteb {MUaouri Bta. Cire, 
129 {1924) y pp. 8, figs. 6 ). — General information, working drawings, and a 
bill of material for the construction of the 30 by 30 Missouri poultry house 
are presented. 

The relatiott of farm animals to proper rentllatloii of barns, M. A. E. 
KsaxET <Apr. Efapin., 5 {1924) , No. 7, pp. l&S^l^l, fig. i).— >In a contribution 
from S. J>. A. Bureau of Public Hoads a brief analyais is given of the 

factors entering into the ventilation of animal shelters. It is iqopclhded that 
the basis of ventilation is essentially Ihe control of temperature gnd humidity 
and the maintenance of air circulation. In this connection ne^egsity of 
knowing more about the heat production of various farm anlmabi uiider differ* 
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ent conditions Is emphasized. A list of the problems to be solved in the 
ventilation of animal shelters is suggested. 

Farm plumbliig» G. M. Wasben {Vi B. Dept, Agr,, Farmers'" Bui, IW {192 
pp, 7/4-5-^, figs, 4S ). — Practical information on the planning and installation 
of plumbing in the farmhouse is presented. 

Water purification by means of lime in connection with the drinking 
water question in the I>ntch Bast Indies, 11 [trans. title], J. Snir {Centbl, 
Bakt, letc,}^ S, Abt,, 59 (1923), No. 12-16, pp. 322-^3$). — In continuation and 
extension of work previously reported (B. S. R., 47, p. 288), studies are 
reported which showed that treatment of water with caustic lime, followed by 
filtration through sand or filter paper, removed the pathogenic organisms. Slow 
sand filtration, while reducing the number of organisms, was not as effective 
In this respect as rapid sand filtration. The addition of enough lime to pro- 
duce alkalinity is necessary for good results. 

The very turbid waters of Java were clarified and rendered very low in 
bacterial content by this process. Sedimentation before filtration was found 
to be unnecessary for good results. Cholera and typhoid organisms were 
removed from such water without difficulty. The action of alum was less 
favorable than that of lime, and it was useless for the removal of pathogenic 
organisms. Further experiments with dilute lime water showed that the alka- 
linity produced was very toxic to both pathogenic organisms and Bcteilltts coH, 
This Is considoj*ed to account for the superiority of lime over alum as a water 
purification medium. 

A process combining precipitation for six hours with filtration through fine 
silica and a thin sand layer produced a filtrate corresponding to good bath 
water, which had the additional property of self-purification owing to its 
alkalinity. 

Bacteriophage ** and self-purification of water [trans. title], P. O. 
Flu (Centbl, Bakt, [efo.], 2, Abt,, 59 (1923), No, 12-16, pp. 317-321),— 
Studies to establish the presence and manner of action in w^ater of so-called 
bacteriophage or liquid substances Imparting the property of self-purification 
are reported. 

The results showed that these substances, if they exist, are of very little 
importance in the self-purification of water, but that the protozoa are the main 
controlling factors. When the protozoa were killed with potassium cyanide, 
self-purification of the water did not take place. 

Some sewage disposal Investigatloiis, B. A. Stew abt (Agr, Engin,, 5 
(1924), No. 6, pp, 131, 132, figs, 3). — Studies conducted at the Minnesota Ex- 
periment Stetlon on the design of a homemade siphon, of inlets to septic 
tanks, of tanks to give a clear efiiuent, and of proper methods of disposal of 
the efiiuent are briefly reported. 

The sewage, wh^ carried in through a simple elbow or behind a batfie 
board, produced a great deal of agitation in the tank, and the sludge was 
stirred up and very unevenly distributed. The use of ah elbow and tee, wdth 
the points of the tee turned sidewise, and of a current breaker chamber made 
quite satisfactory inlets. The use of a tank and disposal well is said to have 
glvan considerable satisfacticm. 

BXnEtM. ECOSOinCS AND SOCIOLOGT 

tflie agHodtimil crlsis» 1920-1028, E. R. Bnfxeld (tondon and New 
York: Longmans, Oreen d Co,, 1924, PP- XI +211, fig, Ihe agricultural 
oriUds of 1990 and 1921 In both the United States and . Great Britain is de- 
scribed. 
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In outlining some of the causes for it the upward price movement between 
1913 and 1919 is analyzed. It is said that the position of the United States 
in 1919 was characterized by an unprecedented demand for goods and an in- 
flow of gold and a banking system which allowed very great expansion of 
credit and of currency so long as its policy was dictated solely by considera- 
tion of the statutory reserve ratios. The turning point came in May, 1920, 
and the downward price movement spread from the United States to Eng- 
land, Europe, and the colonies. Agriculture like every other industry was 
caught. By December, 1921, the level of agricultural prices had fallen by 83 
per cent. The price movements of these years are analyzed in terms of costs 
of agricultural production and the relative costs of arable and pasture farm- 
ing in Great Britain, and the relation between the movement of agricultural 
prices and that of general wholesale prices is traced. 

Fluctuations in the prices of agricultural products are held to be due partly 
to truly monetary causes and partly to alterations in supply and demand for 
farm produce, depending on seasonal conditions or other causes which are not 
readily susceptible to direct control. Some of the means of preventing price 
fluctuations by legislation, collective action, and organized and cooperative 
marketing are set forth. 

Outline of projects and plan of work of the cost of production division. 
South Dakota Department of Agriculture (8. Dak, Dept Agr, Oirc. 1 (192^), 
pp. — ^Nine projects representing the major part of the work to be 

undertaken during the first year by this newly established agency are outlined. 

Annual report [of the] cost of production division, South Dakota 
Department of Agriculture [1022], F. M. Byrne {8, Dak, Dept, Agr, Cost 
Prod, Div, Ann, Rpt, 11922}, p, 53 ), — ^The first report of the cost of production 
division noted above is submitted here, and results of investigations and data 
available are presented in preliminary form. 

A handbook on South Dakota farm production costs, M. R. Benedict 
(8. Dak, Dept Agr, Circ, 4 (1923), pp, 40 )- — ^Data are summarized from recordf# 
secured by cooperation with 227 farmers in South Dakota in 1921 and with 
113 in 1922. 

Preliminary report on studies in developing farms on western South 
Dakota ranges, O. G. Worsham (8, Dak, Dept, Agr, Circ, 5 (1923), p, 44 ), — 
Data for the years 1921 and 1922 are presented supplementing the circular pre- 
viously noted (B. S. B., 48, p. 593). 

The average farm receipts were $846 higher in 1922 than in the earlier year 
and the expenses $107 lower. In 1922 there were only 19 out of the 66 farms 
that did not make a positive labor income, whereas 47 of the 61 studied in 
1921 failed to do so. 

The cost of producing apples in Minnesota, 19X0—1920, W. G. BaiEELErr, 
W. J. Koppen, and G. A. PoiId (Miwiesota 8ta, Bui, 209 (1924), pp. 7-44, 

15). — A number of Commercial orchards In Minnesota were visited by field 
men, and data were obtained on a 5-year basis, although some records cov^ 
only three years. The earlier records taken in 1918 and 1910 were supple- 
mented by additional data relating to yields and prices up to and in<fiuding 
1920. Sixty-four orchards were included in the final survey, aggregating 487.4 
acres, of which 407.4 acres were of bearing age. The average value per acre 
of a be^iug orchard in this study was $510, ahd valuations ranged from $150 
to $800. The average age of the orchards surveyed was 15.6 years, the range 
bei^ from 8 to 86 years (on the basis of 1920). Only two were more than 25 
yea|s old. 

'The average total yield per acre was 149.8 bu., ^ range bei^ from 81J1 
tb 400.6 bu. Of the average total yield, 185.8 bu. were packed and sold. In 
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12 well-managed orchards comprising 86 acres, the average yield was 254.2 
bn. per acre, while in the 4 best orchards the average yield was 310.9 bn. 

The average gross returns per acre amounted to $215.99, ranging from $23.75 
to $506.81, on the basis of 135.8 bu. of packed apples at $1.53 per bushel, 2 bn. 
used at home at the same price, and 12 bu. of culls at 43 cts. per bushel. 
Nine of the better managed orchards showed gross returns of more than $200 
an acre, 9 others of more than $300 an acre, 4 of more than $400, and 1 of the 
maximum. 

Common management practices are noted," and factors of cost are discussed 
under the heads of labor requirements, material costs, fixed costs, and over- 
head costs. Material costs, including the heavy package charge, constituted the 
largest cost group ; fixed costs, Including the charge for interest on investment, 
the next largest; and crop handling, maintenance, and overhead the next in 
order. With an average gross income of $215.99 per acre and $1.44 per 
bushel, there were avei:age costs of $125.20 and 84 cts. per acre and per 
bushel, resi)ectlvely. Including interest charges of $32.31 per acre and 21.5 cts. 
per bushel, leaving an average net income of $90.79 per acre and 60 cts. per 
bushel for the orchards surveyed. The owner did most of the manuring, 
pruning, and disposing of brush ; approximately one-third of the mowing ; one- 
fifth of the picking; four-fifths of the sorting and packing; and one-half of 
the hauling to market, the average owner having expended a total of 56.35 
hours per acre In the various labor operations. At 25 cts. per hour this 
amount of time represents an income of $14.09 per acre, which together with 
the Interest charges noted and the net income gave an owner’s average total 
income of $137.19 per acre. 

The cost of grazing, A. G. Ruston {Jour. Min. Agr. [Ot. Brit.'}, SO {1924), 
No, 12, pp. 1119-1128 ). — ^Results obtained in 1919 from an investigation ot 
the grazing of 976 acres on 12 different farms in Yorkshire, England, are 
briefly presented. This amount of grassland carried an equivalent of one 
cow to 1.43 acres. The cost of grazing amounted to £3 8s. 8d. per acre, 16s. 5d, 
per sheep per year, and £4 18s. 5d. per cow per year. Assuming that the cows 
were on grass for 22 weeks during the year a figure of 4s. 6d. indicates the 
average cost- of grazing per cow i>er week. Five-sixths of this figure, or £4 
2s. Id., as the cost of grazing a heifer amounts to Is. 7d. per week during 
the whole year. 

The total labor bill amounted to 68. lOd. per acre for man labor and 3s. 5d. 
per acre for horse labor, these constituting 9.6 and 5.1 per cent, respectively, 
of the total costs. Approximately one full day’s work per acre per man and 
one-half a full day’s work for a horse were required annually at a total cost 
of 10s. 3d. per acre. The upkeep of fences, draining, and cutting thistles 
accounted for 54 per cent of the total cost and chain harrowing and rolling 
for 26 per cent, the remaining labor hoing required for the application of 
manures. Yearly variations and incidental expenses are noted. 

For the year 1922-28 the average acreage cost of grazing amounted to 
£2 19s. 4d. and the average cost per cow equivalent to £4 6s. per year, the 
latter varying between £1 14s. 7d. and £8 4s. 4d. Some spcjcific instances 
illustrating the factors influencing costs are recounted. 

The financial progression of a ten-acre poultry plant, Ms. and Mrs. 
G. R. Shottp {Wostem Washington 8ta, Bimo. Bui., 12 {1924) ^ No. 4t PP* 
8S-89 ). — Charts have been worked out recommending a safe fbur-year plan 
of development for a poultry business on 10 acres or more,' presumably in- 
tended for logged-off tracts where poultry must be the major project 

Investigations relative to the profits from Swiss agriculture for the 
crop year 1, II ftrans. title], E. Laur bt al. {Landw. JahrK 
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Sohiveiz, S8 (19^)* ^ 09 , i, pp, 103; 3, pp. 353-333),— Ileturns for the current 
year are reported in two sections, continuing the investigations previonsly 
noted <E. S. R, 49. p. 380), 

The land question in Finland [trans. title], 0. MxrrzoisB (Ber. Land90^ 
Keichsmin. Emahr. u, Landto. {Oermany}, n. ser,. No, 1 (1333), pp. 53-35, 
fg, 1), — The author traces briefly the disturbances of tlie relnti<»nships between 
landowners and workers which arose out of the development of lumber in- 
dustries and Increased attention to lumber exports. The land question is held 
to be not so much one of the redistribution oft^land, however, as of the educa- 
tion of the peasants and the laboring classes. Recent legislation with regard 
to land distribution has been In two main directions, namely, the extension 
of the already established small holdings and new coloniscatlon on State and 
private lands, with State aid or under State direction. The land for settle- 
ment is to be supiflied first from the State domain, and then by freewill siile of 
communal or private property, and last of all by expropriation by the State. 

liand reform in the Republic of CTzcchoslovakia [trans. title], Hollmanh 
{Ber. jLandic, Ueichsnvin, Ern&hr. u, Landw, [ficrmon//], u. »er.. No, 3 (1333), 
pp. 19-42 ). — Land reform laws are regarded as political instruments in the 
struggle for Czech nationality in the republic. Laws and enforcing regula- 
tions are taken up separately in chronological order and classifled according 
to their purpose, whether authorizing confiscation and .setting Uie compensation 
or dealing with valuation plans, credit provisions, and the powers of admlnia* 
tratlve committees. 

Agrarian reform in Rumania [trans. title], Houlmann {Ber. Landw , 
Reieh 9 min, ErmEr. u. Landiv. [Germany^, n. No. 1 {1923), pp. 39-35). — A 
historical account is presented of events and influences said to have brought 
about the land reforms of recent years, together with a statistical study of the 
reduction in grain production and exports. The decrease in acreage is at- 
tributed partly to the war and partly to the agrarian revolution which haa 
increased the small peasant holdings. Surplus grain is not produced, for the 
peasant produces principally for his own individual needs and those of hla 
business. 

A study of form labor In Seneca County, New York, IC L. Qillisit 
{N. Y. Btate Dept. Farms and Markets, Ayr. Bui. 134 (1824) f PP* flP** 3).-— 
A farm labor study is discussed. In which over 290 farms in the southeastern 
part of Seneca County, N. X., were visited and 190 usable records were ob- 
tained. Of the farms included In the inquiry, 64 were operated by tenants 
and 136 by owners. 

The average hours of wfurk per farm per year amounted to 6,899. The 
number of hours on farms operated by owners whs higher than oh those 
operated by tenants, particularly in winter. Over three-fourths of the lAniia 
reported between 3,(KX) and 8,000 hours of work. Of the total numbor of 
farms, 88 per cent wrere operated by a labor force including family labor 
of less than 2.6 man equivalents per farm. Of all the farm boys between 8 
and 16 years old, 69 per cent, and of the boys and men above 16 ymta obit 
98 per cent did farm work at home. Of all the boys attending schoola, three- 
fourths did some farm work. The average number of hours of work p&e fpmt 
tor all the boys between the ages of 8 and 19 years who worked and atteaMM 
school was 768. The hired laborers were largely obtained locally. 

Of the net number of hours of labor, 62 per cent was done by the Ojpeaah^ 
per cent by sons, and 12 per cent by other members of the family/ ^i!ba 
farm operators averaged 3,870 hours each of farm work per year, a 
employed in other work part of the year. The men hired by the mmtl^ 
aged 1,379 hours and the day men 197 hours each. A eonsldeie})^ 
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In the seasonal distribntion of the work done by the different classes of 
workers Is noted, that of the operators beinir most evenly dlstribntedL Farm 
operators are the only class of workers working an average of as much as dOO 
week days during the year. They also worked an average of 10.7 hours per 
day throughout the year, a longer time than any other class. Farmers worked 
longer hours on the larger farms, varying from an average of 8.7 hours per 
day on farms with 20 or fewer acres in crops to 11.3 hours In those with 121 
acres or over. Wives worked 1.9 hours i)er day at farm work. Exchange 
work amounted to 112 hours pdir farm. 

Two-thirds of the pay of farm labor was In cash and one-third in privileges, 
the latter consisting principally of the value of meals and of board and lodg- 
ing. Wages of monthly men were usually calculated on the basis of 26 work- 
ing days per month, although some employers disregarded occasional lost days. 
Cash bonuses ranging from $4 to $7 a month were paid at the end of the 
season to three men. 

A discussion of economic and social factors and relationships concludes this 
report. 

Insolvencies among farmers, A. W. Ashby (Jour. Min. Agr. [Qt. Brit.], 
SI (192^), No, 2, pp. 1S0-1S2). — I^ersonal causes are said to l>e predominant in 
cases of bankruptcy among farmers. These and general economic causes are 
classified and discussed briefly. Some data are given with r<^fe^ence to the 
number of insolvencies among farmers in Great Britain in recent years. 

How to use the new Agricultural Credits Act of 1023, H. Mybick 
(Chicago: Phefps Pub. Co., 192$, pp. 90, pL /, fig. 1 ). — A manual Including 
the official text of the Agricultural Credits Act approved March 4, 1923, is 
presented for farmers, cooi>erators, bankers, and investors. 

The interests of the fanner in relation to taxation and national in- 
debtediiess, H. C. McKeneie (Acad. Polit. Sc4. ^ew York, Proc., 11 (1924), 
/, pp. 116-12 $). — Agriculture as a whble is said to be in the most desperate 
financial condition ever known in the United States, and taxation, both State 
and national, Is held to be among the chief causes. The general property tax 
is said to hit the farmer hardest. The way in which State and local taxes have 
increased is Illustrated with examples from New York State. It is held that 
more money should be raised by income and corporation taxes, and alfto a 
constantly enlarging consuming power secured not by lowering the income 
taxes of a few wealthy men but by cutting the consumption taxes. 

Farmers* Market Bulletin, [October, 1924] {North Carolina Sta. Famt- 
erF Market Bui., 11 (1924), No. 72, pp. 8).*— The United States grades for 
sweet potatoes recommended by the U. 8. Deiwirtment of Agriculture are 
described, and the usual partial list of products \vhich farmers have for sale 
is given. 

Grain futures: Dally data (U. 8. Dept. Afrr., 8taUe. Bui. 6 {1924), pp. 25).— 
Statistical information has been compiled and tabulated under the direction 
of J. W. T. Duv^ by the Grain Futures Administration, U. 8. D. A., in order 
to show the volume of trading on each of the seven priucii>ol grain futures 
markets In the United States for the years 1921 to 1923, inclusive. The trad- 
ing on the Chicago Board of Trade, which during that 3*year period amounted 
to 87.65 per cent of the total for the seven markets, is given on a daily as 
well as on a monthly and yearly basis for the period January 3, 1921, to 
May 81, 192<, Inclusive, with summaries. The data have been compiled from 
rs^rts made to the U. S. Bureau of Internal Hevenue by each of the mm- 
bets of Gie deafltig home of the Chicago Board of Trade and from daily 
reports made to the Grain Futures Administration. 
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Grading, imcking, and liandling head lettuce in New Vork State, F. O. 
UNDXEwoon (N, F. Agr, Col, (Comell) Ext, Bui, 87 PP» ^0^ flgB, 8 ). — 

This discussion covers the status of the lettuce industryt harvesting, grading, 
packing, and the need of developing new markets. 

Heview of eacisting methods of marketing of Queensland fruit, \V. 
RaNGKE arr au (Brisbane: Queensland Prod, Assoc., Council Agr,, 1928, pp, 
/y-j-gr, pi, figs, s ). — A special committee of the Council of Agriculture for 
Queensland makes its report, reviewing methods of transi>ortatiou of fruit and 
the principal fruit markets, together with a number of producers* organisa- 
tions and exporting companies. It is concluded that the industry is disor- 
ganised and generally unsatisfactory, and proposals are made to provide for 
the control of the fruit up to the point of wholesale marketing and the estab- 
lishment of growers’ retail organizations on a voluntary basis. 

Thirtyoflfth annual wool review, Winchcombe, Caxson, Lm (Bydmg: 
[Authors^, 1924, PP- — ^Thls Is the usual annual review of the wool situa- 
tion (E. S. R., 50, p. 309) and includes a brief discussion of the meat trade 
and fat stock markets. 

The regulation of the selling price of agricultural products, Italy, C. 

Mosca (H4glementation des Prix de Vente des Produits Agr^ieoles, Jialie. Rome: 
Inst. Internatl, Agr,, 8erv. Statis. Gdn., 1923, pp, 79), — A short hiBtorl(?al 
rdsum^ is given noting in clironological order measures adopted by the State 
up to 1921 and in some cases indudlng 1922 in an attempt to regulate the 
selling prices of agricultural products, prevent speculation, and offer bonuses 
or guaranties. Five chapters deal with general measures relating to maximum 
prices and the prices fixed on cereals, other vegetables, food products, live- 
stock and dairy products, and nonalimentary commodities, such as hay and 
straw, hides, linen, and textile fabrics. Miscellaneous measures for relief 
and control are noted. This is the first of a projecrted series of inquiries into 
tlie measures adopted in various countries for the intensification for agricul- 
tural production. 

The livestock crisis iu the La Plata region as an impetus to an agrieul* 
tural revolution in Uruguay [trans. title]. A. I^eboeb {Bef\ Jjindw. Reichs- 
min, Erniihr, u. Landw. IGermany], n, scr,, No. 2 (1923), pp. 84-105, fig. 1 ), — 
A niarked decrease In the prices received for livestock and livestock products 
exported from Uruguay in recent years is iwlnted odt, together with the neces- 
sity of developing an intensive system of agriculture, Lt^glslatlon is being en- 
acted dealing with the oi)ening up of agricultural lands. One lnk|K>rtant dif- 
ficulty In the colonization of Uruguay Is said to be the fact that there arc no 
Ktate lands available as there are in certain of the nelghhorlng BouUi Ameri- 
can countries. 

A bill creating the natioital colonization fund [tran.s. title], E. A. Coat 
(Rev. Facult, Agron, y Vet. Buenos Aires, 4 (1928), No. 2, pp, Ffd-dW,—- 
This account of the need for agricultural colonization in Argentina is prefaced 
by a discussion of the unsatisfactory state of agidcuUure there, particularly 
with respect to cereal production, and some of the causes for it are analyaedf 
Possible remedies in the way of public and private colonization projects are 
set forth. The more important schemes which have been drawn up sitice 
are systematically reviewed, giving siiecial attention to the colonizatlosi attd 
credit undertakings of the Niitional Mortgage Bank. The ecmplele 
given with comment of a bill creating a national colonization fmA* Tabd^ 
lated statistical data conclude the paper. 

The cgplauatieu for the Swiss agricultural crisis audi iiie 
the ^eriiitloa of it [trana. title], O. Howaxjd (Ber. iieiiiw. 

BmMr. V. Landw. lOermanyh n. »er.. m. 9 Itm), pp. 
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ia a diseuasion of the industrial structure of the country in genexal and of 
its agricultural relationships in particular. The extent of and yields from 
agricultural industries are set forth idatistlcally for a period of years up to 
1921. The relief measures suggested are an increase in yields, a decrease in 
expenditures, and a higher level of prices for agricultural products. 

J?rioe currents and title economic position of German agriculture in 
the postwar period [trans. title], Saga we (Ber, Landw. Beichsmin. Bmdhr. 
a. Landw, {Germany'l^ n. ser.. No. 2 {1928) ^ pp. 8^18). — General consideration 
is given to the price situation in Germany in the period 1920-21 to 1922-23, 
Inclusive, discussing index numbers of yields and gross and net income from 
agricultural products by provinces and according to types of soil. Detailed 
information is presented on the basis of bookkeeping records of 00 farm busi- 
nesses in central Germany in 1921-22. Tabulations are made in terms of 
paper marks and the fixed mark. 

The generally unfavorable situation in 1920-21 is distinctly brought out. 
An improvement In l>oth yields and prices is shown for 1921-22, however. Tak- 
ing the year 1922-23 as a whole the gross yields averaged somewhat lower 
than in the preceding year, but fertilizer prices were somewhat lower also. 
Certain products, esi^cially potatoes, sugar, and milk, were delivered at 
prices lower than the cost of production. The survey of individual enter- 
prises Is said to bring out the Influence of the operator in the success or 
failure of the business, esi>ecially from the point of view of management. 

(Agrlcnltoral statistics tor the fTnited Kingdom, 1006—1020] {United 
Kingdom Ktaii^. Ahn., 07 {1900-1920)^ pp. 262--275). — ^Tabulated data are sum- 
marized showing prices, the acreage of crops and number of livestock, and 
the estimated total produce of the Important products In Great Britain, Ire- 
land, and the United Kingdom, cont’iiulng the series of rejxirts previously 
noted (E. S. R... 4fi, p. 696). 

Agricnlture in Denmark (trans. title] jA(x>BSKg {Ber. Landto. Reichamin. 
Erndhr. u. Landw, [Oermantf^, n. aer., No. 2 {1928), pp. 5S-S8). — statistical 
summary is given of crop production and llvestw'k raising, with descTiptive 
notes on agricultural organizations. 

(AgricttUnral statistics for the Netherlands] {Jaorc. Koninkr. Neder- 
landen, Rijk Knropih 1922, pp. tS2-198). — Statistics for 1922 are presented 
by provinces, together with st>me comimrlsons with earlier years, continuing 
the series previously nottni (E. S. R., 49. p. 296). 

Agricnlttire and industry In the economic life of Finland, M. Kovebo 
(T/Agrieuiture et V/nduatric dona la Fie l^conomique de la Finlande. Helaing- 
fora: Govt, 1928, pp. 25 ). — This Is n statistical dlsenssion in French setting 
forth developments In re<*ent years. 

Agriculture (In the sonthem territories of Algeria] (In TjCS Te»'Hfoire$ 
du de VOm^yre Aocompm, 1908-^1921. Algiers: Gotwt Gdn. 

AlgMe, IHr. Ter. Sud. 1922, vol. 2, pp. Notes are presented with 

reference to the general agricultural situation and the cultivation of specific 
products. 

Agricnltiiral stattsttes of India, 1021—22, D. N. Ghosh (India Agr. 

SB (1921^), I, pp. 7; 11. pp. pi. i),— 

Annual statlstltss, with brief analytical notes, continue the serte of reporla 
previously noted (B, B. R., 50, p. 698). 

Quinquennial report on the average yield per acre of prixieipal crops In 
India for Ihe pf^rtod ending 1021-412, D. N. Ghosh (India Com. inlet. 

Qningi. Bpl, An, TMd Prino, Grope India, 1921-22^ pp, [2] Returns 
f^om crops am stnnimaxised by provinces in this report, succeeding me prevt- 
wisly noted (BJ. a E,, 40, p. 894). 
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SiStimateB of area and sridid of principal crops in India, %9Z2^Bf 
D. N. Ghobh {India Com, Intel. Dept,, Eat. Area and Yield Princ, Crope 
India, 19Bf^2S, pp, ph 1). — ^Annual statistics are presented contlnnlng 

the series previously noted (B. S. R., B2, p. 95). 

AGBICiriTlTEAL EDUCATIOir 

Report of the Commissioner of Rdncatlon for the year ended June RO, 
1024, J. J. Tioebt {U, 8. Bur. Ed., Rpt. Commr. Ed., 192^, pp. ///-fJH, /tps. 
S ). — ^The operations of the division of rural education and of the service divi- 
sion touching upon home economics education during the year are briefly sum- 
marized in sections of this report 

Milpitas— a rural school project in teacher training, C. H. Smith and 
La R. Olvby {V. 8. Bur. Ed., Rural School Leaflet 27 (1924), pp. 19, figs. 12 ). — 
A school in the unincorporated village of Milpitas in the Santa Clara Valley, 
7 miles from San Jose, Calif., was taken under the management of the San 
Jose State Teachers College and used as a training school for rural teachers. 
An account is given here of the reorganization, features of instruction, school 
spirit, and community undertakings of the school. 

Signiflicajit historical attempts to introduce manual education into 
American schools (1020—18^2) , G. P. Coates {Indus. Arts Mag., 13 (1924), 
Eo. 12, pp. 458-490). — ^Thls follows an article previously noted (E. S. B., 62, 
p. 96), with a list of the readily available documents pertaining to schools w'blch 
have tried the manual labor plan. 

The Antioch adventure in home economics, J. E. Turner (7of/r. Home 
Econ., 16 (1924), No. 11, pp. 611^16). — ^The cooperative system of teaching 
home economics at Antioch College in Ohio is noted. Students spend alternate 
periods of five weeks each In college at study and in Industry during the 
year, thus combining theory with practical extxjrience. 

The study and teaching of agricultural economics, A. W. Ashby {Jour. 
Min. Agr. {Qt. Brit.), SI (1924)^ No. S, pp. 236-242). — It is pointed out that 
the first facilities for the study of agricultural economies in England were pro- 
vided in 1913, when the Institute for Research in Agricultural Economics was 
established at Oxford by the university and the Ministry of Agriculture sup- 
ported by the Development Commissioners. Before that time, however, some 
colleges and universities had been providing courses in economics for students 
in agricultural degree courses. The general scope of the study and teaching 
of agricultural economics is regarded as covering the factors in the internal 
management of the farm which determine the productivity of the enterprise 
and the remuneration of those who are engaged in it, whether workers, farm- 
ers, or landowners, and the external factors which determine the course of 
production which is^^possible or desirable and those which determine the prices 
of farm products, ^e study of economic farm management is said to be the 
most advanced in England. No attention has yet been paid to the study of 
rural sociology by any academic institution there, primarily because of the 
essentially industrial and urban character of the country as a whole. 

[Agricultiiral and tecluiical Instructlmi in Ireland] {Ireland Dept. Agr, 
and Tech. Inatr., Ann. Gen. Ept. 22 pp. 12^8, 63-^79).-— Notes fiHi 

progress during the year are presented conttnui^ annual n^rts previously 
noted (E. S. R, 50, p. 894). 

The development of the Hohhaido Imperial Dnlveveitjr {Bappora, Japm: 
ffefekaido Imp, Univ., 1928, pp, [2J+75+W, pie. 4).*r^lie answers prepared^ 
hy the special committee of the university in reifly to a queslioimalre 
from the c<muuittee on intellectual cooperation of the League of Natioiw 
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Genera are publiahed here, covering rarlons phases of the history of the 
university, its present conditions, and its plans for the future. 

The college of agrtculture on the Island of Mauritius [trans. title] 
(Rev. Agr. Maurice, No, 7 (1923), pp, — ^The course of instruction In 

agriculture leading to a certificate after two years* work and the three-year 
course leading to a diploma are outlined here. 

[Agricultural lectures at the college of agriculture on the Island of 
Afanritlus] (Rev, Agr. Maurice, No. IS (1924), pp. 45-^0). — series of si)eclal 
lectures held between January and June, 1624, and covering general agricul- 
ture, the cultivation of sugar cane, rural sociology, animal husbandry and 
veterinary science, sugar technology, and agricultural chemistry, are noted. 

Agricultural courses for normal college students at the Potchefstroom 
School of Agriculture (Union So, Africa Dept. Agr, Jour., 9 (1924), 3, 

pp, 223--231), — special two-months cours?e for the training of teachers of 
agriculture in the Transvaal is described, and a proposed syllabus is drawn 
up for a one-year course in agriculture for normal college students. 

A textbook of general botany. It. M. Holman and W. W. Robbins (New 
York: John Wiley d Sons, Inc,; London: Chapman d Hall, Ltd., 1924, pp. 
IX-i-BSQ, pi. 1, figs. 37 4 ) • — This enilMklies the material of lectures in general 
botany attended by both agricultural and liberal arts students, and is designed 
to give a broad survey of the whole field in so far as p 08 .sible within the 
limits of elementary courses. It is related to agricultural practices and prob- 
lems wherever possible, and wide use is made of economic plants for illus- 
trative material. The text is designed for a year’s course, though it may l>e 
adapted to use in shorter courses. 

Government publications useful to teachers, compiled by E. R Windes 
(V, S. Bur, Ed, Bui. 23 (1924). pp. [5]-h5.J, figs, 26). — RuUetin series, annual 
reports, tKisters, exhibits, lantern slides, and other materials are listed aocord- 
^ Ing to the Government deimrtnient preparing them, and the educational service 
of the Amerlcran Red Cross and the Pan American Union are briefiy set fortlu 

mSCELLAmOJIS 

Thirty-sixth Annual Report of the [Michigan Station, 1923] t E. B. Hnx 
XT AL. (Michigan Sta. Rpt. 1923, pp. 163-4^^7, figs, 106). — ^Tbls contains a 
financial statement for the year ended June 30, 1923; reports of the director 
and heads of deiiartraents on the work of the station during the year, the 
experimental features of which are for the most part abstracted elsewhere in 
this Issue; and reprints of Special Bulletins 117 and 118 and Technical Bulle- 
tins 67-60, all of which have been previously noted. 

Texas Agricultural Expeiiment Station system, B. Youngblood (Texas 
Sta, Circ, S3 (1924), PP- 3-4d).— This is a detailed description of the history, 
purpose, and work of the station, Including a complete list of its publications 
and considerable statistical data relative to its personnel. 

Bi-monthly Bulletin [of the Western Washington Station, November, 
1024 ] (Western WasUngton Sta. Bimo. Bui, 12 (1924), No. 4. PP- 77-06, 
figs. 4),-— In addition to articles abstracted elsewhere in this issue, this 
number contains brief articles entitled Tree Surgery, by H. D. Locklln, and 
Winter School for Farmers. 
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ArisoiiA University and Station, — Under an act of Congress approved Janu* 
ary 9, 1925, the Secretary of the Interior Is directed to sell to the board of 
regents at $1.25 per acre a quarter section of land for use in educational and 
Investigational purposes. The tract is located on the Yuma Mesa, and a finrt 
of it is already in use as a substation for subtropical horticultural work, 10 
acres being planted to citrus fruits and alwut 5 acres each to grapes, figs, and 
miscellaneous subtropical fruits. The act provides that on failure at any time 
to use the tract for educational or investigational purposes title is to revert to 
the Federal Government 

Arkansas University and Station. — An appropriation of $650,000 for new 
buildings during the next biennium has been made by tlie legislature, of which 
$300,000 is to be used for a new building for the College of Agriculture. A 
grant of $10,000 was also made for the establishment and maintenance of 
three substations, one to be devoted to cotton, one to rice, and one to truck 
crops. 

Office facilities have been provided at the station farm which are expected 
to be of material convenience in the exiierimental work. 

Connecticat State Station. — Dr. P. J. Anderson, research professor of botany 
at the Massachu.setts Station, has accepted a position in charge of the Tobacco 
Substation at Windsor, beginning April 1. W. T. Mathis has been appointed 
assistant chemist in the analytical laboratory and George D. Scarseth assistant 
in soils. 

Idaho Station. — Dr. W. II. Bollen, formerly research fellow in soils at tlie 
Iowa College, has been appointed assistant chemist vice Frank H. Collins, who 
has accepted a similar position in the department of agricultural chemistry 
in the Kansas College. 

Kentucky Station. — Ethel L. Hopphan, serologi.st in the department of public 
service laboratories, resigned December 1, 1924, and Dr. M. L. Boevers, assistant 
in the department of veterinary science, on March 1. 

New York State Station. — Several new varletitis of fruit originated by the 
station have recently been made available to fruit growers through the New 
York State Fruit Testing Association, which now has a membership scattered 
through many States and Canada. Among the new varieties now being dis- 
tributed are the Sweet Delicious, Red Astrachan, Red Spy, and Yellow Trans- 
parent No. 2576 apples ; the Gorham, Pulteney, Bartlett No. 1619, and Cayuga 
pears ; the Hall, Imperial, Epineuse, and Pacide plums ; the Hunter nectarine, 
a smooth-skin peach ; and the Wilma, a new Elberta-like peach. 

An extensive pruning experiment with apples wUich has been In progress 
for more than 10 years Indicates that apple trees which have been carefully se- 
lected and primed when set in the orchard require very little pruning for several 
years, and usually do best when so trained flmt the lowest branches are not 
more than 20 in. from the ground. The portion of the experimental ordiard 
which was lightly pruned contained trees which wma for th# most part stockier 
in trunks and branches, developed a greater bearliig area, usually bloomed 
earlier in life and more profusely, and generally set fruit earlier and in greater 
^ quantity than did the trees that were heavily pruned, aUhough heavily pruned 
trees of Baldwin, Boiken, Hubbardston, and Tompkins King have yielded more 
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fruit. The amount of pruning has apparently had no influence on the size; 
color, shape,, time of maturity, or quality of the fruit 

The trees which were trained to low heads were from one to three years 
ahead of the high-headed trees in iwint of size and vigor within a few years 
after setting in the orchard. High-headed trees were also less stocky In 
trunk and branches with the result that they were twisted and bent badly 
by the wind. l/ow-headed treses had large bearing areas, and they were also 
more amenable to orchard operations, such as pruning, spraying, and harvest- 
ing the ffuit. There seemed to be no difference between high- and low-headed 
trees so far as the practice affected any of the fruit characters. 

The experiments are to l>e continued over a ix^riod of years to study the 
cumulative effects of the various methods. 

Authorization of the publication of three volumes dealing with vegetables 
in the same form as rhat follow’od with fruits has been granted by the 
legislature. 

W. F. Morton, assistant In research (chemistry), and Fred P. Nabenhauer, 
assistant in research (biochemistry), have resigned to accept commercial posi- 
tions, effective March 1 and April 1, respectively. R. B. Dayton has been 
apiHdnted assistant in research (chemistry). 

Oletnson College. — ^The ugriculturnl building was completely destroyed by 
fin' ea rly in the morn lug ot April 2, enusing a loss estimated at from $200, (XX) 
to $250, (XX). 

Texas College. — A fertilizer school has beem oiK?ncd at Texarkana under the 
joint supervision of the college and tlie University of Arkansas. An initial 
attendance of 3<K» persons was enrolled from the border counties of the two 
States. 

Virginia Station. — An agricultural survey of the State under the direction of 
the station was nuthorizeil by the 1924 general assembly. According to the 
text of the act, this survey is for the purpose of gathering Information in 
rt'gard to existing agricultural conditions in Virginia and data upon which to 
base a study of agricultural economics and a constructive program for the 
development of agriculture and agricultural resources. The surve^y “ shall 
include matters i:»ertalning to soils and soli fertility and management; soil 
erostion and drainage problems affecting soil fertility and productivity; the 
adaptation of various soil types, elevations, and seasonal conditions to crops 
produced or which may suitably be produced ; farm layout and selection and 
arrangement of fields for the use of labor-saving machinery and economy and 
convenience in cultivation and farm oi)eratloDs ; methods of cultivation, pro- 
duction and handling of crops, and general farm management; tlie various 
crops produced on farms, their yield and gross value compared with the cost of 
production and courses of.low yields; farm labor, its distribution and efficiency; 
labor incomes of the various classes of farm labor; the relation of various 
farm products to public needs and local and general supply and demand ; farm 
incomes and sources ; capital investment and return ; distribution of capital 
investment; the character and extent of idle lands and tiieir suitability for 
cultivation or other agricultural pui^joses in the various localities and what, 
if any, profitable use may be made of them through the introduction of live- 
stock or crops aftopted to such noils, ^7 individuals or on community plan, with 
notations of Novation, h^ogtaphy, temperatures, and seasonal conditions as 
affecting fruit production, cotton, or other crops; and any other information 
or studies which may be advlssbls in determining methods for the betterment 
of agricultural condltifxns and 0ie deveiopment of agricultural resources of the 
State.** 

Oooperatlim with appropriate ageiicles of the Federal Gk>vemment Is specifi- 
cally authorised. 
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- W. G. Harris, associate chemist, and O. E. Seitz, agricultural engineer, re* 
signed February 1 and March 1, respectively, both to engage in commercial 
work. J. F. Eheart has been appointed assistant chemist, effective February 7. 

Washington College and Station. — In accordance with a request from the 
governor, who is making a business survey of all State institutions and their 
needs, the legislature made its appropriations at its recent session for one 
year only and restricted its grants to necessary salaries and maintenance and 
a minimum of capital outlay. The college, however, received $171, GdO to com- 
plete tlie dairy manufactures building, $25,000 to replace the beef cattle bam 
burned last fail, and $30,000 for sewer extensions. 

Special appropriations of $18,350 and $5,384, respectively, were made for 
the Irrigation Substation at Prosser and the cranberry investigations labora- 
tory in Paciffc County, these sums being slightly increased over those granted 
for the previous year. The regular appropriations for the main station, the 
Western Washington Station, and the substations at Lind and Watervllle were 
Included in the general appropriation for the institution. 

Wisconsin University and Station. — ^A commercial firm in Terre Haute, 
Ind., has placed at the disposal of the College of Agriculture a fellowship fund 
of $2,500 per year for research lA connection with the production of butyl 
alcohol and other products from corn and other siarch-contalniug materials. 

The question of whether healthy potatoes may cause mosaic disease in 
tobacco is being studied. Recent experiments have shown that when the Juice 
from potato foliage, tubers, or roots which are healthy so far as can be deter- 
mined by the best known available methods, is Inoculah^d into healthy tobacco 
plants a mosaic disease is i)roduccd which can subsequently be transferred 
indefinitely from one tobacco plant to another. 

A new grasshopper formula worked out by the department of economic 
entomology is reported to have been a distinct factor in tlie successful grass- 
hopper campaign waged in Door County last summer, from 85 to nearly 100 
per cent being killed. Four townships voted funds for the campaign, this 
being the first time that an attempt has been made on so large a scale to con- 
trol these pests In the State by cooperative efforts. 

The number of inquiries for agricultural publications is constantly increas- 
ing, rising from 22,948 requests in 1915 to 43,150 in 1924. During the past 
year, it is estimated that fully half of the requests received came from teachers 
and students desiring help in their school work. The material is used not only 
in agricultural courses but also in many of the science courses given in high 
schools and other institutions. 

What is thought to have been the largest exhibit of country weekly news- 
papers ever assembled in one contest was shown in connection with the conven- 
tion of the Wisconsin Press Association, which was held at the college Feb- 
ruary 5~7. One hundred and thirty-five weeklies representing over 50 Win- 
consin counties wete entered. 

Announcement is made that the annual meeting of the Society of Amerlimii 
Bacteriologists will be held at the University in December, 1925. 

WyonUng University and Station. — State appropriations were ma4fi ^ 
$50,000 for the support of the university in addition to the proceeds of li|e 
half-mill tax ; $25,000 for the various substations, together with the autbi^* 
zation of a tenth-mill tax for this purpose, eetiuiated to produce $40^)1^ 
year but not available until ; and $10,000 for the oontfol of bee dls^i^ 
and insect pests. 

0. B. Clevenger, Pb. D., has been ai^inted assistant researdi 
the station. - 
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The study of the soil and soil fertility is a subject which has long 
attracted the attention of investtgators. The awakening of interest 
in agricultural experimentation in the decade between 1860 and 1870 
was perhaps nowhere felt more strongly than in the numerous 
inquiries into the relation of the soil to plant growth. Following 
Liebig’s generalization of the mineral theory of plant growth, the 
chemical composition of the soil was extensively studied, and wlien 
it was learned that th^ is no simple relation between the chemical 
composition of a soil and plant and the fertility of the land the 
problem was attacked from the physical and biological sides as well. 
Much of this pioneer work was attempted by the newly establishea 
American experiment stations, and at the beginning of the twen- 
tieth centuiy no fewer than 86 of these stations were at work on the 
chemical, geological, and physical relations of soils, or conducting 
soil tests with fertilizers, or similar enterprises. 

In the 25 years which have since elapsed, interest has been well 
sustained and further developed, and much of the work has been 
quite productive. That the fundamental importance of investiga- 
tions on soils and soil fertility is generally recognized by the sta- 
tions to-day is shown by the number and varied character of the 
projects devoted to the subject. An examination of the list of such 
projects for 1^4 shows almut 550 dealing with soils, soil fertility, 
and soil fertilization. This is approximately 10 per cent of the total 
number of projects, and ah average of slightly more than 10 projects 
per station. The group is the fourth largest in the list and covers 
practically every feature of the subject The work provided for 
deals with both general and specialized conditions, and is local, 
State, r^onal, and national in scope. 

Much of what has been done has admittedly been desired to 
secure purely empirical results and to answer very simple and prac- 
tical questions. Such wmrk has rendered a very valuable service, as, 
for example^ in aiding toiljilt the use of fertilizers on a rational basis 
and in securing a b^nr adaptati<m of crops and cropping E^ystems 
to soils, even though it has not gone far, and can not be expected 
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to do SO, in correlating cause and effect and in furnishing scientific 
explanations of the observed phenomena. It has, however, uncovered 
a multitude of unsolved problems calling for fundamental investiga- 
tion. 

This condition is quite well understood, and in consequence the 
station work in this field is now being dii-ected more and more toward 
fundamental inquiry into the causes of the observed facts and coor- 
dinated toward more specific ends. For example, investigation of 
soil acidity, which is a widespread condition, and of alkalinity, which 
also affects in the aggregate large areas of land, is being carried 
beyond mere determination of the 'intensity of the conditions and 
practical tests of correctives to the determination of the origin and 
causes of the observed conditions, the response of plants to them, 
and the preventive rather than the corrective measures to be adopted. 
As illustrating this point, a significant trend of recent soil investiga- 
tion has been in the direction of a somewhat systematic determination 
of the optimum conditions of soil acidity, or alkalinity, for diffeixnt 
kinds of plants and of the simplest and most efficient means of main- 
taining these conditions permanently. 

The type of work which involves the routine accumulation of 
chemical, crop, and other data, with no more specific object in Mew 
than, for example, that of establishing general fertilizer requirements 
and practices, no longer meets the needs of the situation or measures 
up to the modem standards of advanced scientific research. On the 
other hand, no one questions the far-reaching importance of con- 
ducting systematic soil surveys and the attendant chemical and field 
work on fertility, crop adaptations, and management of the different 
types of soils disclos^ by the surveys. These surveys are not only 
of state-wide but of nation-wide concern and furnish a fundamental 
basis for soil settlement and management, as well as for experimental 
and research work. It is, therefore, of the utmost importance that 
the methods followed should be standardized and systematized and 
the work puriied to a conclusion on a uniform plan as rapidly as 
possible. 

There is just cause for pride in the comprehoisiveness and tiior- 
oughness of the survey work of the Bureau of Soils of tibe U. S. 
Department of Agriculture. More than 1,220,000 square miles, or 
over 40 per emit of the total land area of the United States, have 
now been surveyed, and the surveys are progressing at the rate of 
about 30,000 square miles a year. Practically all of this work is 
being done in cooperation with the experki^t stations or scmie otimr 
State agency. The stations have taken an active and effective part in 
the campaign, some in cooperation with the Bureau of Soils, oilers 
independently. They have increased the usefulness of the undertak- 
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ing by supplementing the general survey in various ways, notably 
with more detailed studies of the various soil types and their fer- 
tility needs and crop adaptations. Such investigation is developing 
strongly in tlie direction of specific studies of the various soil factors 
influencing production. It is dealing with the soil in action rather 
than merely as a storehouse of fertility, as dynamic rather than static. 

The different phases of the question of soil reaction and its adjust- 
ment and maintenance to meet the requirements of crop production 
are receiving much attention at the stations? This work is of obvious 
importance and promise. It has been suggested tliat determinations 
of acidity and basicity should be included in all systematic studies 
of .soils and plant di.stribution, e.specially since convenient and fairly 
accurate methods for this purpose have now been devised. 

The work in progress on soil acidity is widely distributed through- 
out the country, including 18 States and 20 projects. It involves not 
only studies of the general nature, properties, and intensity of the 
acidity in different soils, but also more specific and fundamental 
studies of the relation between active acidity and hydrogen-ion con- 
centration, the optimum hydrogen-ion concentration limits for indi- 
vidual crops, and the natime and control of buffer action in soils with 
reference to its influence on the adjustment of reaction. 

The correction of soil acidity by liming and the determination of 
the so-called lime requirements of .soils have formed the ba.sis of 
considerable work. There are 41 active projects at 18 of the stations 
on different phases of the liming que^stion, including comparisons of 
different forms of lime, rate of liming, and different degrees of fine- 
ness, usually with referonce to the requirements of individual soils 
or crops. 

Excessive alkalinity in soiLs is als«i an important and pressing 
problem in many localities. Practically all of the stations through- 
out the irrigated and semiarid portions of the country are engaged 
in studies relating to the nature, amount, cause, and manner of occur- 
rence of alkalies in different soils, of the tolerance of important in- 
dividual crops for different alkalies and alkali combinations, and 
of methods of oMorcoming the injurious effect of excess alkalinity in 
soils. 

It would seem that treatments of excesses of soil acidity and of soil 
alkalinity, while of opposite character, are closely related in that 
the practical correction of either amounts to an adjustment of soil 
reaction to meet the i«qt||liiments of crop produdiion. Various treat- 
ments besides liming are known to influence soil reaction, and there 
is reason to believe that there are certain practical limits of hydrogen- 
ion concentration for each of the important individual crops. 
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Cooperative projects by groups of stations interested in soil reac- 
tion would seem justified, their objective to be the determination of 
optimum hydrogen-ion limits for important individual crops In the 
entire practical range of cultivated soils and under the climatic con- 
ditions imposed by different localities. A second series of coopera- 
tive projects might attempt to produce and maintain these optimum 
* hydrogen-ion concentration limits for each crop under various con- 
ditions, An important fundamental feature of this work would be 
to determine the nature and intensity of and how to control the buf- 
fer action of different soils, and this would involve a study of the en- 
tire practical range of cultural and fertility treatments of soils which 
may influence their reaction. The preliminary work along these lines 
is already in progress at several of the stations. 

A complicating factor in the adjustment of soil reaction is the 
accompanying or resultant effect on the physical properties of cer- 
tain soils. This is especially important whore excessive alkalinity 
is removed by leaching, resulting in deflocculation and impermeability 
of the soil. In such cases the influence of colloids comes especially 
into play. Station work specifically devoted to soil colloids and 
their relation to soil properties and productiveness is sqmewhat 
limited, but attempts at the practical application of the principles 
involved are quite general. At least 11 stations are interested in one 
phase or another of the maintenance of the proper kind and amount 
of organic matter in soils, involving more or less the question of 
colloids. There are 12 active "projects relating exclusively to soil 
physics, prominent among and typical of which are investigations 
on the character of the colloids of clay soils and the colloidal swell- 
ing of dry soil when wetted. In addition there are 27 projects in 
operation on some phase or other of tillage, the majority of which 
are comparative investigations of tillage methods under l^th humid 
and semiarid conditions in which colloids necessarily |^ay an im- 
portant part. 

The Bureau of Soils has undertaken an exhaustive study of the 
nature, properties, and functions of soil c>olloids, with special ref- 
erence to their governing influence on the physical and chemical 
properties of soil. Some of the stations are studying the question 
from the viewpoint of the relation of physical properties to such 
practical operations as tillage. While many of the tillage projects 
do not make it quite plain exactly what it is desired to accomplidai 
by tillage, some of the stations are attemj^ting to arrive at standards 
of so-called optimum degrees of soil tiltiljbr individual crops, and 
at least one is analyzing the {urocess of producing such degrees of 
tilth in terms of the controlling physical properties of the soil add 
is interested in a study of soil colloids as the factor most strongly 
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influencing those ph 3 rsical properties. It is ahnig snch lines that it 
may ^ hoped to raise such ezperimNits to the level of scientific 
researdi. 

The work of several of the stations indicates that the exchange 
and absorption of bases and fertility constituents in soils are also 
based largely on colloidal phenomena, and the reclamation of alkali 
soils by leaching involves a difficult problem in some cases due to the 
deflocculation of colloidal material when the flocculating bases are 
removed. It would seem that a concerted study of colloids for the 
purpose of Establishing their nature and properties with reference 
to their specific influence on the physical and chemical factors in 
different soils, in relation to the maintenance of optimum degrees of 
tilth, conditions of fertility, and reaction for important individual 
crops, might well be attempted. 

The need of additional knowledge relating to nitrogen accumula- 
tion in and loss from soils under different systems of cropping and 
management and its influence on soil fertility is indicated by the 
facts that nitrogen is one of the most important plant nutrients, one 
of the most expensive to apply to the soil in artificial forms, and one 
of the most difficult to maintain in available forms and in suitable 
amounts in soils. There are now about 31 active projects at 16 dif- 
ferent stations on the soil nitrogen question which are strikingly 
similar in character, in that they deal as a rule with the factors gov- 
erning nitrification, nitrate accumulation, nitrogen fixation, and the 
maintenance of the nitrogen content of soils. In addition there are 
aliout 30 other projects at 19 stations, the majority of which deal 
with the influence of various fertility and cultural treatments and 
environmental conditions on tlie bacterial activities in soils, more 
particularly those of ammonification, nitrification, nitrogen fixation, 
and denitrification. There are also projects on stable and green 
manuring ind on comparative tests of nitrogenous fertilizers, the 
majority of which have a bearing on the nitrogen supply of soils. 

The making of routine anunonification, nitrification, and nitrogen 
fixation determinations under different conditions has not yielded 
data capable of explaining the nature and control of these important 
processes. It seems evident that more should be done to elucidate 
the conditions affecting the physiology of the processes of nitrifica- 
tion, nitrogen fixation, denitrification, and the like in the soil. The 
results of such work should serve as a basis for studies as to how best 
to supply the nitrogen r^uirements of individual crops in different 
soils. , ' ” '*■’ 

There is a relatively large number of projects the purpose of 
which is to compare Afferent (»rriers of phosphoric add, potash, 
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sulfur, and other oonstituents, although work of a fundamental 
nature on the factors governing the supply and availability to plants 
of the inorganic nutrients is limited. A distinct tendency is evident 
to restudy the fundamentals of plant nutrition, and many promising 
investigations in this line are in progress. The question of the be- 
havior in the soil and the physiological effect not only of the better 
known inorganic plant nutrients but also of the rarer or less well 
known constituents of soils needs to be more thoroughly studied than 
has yet been done, although recent years have witnessed some notable 
advances in this field. 

Cooperative studies of the specific requirements of important indi- 
vidual crops for phosphorus, the ability of different soil phosphorus 
compoimds to meet such requirements, methods of treatment of dif- 
ferent soils for the production of soil phosphorus compKumds of 
optimum availability, and the question of phosphorus deficiency in 
soils and crops with special reference to animal nutrition migiit well 
be imderiaken. Already the work at some of the stations is turning 
in that direction. In addition, experiments such as those being con- 
ducted by the Bureau of Soils on the production of concentrated avail- 
able phosphates may well serve to indicate lines along which studies 
of phosphatic fertilizers at the stations may be changed from general 
to more specific and ultimately more productive research. 

Only a somewhat limited interest is being manifested by the sta- 
tions in the fundamental features of the potash question, the work, 
beyond comparative tests of commercial potassic fertilizers, being 
confined largely to studies of the factors governing the availability 
of soil potash compounds to crops and to lysimeter studies of the 
movement of potash in soils. It seems probable that this relativfly 
restricted inquiry is due to the fact that many soils are well supplied 
with potash in one form or another. In view of the relatively re- 
cent agitation of the potash fertilizer question, however, it would 
seem advisable to undertake some cooperative work to determine the 
specific requirements of important individual crops for potash and 
the ability of soil potash compounds to meet these requirements, as 
well as to develop methods of treatment of different soils to maintain 
an optimum availability of the potash. 

Aside from considerations of their relation to soil reaction, there 
is apparently little in progress at the stations on the subject of cal- 
cium and magnesium other than studies of their movement in the 
soil. Owing to the important bearing of these substances on the 
physical, chemical, and biological properties and productiveness of 
soils, it would seem that a further study of the nature of their occur- 
rence and activities in soils might well be initiated. 

Considerable attention is being given to the question of sulfur as 
a soil constituent and plant nutrient. In certain apparently re- 
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stricted areas and with certain crops it appears that sulfur may be* 
come the limiting element of fertility. The work so far, beyond 
comparative tests of different sulfur compounds as fertilizers, seems 
to be confined to studies of the specific needs of certain soils and crops 
for sulfur, the availability of the soil sulfur compounds, and the 
movement of the sulfur under different conditions of climate, crop- 
ping, cultui'e, and fertilizing practices. Some interesting work has 
been undertaken on the relation of sulfur to soil reaction and to the 
decomposition of manure. These studies indicate the possibility 
that sulfur deficiency may be widespread and would seem to justify 
further inquiry into the subject. 

Soil moisture, a factor of primary importance in crop i)roduction, 
is the subject of at least 21 projects at a dozen or more of the experi- 
ment stations, in some cases in coojieration with the Department of 
Agriculture. It naturally i*eceives special attention from stations 
in the r’egions where irrigation or dry farming is necessary. In 
such cases the work is devoted mainly to studies of the specific w^ater 
requirements of iiuli\udual crops and the movement, distribution, 
and conservation of soil moisture in different soils and the factors 
affecting them, such as tillage, cropping, and manurial treatments. 
Other studies deal with forms of soil moisture and its retention and 
movement in different soil types, with 8i)ecinl reference to its avail- 
ability to crops and its influence on the physical proj>erties of soils. 
The essential problems are to maintain optimum moisture condi- 
tions in the soil, to adapt plants to the prevailing conditions of cli- 
mate (precipitation) and soil, and so to modify the conditions by 
tillage, fertilizers, and other means as to enable the plant to make 
tl^ best possible use of the available moisture. As individual pieces 
of msearch some of these projects do not seem to be approaching any 
very definite goal. Taken collectively, however, there is evidence 
that distinct advance is being made toward elucidating the 
functions of moisture in soils and determining the factors which 
control them, and some outstanding work in this direction is in 
progress. 

A pressing feature of the soil moisture pi’oblem at present 
is the demand for exact determinations of the duty of water for 
different crops and soil types. While emphasis is being placed upon 
this feature in some of the work* in progress, its further develop- 
ment and extension seems desirable. Much can be done by cooper- 
ative efforts by interested stations in the study of the features of 
this problem of common ^gnificance. 

Taken as a whole, the work on soils and soil fertility at the sta- 
tions may be said to fail into three broad groups, (1) high grade 
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research projects having very definite and ultimately practical ob- 
jectives, (2) fandsmental projects having highly specialized and 
technical objectives, and (3) very general projects involving com- 
parative testing or the making of routine determinations, which 
have no very specific object in view, or have largely served their 
purpose and might be continued indefinitely without yielding any 
new or broadly applicable results. The question naturally arises 
whether many of the last class might not be profitably replaced by 
projects of a higher and more productive order. Obviously they 
should have only a very limited place in the station program. Many 
of the projects of the second type, when considered collectively, fit 
• logically into possible programs of cooperative investigation having 
very clearly defined practical objectives. It is encouraging to note 
that there is a growing tendency at the stations to recognize the im- 
portance of increasing the number of projects of the first type. 

Perhaps the outstanding conclusion from this study is that sta- 
tions interested in the accomplishment of a common purpose might 
with advantage get together, plan a program of procedure, and 
apportion the work where it can best be prosecuted. Such a course 
would, it is believed, prevent duplication of effort, make for stand- 
ardization of methods, and hasten results. There are many indica- 
tions that such a procedure is likely to find increasing favor in the 
new era of investigation which the passage of the Purnell Act seems 
to have begun. 
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The ** Chemical Age chemical dictionary. — Chemical terms {London: 
IJmeet Bonn, Ltd., 192i, pp. 158). — ^Thls Is a compilation of definitions of tenns 
employed in organic, inorganic, physical, analytical, and biochemistry, incliid< 
ing names of general classes of Compounds and the radicals of which they are 
composed, types of reactions, theories and laws, special tests and reactions, etc. 
Numerous crosEhreferences and illustrations add to the usefulness of the 
volume. 

The chemistry of plant products, O. Trier {Chemie der Pflanzenstotfe, 
Berlin: Borntraepcr Bros., 1924, pp. VI!I-\-605, fig. 1). — The first 50 pages of 
this monograph consist of a historical survey of plant chemistry, with a brief 
general discussion of the chemistry of plant products. In the main text, plant 
products are classified and discussed under tlireo general groups — ^simple com- 
pounds, complex compounds, and compounds of unknown nature. The first 
and largest of these groups includes aliphatic and cyclic compounds of known 
composition, and a third subgroup of substances whose composition is not 
entirely known, such as resins, humins, and certain color pigments. The 
second group includes glucosidlc compounds, complex esters, and conjugated 
proteins, and the third toxins and antigens, vitamins, and ensymes. 

The chemistry of enxyme actions, K. G. Falk {New York: Chem. Catalog 
Co., Inc., 1924, 2. ed., rev., pp. 249, figs. S5). — A revision of the volume previously 
noted (£l S. R., 45, p. 108). 

Complex salts, W. Thomas (I^ndon: Blackie Son, Ltd.Tl924, pp. XI+122, 
figs. 11). — ^This volume, which is one of the series entitled Manuals of Pure and 
Applied Chemistry, edited by E, M. Caven, deals with modem theories concern- 
ing the chemical constitution of complex salts, methods for their preparation 
and separation, and applications to qualitative and quantitative analysis. 

The alteration of the Hdon concentration In bacterial cultures and the 
tiiechanisin of the change [trans. title], S. Sikrakowski {Biochcfn. Ztsohr., 
151 {1924), pp, 15^6, figs. 2).— To determine the changes in H-ion 

concentration In culture media resuMng from the growth of the inoculated 
bacteria, samples of a meat extract bouillon prepared with 1 per cent peptone 
and 0.5 per cent NaCl were adjusted to varying pH values by the addition of 
hydrochloric acid and sodium hydroxide, inoculated with bacteria, and Incubated 
for 14 days, with daily determinations of the H-ion concentration by tlie 
colorimetric method. 

The changes in pH value were found to take place in two stages. During 
the first 8 days the reaction of all tended to aiq;>roach neutrality. This period 
is called the regulation idiase, and is followed by a second in which the H-ion 
(H>ttcentration of all the media tended to approach an alkaline value of from 
pH 8.7 to 0.8. 
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The changes in H-ion concentration appearetl to be related to the growth of 
the bacteria. The bacteria grew most rapidly in media whose I14on concen- 
tration was nearest the point reached at the end of the regulation phase. The 
more the original H-ion concentration varle<l from this, either on the side of 
acidity or alkalinity, the slower was the growth of the bacteria and the later 
the period of maximum growth. If no bacterial growth took place, there was 
no alteration in the pll value of the medium. 

The mechanism of the adjustment of H-ion concentration is considered to be 
largely through the production of carbon dioxide. In alkaline media the carbon 
dioxide produced is partly dissolved in the medium and partly used In the 
formation of carbonates or bicarbonates which tend to acidify the medium. 
In acid meclia carbon dioxide Is also fonned, but the formation of carbonates 
and bicarbonates is impossible and the portion of carbon dioxide which is not 
dissolved escapes. 

Chemical factors Inllaenciiig quality of wheat anti Hour (Kansuit Sta. 
Bien, Rpt pp. 'Sl, 52). — Tlii.s progress report has l>een essentially notetl 

In a paper by Working (B. S. R., 52, p. 202). 

Studies on the oil and ammonia content of cottonseed. — Progress report 
on basic research problem I, A. F. Sievers (Jour. Oil and Fat Indus., 1 (1924), 
No, 2, pp. 56-61). — A general report Is given of the analysis, with particular 
referenc(‘ to oil and ammonia, of samples of cottonseed from 20 varieth^ 
grown at 10 different experiment stations In localities of considerable rainfalh 
limited rainfall, and under irrigation. 

For uniformity of results the oil determinations were made on the seeil 
delinted with sulfuric acid, dried, and extracted with i)etroleum ether. It 
was found that the 20 varieties could be placet! in three gr4)ui>s, including 0 
with high, 11 with medium, and 0 with low oil content. The average content 
of oil in the seeds of the low oil group was 22.48 and of the high oil group 
24.81 per cent. The highest oil content of any of the samples was 31.74 per 
cent and the lowest 15.29 per cent. The variety giving the largest amount 
yielded only 16.01 per cent at another station, while the one giving the smallest 
amount yielded 28.68 per cent at another station. In general, however, the 
high- and low-yielding varieties fell into the same groni>s at the different sta- 
tions. The seeds in the high oil group contained 8 per cent more kernel 
than those in the low oil group. In all cases where the different varieties 
at the same station all produced plump and fully matured seed, the kernels 
of the seed in the high oil group had a distinctly higher oil content than those 
in the low oil group. The average weight of the seetl was only slightly 
higher for the low oil than for the high oil group. 

The ammonia determinations were made on the whole seed, and the per- 
centages calculated on this basis as well as on the delinted seed basis. The 
percentages of ampionla did not show any marked varietal relationship, but 
in the same variety seed which in some localities had a high and In others a 
low oil content tended to have low and high contents of ammi»nia, respec- 
tively. 

It is emphasized in conclusion that cUmatic conditions are of great impor- 
tance in regard to the yield of oil from cotton seed. The seed yielding the 
best oil wai from one of the irrigated stations not depending upon natural 
rainfall. Perhaps the most Interesting fact, however, Is that under all the 
diverse conditions obtaining at the stations represented the relative rank of 
the varieties as regards yield of oil has, with few exceptions, been the same 
at all the stations. Certainly this should be sufAdeiit basts to Justify a ccni'^ 
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tinuation of this work over a sufileieirt number of years to eliminate, as far 
as possible, those factors which change from year to year and which are not 
generally subject to eontrid.** 

The sulfuric index of cottonseed oil and in admixtures with olive ollf 

J. K. Morton and G. O. Spknckr {Jour, Oil and Fat Indus,, I (1924), No, 2, pp, 
fig, J ). — study is reporte<l from the Bureau of Chemistry, U. S. D. A., 
of the value of the sulfuric index of Hazsaroni (B. 8. K., 36, p. 205) as a 
means of the Identification of simple oils or of the constituent oils in mix- 
tures. The tc*st depends upon the reaction of the oil with sulfuric acid, with 
the formation of a gas, chiefly SOt, which is let into a standard iodine solution 
and determined by titration of the exce.ss iodine with standard sodium thio- 
sulfate. The numl>er of cu!)lc centimeters of N/10 iodine consumed Is the 
sulfuric index of the oil. 

The apparatus for the det(*rniinAti<m is de.seribed and Illustrated, and the 
tc^‘hnique of the process is given in di'tail. Data are reported on the maxi- 
mum. minimum, and average valims obtained In several determinations with 
a number of samples of refined cottonseed oil from different localities, with 
mixtures of cottonsee«l oil and olive oil, and with various other oils. The 
minimum and innximum values reported for genuine cottonseed oil were 56.1 
for a sample of cooking oil frmn North rarolina and 92.7 for Tennessee prime 
.summer yellow <*ottotis<HHl oil. Indh't^s reported for other oils were Califor- 
nia olive oil 2.t, 2.6, and 2.2, Italian oil 1 and 1.21, tea seed oil 3.62, 

coconut oil 0.8, sesame oil 52.67 and 53.97, apricot oil 15.1 and 14.3. cold pressed 
l>f*annt oil 5.73, and sunflower st'ed oil 138.1. 

In mixtures of olive and <*ot<onseed oil the sulfuric index was not propor- 
tional to the quantity of either oil present. Olive oil with additions of cotton- 
seiKl u]> to 25 i)er cent showed only a slight increase in the sulfuric Index, while 
cottonseed oil with 10 i>er cent of olive oil showe<l a marked dewease in the 
index. It Is concluded that as a routine method it doe.s not comimre with the 
iodine nutnlier, but that It does compare favorably with this as a means of 
identitication of an unadulterated oil. It Is emphasized that the c*onditions of 
the determination must be ean^fiilly controlled If the results are to l>e of value. 

Methods of determining lactose ftrans. title], B. Blevkb and H. 8 tein- 
JiArsKtt (Milch. Forsch., 1 {Jfi24), No, J-4i PP- JSt-199, fig. i). — This is a report 
of an extensive Investigation of methods given In the German literature for 
the determination of lactose. 

A method for the estimation of iron in small quantities in biological 
substances, M. M. MirRH.\Y (Hiochem. Jour., IS (1924), No. 5, pp. 852^54)^ — 
This i.s the usual iiotasslum iH>rmaiigauate method modified by the use of a 
redutrtor instead of the usual Bunsen valve previous to the titration with i>er- 
manganate and by titration in an atmosphere of hydrogen. The reductor for 
the conversion of the iron to the ferrous condition consists of a tube 75 by 
2.5 cm., packed for a distance of 30 cm. with xlnc which has been soaked in 2 
per cent cadmium sulfate solution for 5 minutes and then washed. The re- 
ductor and the burette for the standard permanganate solution are inserted 
in a 2-hoIed rubber stpp!»er in a glass filter flask. This is connected to a pump, 
and the solution containing the iron in 10 per cent sulfuric acid is poured Into 
the reductor and allowed to pass into the flask at a slightly sioww rate. The 
standard permanganate solution Is run into the flask from the ftirette with 
the pump atlU in operation. 

A clinical method for the determination of small amounts of 

imtasslum In blood semm and other fluids ftrans. title], F. Debeumann 
(Biochem, BiodhTi, l$0 (1924), No, ft-d, pp, 543-559),— Tne method described 
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consists essentially in precipitating the potassium as potassium cobaltic nitrite 
in centrifuge tubes, centrifuging, dissolving the washed and dried precipitate 
in 27 per cent HCl, and determining the blue-green color by comparison with 
suitable standards in a DuboscQ colorimeter or by means of a color scale. 
With the use of suitable micro apparatus, the method is said to be applicable 
to the determination of potassium in 0.1 cc. of blood serum. It is said to com* 
pare favorably in accuracy with the Kramer-Tisdall method (B. S. R., 45, p. 
507), and to be much more simple and rapid of execution. 

Note on the estimation of uric acid by the Hopkins^Folin method, R. O. 
Garry {Biochem. Jour.^ IS (1924), No. 5, pp. 913-918 ). — Conditions essential for 
accuracy in the determination of uric acid in urine by the Hopkins*Folii:i 
method of precipitation as ammonium ureate are outlinedL 

Blank detei-mlnntions on water, sulfuric acitl, and Alter paper similar to 
that used in collecting the precipitate are considered necessary. A time limit of 
10 seconds, a uniform temperature of 00* C,, and uniform amounts of am- 
monium sulfate (not more than 100 cc.) and of other reagents are recom- 
mended. The degree of dilation of the uric add and the presence of traces of 
chlorides are considered not to Interfere with the test. 

A colorimetric method for the direct estimation of ammonia in urine, 
A. P. Orb {Biochem. Jour., 18 il924)^ No. 5, pp. 896-SOS ). — The method de- 
scribed depends upon the observation that amines or imlnes In the presence 
of sodium hypochlorite react with phenols to form p-nltrosophenol, which in 
excess of phenol gives p-benzoquinonoxypheny limine, wh cli has u blue c^/hn* in 
solution. As applied to urine, the test must be conducted In the cold tQ prevent 
action between urea and the alkaline hypochlorite. The technique of the test 
Is as follows: 

To 4.5 gm. of pure phenol crystals in a 50-cc. beaker is added 5 cc. of a 
well-mixed dilution of 20 cc. of urine In 100 cc. of water. After the phenol 
crystals are completely moistened, 20 cc. of sodium hypochlorite solution pre- 
pared by diluting the commercial solution witli an equal volume of distilled 
water is added and the beaker shaken gently. The color is allowed to develop 
for 5 minutes, and the contents of the beaker Is then washed out with dis- 
tilled water into a 250-cc. measuring flask containing about 100 cc. of distilled 
water. The solution is diluted to the mark and mixed, and the color compared 
in a Duboseq colorimeter with a standard prepared by treating 5 5c. of the 
st^dard ammonium sulfate solution in a similar maimer. 

The elfect of cold and hot liming on the removal of albumin from cane 
Juices, R. G. W. Fabneix ilnternutl. Sugar Jour., 26 (1924) * No. 307 ^ pp, 
359-363 ), — ^A comparison on a lalKuatory scale of the effectiveness of hot v. 
cold liming in removing the nitrogenous substances from raw cane sugar is 
reported on five different samples of Juice. The data reported Include the pH 
values and concmiti^ation in Brix of the raw and clarified sugars and the 
amount of nitrogen removed by cold and hot liming. 

In all but one case a much larger amount of nitrogen was removed by the hot 
than the cold process, and In all cases the pH values of the hot limed juice 
were higher than of the cold. The optimum pH value for liming the hot 
Juice is considered to be about pH 8. 

The ehe^cal composition of Palestine olives and their oil, F. MancHi** 
KowsKT (JMniet Organ, Imt, Agr, leto,} Agr, Bwpi, 8ta. Bui. 2 (1924)^ pp, 
3-17 f figs. 13 ). — ^Descriptions and analyses are given of several varieties of 
Olives grown in different sections of Palestine and of the corresponding oils. 

The oUves varied in siae from very small, weighing between 1.7 and M gm* 
each, to large, weighing from 8 |o 7 gm. each. The differences in weight wete 
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largely in the flesh, the weight of the seeds with one exception varying cmly 
from 0.4 to 0.71 gm. The minimum, maximum, and average values obtained 
in the analysis of the flesh of the olived are as follows: Moisture 19.1, 65.56, and 
37.51; fat 23.82, 51.14, and 88.19; protein 1.87, 2.72, and 1.8; and ajedi 1.02, 
2.35, and lj92 per cent, respectively. As compared with Mediterranean olives, 
the data Indicate that the Palestinian olives are low in fat, salts, and protein. 
This is thought to be due to the poor soil upon which they are grown. 

The oil obtained by pressing the flesh of the olives through linen bags and 
filtering through cotton gave the following minimum and maximum constants: 
Specific gravity 15® C./4® C. 0.916 and 0.918, saponlfieaton number 187.5 
and 191.9, Heichert>Melssl luiuiber 0.46 and 1.84, iodine number 81.75 and 88.41, 
icKline number of liquid acid 03.42 and 106.6, percentage of liquid acid 86.58 
and 94.23, and percentage of solid acid 5.77 and 13.42. These values are 
thought to compare favorably witli olive oil from other sources. 

The preparation and refining of olive oil in southern Blarope, W. V. 
Crukss {California Sta, Circ. HtU {1924) t PP> 4^, figs. 24) • — ^This supplements 
Circular 278 of this station (E. S. R., 52, p. 207) by a similar description of the 
preparation and refining of olive oil in Spain, France, and Italy, with a pre- 
liminary discussion of the general status of the olive-oil industry in these 
countries. The processes throughout are compared with those in use in Cali- 
fornia, with suggestions as to the adoption of some of the methods described. 

Vinegar, C. J. ScHOLUCNBiCROisa {Ohio iSta. Mo. BuK 9 {1924), ^o. 7-8, pp, 
12&-1S0). — ^Brlef directions are given for making cider vinegar in the home. 

The industry of perfumes according to the theories of modern chemis- 
try, M. P. Otto {L* Industrie des Patfums d*aprfis les Theories de la Chimie 
Modeme. Paris: Dunod, 1924, 2. ed., rev. and enl., pp. XLIII+6S8, pis. 9, 
figs. 98). — In part 1 of this reference book on i)erfuines the chemistry of per- 
fumes is discussed, with a ciassiflcatiou according to chemical structure aud 
methods for analysis and for the detection of adulterants. Part 2 deals with 
natural and part 3 with artiflcial perfumes, classified according to the chemical 
nature of their principal constituents. In the section on natural perfumes 
maps are included showing the geographical distribution of the sources of the 
more important perfumes. 

UETEOBOLOOY 

Records of total solar radiation intensity and their relation to daylight 
intensity, H. H. Kimbaij. {U. S. Mo. Weather S2 (1924), No. 19, pp. 

473--J79, figs. S ). — In this paper, which repre<?ent8 work clone In cooperation 
with the Xlluminating Engineering Society of America, an attempt is made to 
ascertain with wbat degree of accuracy records of the total radiation, or heat 
energy, received on a horizontal surface directly from the sun and diffusely 
from the sky, may be used to determine the intensity of daylight illumina- 
tion on a horizontal surface. . . . From Abbot’s normal solar energy 
curve and atmospheric transmission coefficients for different wave lengths of 
light, also due to Abbot, tbe ordinates have been computed for solar energy 
curves in atmospheres of different degrees of transparency and with the sun 
at different zenith distances. The ordinates of energy cufves for a Plancklan 
distributioii at temperatures corresponding to color temperatttremof skylight 
measured by Priest and others have also been computed and combined with 
the ordinates of the solar energy curve to determine the energy distribution in 
the total radiation received on a horizontal surface. 
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The results indicate that midday radiation is richer in luminous rays than 
the radiation that is received when the sun is near the horiaon. Comparisons 
between photometric measurements of daylight and pyrheliometric measure- 
ments of the total radiation lead to the same result. They indicate, however, 
that if the radiation intensity on a horizontal surface, expressed in gram 
calories per minute per centimeter, is multiplied by 6,700 the result will give 
the illumination intensity on a horizontal surface in foot-candles within 5 
per cent, giving values which near noon are too low and which are too high 
when the sun is near the horizon. . . . With tlie sky covered with clouds the 

factor averages higher, probably not far from 7,000.’* ^ 

A systematically varying period with an average length of 28 months 
In weather and solar phenomena, H. W. Cu>uoh (U. 8* Mo, Weather Hev., 
S2 (19^4)* fl, pp. 421 ^ 441 , figa. 6). — In this paper various statistical data 
and methods are employed, which “Indicate a systematic and persistent ten- 
dency to a recurrence of similar phases which differs from that due to chance 
alone. . . . 

“The variations of rainfall show the short cycle with less regularity than 
those of pressure and temperature, in conformity with the more nearly fortui- 
tous character of this element. . . . It is found that the iierlod under dis- 
cussion has a mean length of about 28 months, subject to systematic varia- 
tions in length attributed to the 11-year sun-spot period, the 85-year Brttckner 
variation, and to a long secular change, perhaps indicative of a 306-year 
cycle. ... A new graphical scheme is described which facilitates the accu- 
rate evaluation of the mean length of the period at any time.” 

Discussing the paper, C. F. Marvin states that the author “ supports his 
findings by a substantial array of proofs,” but points out that “ we must 
recognize that in its present form we are undoubtedly dealing with a very com- 
plex feature of periodicity, probably made up of two or several elemental 
forms. ... A large number of elemental periods always appear to Ik? neces- 
sary to even approximately represent the observations. . . . The subject has 
by no means been adequately investigated, and is entitled to the serious atten- 
tion of students and critics alike.” 

liet us simplify our calendar and publish statistical data in standardized 
summaries, C. F. Mabvin (U, 8, Dept, Agr„ Weather Bur., 1924, PP* 7, ffg, 1 ). — 
The stated object of this i)ai>er, presented at the meeting of the Interna tionai 
Geodetic and Geophysical Union, Madrid, Spain, in October, 1024, is “ to enlist 
the sympathetic attitude of mind of scientists of the world toward simple 
changes of our calendar in order to provide for the easy publication of the 
data of meteorology, economics, agriculture, business, etc., in simple standard 
time and geographic units.” A 13 equal months calendar is suggested and 
explained. 

Monthly Weather Beview, [Beptember-October, 3.D24] {V, 8. Mo, 
Weather Rev,, 52 {1924), Aos. 9, pp. 421-472, pis. 12, figs, 9; 10, pp. 47S^-S20, 
pU. 18, figs, 15 ). — In addition to detailed summaries of meteorological and 
climatological data and weather conditions for September and October, 1824, 
and notes, abstracts, and reviews, these numbers contain the following con- 
tributions : 

No. 9 . — A Systematically Varying Period with an Average Length of 88 
Months in Weather and Solar Phenomena (Ulus.), by H. W. Clough (see 
above) ; Van Bemmelen on the Intratroplcal Part of the General Circulation 
of the Atmosptiere (illus.), by B. H. Varney; Mitchell on West Indian Hurd- 
canes and Other Tropical Cyclones of the North Atlantic Ocean. — review, 
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by A. J. Henry (see p. 410); Tornadoes in Wisconsin, September 21, 1924, by 
W. P* Stewart; Rainfall and Drainage Operations, by B. V. Willard; and 
The Climagram, by G. Hellmann, trans. by B. M. Varney. 

No, 10, — Records of Total Solar Radiation Intensity and Their Relation to 
Daylight Intensity (lllus.)* by H. H. Kimball (see p. 418); Application of 
Schuster's Perlodogram to Long Rainfall Records, Beginning 1748 (illus.), 
by D. Alter; The Vapor Pressure of Ice and of Water below the Freezing 
Point (illus.), by B. W. Washburn; Temrierature I^ag of the Oceans, by 
W. J. Humphreys; Graphical Method of Compounding Vectors (illus.), by 
W. 0. Haines; Why an Oak Is Often Struck by Lightning; a Method of Pro- 
tecting Trees against Lighting, by R. N. Covert ; Some Features of the Climate 
of Alaska, by M. B. Summers (E. 8. R., 51, p. 718) ; On the Application of the 
Frontal Theory to Cyclones in tlie Sahara, by M. L. Petit Jean, trans. by B. M. 
Varney; Secondary Depressions In the Adriatic Sea, by F. Bredia, trans. by 
B. M. Varney ; and Notes on the West Indian Hurricane of October 14-23, 1924, 
by C. L. Mitchell. 

Climatological data for the United States by sections, [September- 
October, 1924] {V, 8. Dept. Apr., Weather Bur, CUmat. Data, 11 {1924), 
Nos. 9, pp. Ii«9d], pis, 4* 19, pp. CfS8], pis. 4^ fios, 2). — Tliese numbers 

contain brief summaries and detailed tabular statements of climatological 
data for each State for September and October, 1924. 

Meteorological summaries for the year 1023 (Keniuckp Sta. Rpt. 1928, 
pt, 1, pp. 57-59). — Tables compiled from the records of the U. S. Weather 
Bureau Station at I.<exingtou, Ky., summarize data for temperature, precipita- 
tion, humidity, wind, and cloudiness, 1872-1923. 

Meteorological observations (at the University of Maine, Orono], J. S. 
Stkvens {jVaine 8ta. Bui. 315 {1923), pp. 112, 113). — A summary is given of 
monthly and annual teiniieratiire, precipitation, cloudiness, and wind during 
1923. The mean temi)eraturc for the year was 34.5° F., a.s compared with 
42,81° for 55 years. The precipitation wa.s 35.12 in., as compared %vith the 55- 
year mean of 39.31 in. The snowfall was 117 in., the «uml>er of clear days 121. 

Meteorologlcul observations at the Massachusetts Agricultural Bxperl* 
inent Station, J. E. OsTKANOica and .7. Bowkii. .in. (Massachusetts Bta. Met, 
Buis. 431-4^^ {1924) f pp. 4 caeft). — Summaries are given of observations at 
Amherst, Mass., on pre.ssure, temperature, humidity, precipitation, wind, sun- 
shine, cloudiness, and <*asual phenomena during November and December, 1924. 
7'be data for Noveml>er are briefly discussed in general notes. The December 
number gives a summary for the year, the principal data of which are as 
follows : 

Mean pressure 30.01 in,; mean (hourly) temperature 40,6® F., maximum 
97° August 7, minimum —8° January 27 and 28 ; total precipitation 30.96 in., 
snowfall 45 in.; cloudiness 1,037 hours; bright sunshine 2,838 hours (63 per 
cent) ; prevaling direction of wind, west; total movement 53,855 miles, maxi- 
mum daily 553 miles March 12 ; last frost in spring May 2, first in fall Sep- 
tember 24; last snow April 8, first November 9. 

Meteorological report for the year 1923, B. Bubks {Montana 8ia, BpU 
1023, pp, 01^3 ), — ^Observations at Bozeman, Mont, on temi>eirature, precipita- 
tion, cloud'ness, humidity, evaporation, and wind are briefly sumi^arized. 

Tile temperature for the year, 42.1* F,, was slightly above normal. The 
precipitation, X4.9 in., was considerably below normal, the deficiency being 
largely during the fall and winter, The extra amount of precipitation that 
fell during the mouths of May and June, coupled with that which fell during 
July, brought about a condition Quite favorable for plant growth. . . . The 
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rate of evaporation was not so great as usual. This was also a factor 
in giving the precipitation a greater value In promoting crop growth.” The 
last killing frost in spring occurred May 14, the first in autumn^ October 8. 
The number of clear days was 152. 

West Indian hurricanes and other tropical cyclones of the North Atlantic 
Ocean, O. Ii. Mitchell (U. S- Mo, Weather Rev, Sup, 24 {1924)^ pp, III+47, 
pl8, lit fiOB, 9S; rev, in U, 8, Mo, Weather JBei?., 52 {1924), No, 9, pp, 446, 44V • — 
This reports a general study of the tropical storms of the North Atlantic 
Ocean in connection with which all previously published storm tracks from 
1887 to date were replotted. “In every instance the first evidence of storm 
development, although rather obscure in some cases, was found either over 
the western third of the Caribbean Sea (west of longitude 78* W.) or to the 
east of the eastern limits of the Caribbean Sea,” thus confirming the author’s 
previous conviction “that West Indian hurricanes never originate over the 
eastern two-thirds, approximately, of the Caribbean Sea.” The review is by 
A. J. Henry. 

The vireather and maple sugar production, P. A. Hickbeiit (Michigan Sta, 
Quart. Bui,, 7 (1924), No, 2, pp. 60-^, fig. 1). — ^A correlation of varying sugar 
production with temperature, precipitation, and sunlight from 1915 to 1924 
indicates that precipitation is the most Important individual climatic factor 
affecting sugar production, and that the.greater the precipitation during the 
growing season and immediately preceding the sugar season the greater the 
amount of sugar produced. Apparently, “ there is always sufficient heat and 
sunlight present during the growing season to produce the maximum amount 
of sugar.” 

SOILS— PEETILIZEES 

Soil survey of Page County, Iowa, A. M. O’Neal, j».. and R. E. Dbvebeux 
(U, 8, Dept, Apr,, Adv, Sheets Field Oper, Bur, Soils, 1921, pp. /// 4- 549-575, 
fig, 1, map 1), — This survey, made in cooperation with the Io\va Experiment 
Station, deals with the soils of an area of 339,840 acres in southwestern Iowa. 
The topography varies from fiat or gently sloping to rolling or strongly rolling. 
The drainage of the county is carried by the East Nishnabotna, Nodaway, and 
East Nodaway Rivers and their tributaries. Since the rivers and larger creeks 
have been ditched and straightened, only during periods of excessive floods 
are even the lower parts of the bottoms overflowed. 

The soils of the county are grouped as those developed under conditions 
of poor drainage and those developed where the more active movement of 
the drainage waters has given rise to better aeration and oxidation. Including 
riverwash, 9 soil types of 6 series are mapped, of which the Marshall, Wabash, 
and Shelby silt loams cover 60.5, 16.9, and 16.8 per cent of the area, 
respectively. 

Soil survey of darrard County, Kentucky, J. A. Kkrb and S. D. AvEam 
{U, B, Dept, Apr., Adv. Sheets Field Oper. Bur, Soils, 1921, pp, in+509-^50, 
pis, 2, fig, 1, map 1), — ^This survey, made in cooperation with the Kentucky Ex- 
periment Station, deals with the soils of an area of 151,680 acres lying mainly 
in the blue grass region in east-central Kentucky. The northwestern part of 
the county includes considerable areas of undulating and gently rolling 
country. The north-central part is mainly hilly and deeply dissected, and the 
south*centnil part is mainly rdUing to hilly. The southern part is a district 
of high rugged land. 

The soils of the county are of sedimentary, residual, and alluvial origlii. 
Including rough stony land, 14 soil types of 11 series are mapped, of which 
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the Lowell silt loam and Oulleoka grarelly silt loam cover 28.3 and 16.8 per 
cent of the area, respectively. Chemical analyses of the various soil types are 
included. 

Soil survey of Cherokee County, North Carolina, R. C. Jttbney et al, 
iU, 8, Dept Agr., Adv. Sheets Field Oper, Bur, Soils, 1921, pp, 
fig, 1, map 1). — ^Thls survey, made in cooperation with the North Carolina De- 
partment of Agriculture and Experiment Station, deals with the soils of an area 
of 285,680 acres lying wholly In the Appalachian Mountain province in the 
extreme southwestern corner of North Carolina. The prominent surface fea- 
tures are sharp, narrow mountain ridges and peaks and narrow valleys. The 
county is said to be naturally well drained. 

The soils are of residual and alluvial origin. Including rough stony land 
and rock outcrop, 13 soil types of 8 series are mapped, of which Porters stony 
loam, Talladega silt loam. Porters loam, rough stony land, and Talladega slate 
loam cover 23.4, 22.7, 13.9, 12.6, and 11.7 per cent of the area, respectively. 

Soli survey of McCook County, South Dakota, W. I. Watkins et al. (U. S, 
Dept Agr„ Adv. Sheets Field Oper, Bur, Soils, 1921, pp, /// +451-477, fig, 1, 
map 1), — This survey, made in cooperation with the South Dakota Experiment 
Station, deals with the soils of an area of 366,720 acres in southeastern South 
Dakota. The topography Is comparatively flat. The internal drainage of the 
soils is good, except for some small areas and one large area in the north- 
western part of the county. Small area.s in which the surface drainage Is poor, 
resulting in the formation of Intermittent lakes, are scattered over the county. 
Dissection by streams has not reached a stage that provides drainage to all 
farms. 

The soils of the county are of glacial, lacustrine, and alluvial origin, by far 
the greater part being glacial. Eleven soil types of 6 series are mapped, of 
which the Barnes silt loam and loam cover 52.8 and 28.4 per cent of the area, 
respectively. 

Soil survey of Union County, South Dakota, J. A. Kerr et al. {U, 8. Dept. 
Agr., Adv, Sheets Field Oper. Bur, Soils, 1921, pp. TfI-\-47S-S08, fig, 1, map 1 ). — 
This survey, made in cooperation with the South Dakota Experiment Station, 
deals with the soils of an area of 289,280 acres in extreme southeastern South 
Dakota. The uplands, which occupy the central and northern parts of the 
county, lie In two main divisions. The eastern and larger division Is a high 
loessial plain, gently rolling in the northern and hilly in the southern and 
eastern parts. The western uplands are a part of a wide morainal plain, In 
which drainage ways have not been generally established. The northern part 
of this plain is high and broadly undulating and Is adequately drained. The 
southern part Is lower and more nearly flat with imperfect drainage In the 
interior. The southern third of the county lies in the Missouri River bottoms. 

The upland soils of the county are developed from transported material con- 
sisting of both glacial till and loess. Including riverwash and dunesand, 
26 soil types of 12 series are mapped, of which the Marshall, Lamoure, and 
Barnes silt loams cover 35, 11.5, and 10.6 per cent of the area, respectively. 

A stndy of several organic soil profiles, M. M. McOool and A. G. Wexde- 
mann iSoU Soi,, 18 (1924), No. 2, pp. 117--129, figs. S ). — Studies conducted at 
the Michigan Experiment Station are reported which showed that the amount 
of water an organic soil contains hag some Influence on the i^nount It will 
hold unfree, the latter being greatest where the water content Is high. Alr- 
drying a soil and wetting It again were found to have no effect on the amount 
of wtLt&r it will hold unfree, provided It is allowed to become thorouiditly moist 
before the determination Is made. 
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The physical condition of organic soils was found to have a great influence on 
the rate at which they will take up water. A flue textured organic soil that 
was removed from the deposit while wet and allowed to dry in large chunks 
took up water very slowly. This was especially true of the lower horizons 
of fine textured materials. This physical condition had no influence on the 
amount of heat generated on wetting, but it did have an influence on the rate 
at which heat was developed. 

A close relationship was found to exist between the heat of wetting and 
the capacity of organic soils for unfree water. It was apparent, liowever, 
that the ability of organic soils to develop lieat on becoming wet and to hold 
unfree water is dependent not upon the organic content of the soil but upon 
the stage of decomposition and the nature of the materials. A sol! witli a very 
low organic content naturally had a low heat of wetting, but as a rule sei^tlons 
of the profile with a high organic content gave less heat of wetting than those 
at the surface, where the organic content was lower but usually more thor- 
oughly decomposed. 

Secular and seasonal changes in the soil solution, J. S. llURo and J. C. 
Mabtin (Soil 8ci,, J8 (192^), No, 2, pp. X51--167). — Data obtained at the Cali- 
fornia Experiment Station are presented on the composition of the solu- 
tions displaced from seven fliie sandy loam .soils under conditions incidental to 
cropping, fallowing, and maintenance In the air-dry state for a period of eight 
years. Similar data from the cropped soils at the beginning and end of tlu^ 
ninth season and at the beginning of the tenth season of continuous ci'oiipiiig 
are also presented. 

It is concluded that continuous cropping invarialdy decreases the concentra- 
tions of the solutions obtainable from soils by water displaceiiUMit. on the 
other hand, fallowing Increases the concentrations of such solutions except In 
the <fase of soiLs in a high state of fertility. The seasonal dticrea.se of concen- 
tration of the displaced solution characteri.stic of soils in general is temporary 
in soil.s which have been continuously cropped for some years, and it is thought 
that such 8olution.s will increase to their initial concentrations by the beginning 
of the next s^anon. The fluctuations of phosphate concentration are deemed to 
dei)end primarily ui>on the reaction of the soil solution, although the concen- 
trations of certain cations are also Involved. 

Evidence is presented which tends to shew that the qualitative comimsition 
of the soil solution in soils under crop Ls constantly changing. It follows that 
nutrient culture solutions made up in imitation of the soil solution as it exists 
in the beginning of the season can not represent such a solution during the later 
stages of the growth of crops. 

The influence of water on soil granulation, G. J. Houyo(/cos (8oil SoL, JH 
(1924), No. 2, pp. 103-199, figs. 5). — In a contribution from the Michigan Experi- 
ment Station a brief critical analysis of the function of water films In the pro- 
duction of soil gi^nulation is presented. The general idea that the granule 
formation of soils is due to the pulling forces of water films as they become 
thinned out is considered to be incorrect. It Is stated that water pushes the 
soil particles apart and tlius produces a erumbllng of dense masses or clo<ls 
into a loose, granuiai* structure. Water is able to accompllBh this by swelling 
the colloids and by diminishing the cohesive force ol the particles as it comes 
between them. 

9?he heat of wetting of sou eoUoids/M. S. ABUEasoN (Joar. Agr, Rasmreh 
lU. 8.1, 28 (1924), No. 9, pp. 927-935) .—Btn6i2» conducted by the U. S. D. A. 
Bureau of Soils on the heats of wetting of soils and of collodial material from 
soils are reported, the purpose of which was to determine whether such data 
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may be used to indicate the colloidal content of soils. The heats of wetting 
of the colloidal materials from different soils raried widely, but in some cases 
were comparable with the heat values for starch and for synthetic inorganic 
gels. Practically all of the heat of wetting of a soil appeared to be due to 
colloidal material. 

It is stated that although the colloid content of a soil can not be deduced 
from the heat of wetting of the soil alone, a fair approximation of colloid con- 

heat of wetting of soil 

tent may be indicated by the formula, X 100. This 

heat of wetting of colloid 

method is considered to be subject to some inaccuracy, due to failure to 
isolate a sample representative of the whole of the colloid and to alteration 
of the colloid through the process of extraction. On the whole, however, It is 
stated that the heat of wetting of soil and colloid probably indicate the colloid 
content of a soil about as accurately as adsorption determinations. 

The Influence of the removal of colloids on some soil properties, M. M. 
McOooi. and L. C. VVheetino (iS'ofI 18 {1924) * 2, pp. 99-102, fiffS. 2 ). — 

Studies conducted at the Michigan Kxi)eriment Station are reported which 
showed that the removal of colloids from two soils brought about a rise in the 
pH value and a detrrease in the amount of lime water necessary to produce 
neutrality. The heat of wetting was decreased, as was also the amount of 
water held in combined form. The amounts of capillary adsorbed and free 
water were increased. 

Note on the absorption of bases by soils, N. M. Comber and S. J. Saint 
Sci., IS (1924) • 2, pp. ISl, 1S2). — In a brief contribution from the Uni- 

versity of Leeds, exiK?riments are reiwrted which showed that the amount of 
carbon dioxide evolved wdien normal alkali carbonates react with soil is not a 
measure of the amount of base absorbed. 

Alkali soil Investigations, III, IV, J. S. Jo>te and H. C. McLean (Soil Set., 
18 (1924), ^" 08 . 2. pp. m-149; 8, pp. 237-258, fig. i).— The third and fourth 
contributions on the subject from the New Jersey Experiment Stations are 
presented (E. 8. R., 52, p. IKl). 

III. Chemical effects of treatments. — Experiments are reported which showed 
that a sulfur treatment of 2,000 lbs. per acre Is not sufficient to bring about a 
complete transformation of the alkali soils used. Alum had some merit, espe- 
cially in combination with sulfur. The evidence obtained seemed to indU^te 
the calcium-sodium character of the particular alkali soil studied. 

IV. Chemical and biological effects of treatmcfits. — Data on the chemical 
and biological effects of treatments of alkali soils are reported. It is 
stated that the combination effects of sulfur and alum in ameliorating the 
physical condition of the soil suggest the possibility of the use of these two 
materials in treating alkali soils. The use of organic substances such as peat 
or large amounts of manure are also said to be effective, inasmuch as they 
serve as buffers and constituents to be reacted upon by the soda. However, 
since they have no cations capable of replacing the noxious cations of the 
aeolltic portion of the soil their effectiveness is only temporary. Other data* 
show the influence of such treatment on the bacterial activities of alkali soils 
and on the production of vegetation. 

A progress report aUcaU land reclamation Investigations in eastern 
Oregon» W. W. Johnston and W. L. Powers (Oregon Sta. Bui. 210 (1924), pp. 
4-4^, flps, 18). — ^The progress results of tank and field experiments conducted 
for four seasons with natural black alkali soils which were only slowly perme- 
able to water are reported. 
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lisaching alone was found to be eifective in removing the neutral salts, but 
wi^ not effective in removing sodium carbonate or in improving the physical 
condition of the soil. Leaching and drainage in connection with chemical 
treatment were found necessary in order to remove the neutral salts resulting 
from the decomposition of sodium carbonate. 

From 7 to 10 tons of gypsum per acre were required to neutralize the sodium 
carbonate sufficiently to secure a good stand of sweet clover. The application 
of 500 lbs. of sulfur with 20 tons of manure per acre made it possible to secure 
a fair yield of rye and a good stand of sweet clover. It was indicated that 
heavier applications of sulfur alone would be effective. Five tons of aluminum 
sulfate per acre were required to soften the soil, lighter applications being 
ineffective. Manure was effective when used in combination with sulfur and 
gypsum, but not when used alone. 

The tank experiments verided the field results, and indicated the value of 
heavy gypsum, sulfur, and alum treatments. 

Sunlight and chemical nitrification [trans. title], J. ^OjLcrNSKi {Rocs, Nauk 
Rolnics,, 10 (1923), No, 2, pp, 811-S3U), — Experiments are reported which 
showed that a chemical nitrification took place in an aqueous ammoniacal 8olu< 
tion of humus under tlm infiuence of sun rays. This nitrification did not occur 
in the dark, and the nitrate formed in the sunlight disappeared in the dark 
after a short time. 

A discoloration of the humus substance accompanied chemical nitrification. 
Quartz containers were more favorable to chemical nitrification than glass con- 
tainers. The process was much more slow in ammonia solutions of natural 
humus than in solutions of prepared humus. The presence of aluminum 
hydroxide in the solutions hastened nitrification. No chemical nitrification was 
found to occur in prepared ammonia solutions of other colloidal organic sub- 
stances such as starch and gum arable. 

Practical applications of these results by others are noted. 

Conservation of the soil [at the Kansas Station] (Kamas 8ta, Bien. Rpt, 
1923-24, pp, 24 -^ 0 ), — few of the results of investigations in soil conservation 
at the station are enumerated, including those in soil fertility, tillage investi- 
gations, and data from the soil and crop experimental fields. 

[Soil studies at the Illinois Station] {Illinois 8ta, Rpt, 1923, pp, 11, 12 ), — 
It is stated that from the standpoint of nitrate accumulation and crop pro- 
duction the plowing under of sweet clover when from 8 to 10 in. high is as 
satisfactory as much later plowing. Data from 34 soil fertility experimental 
fields located in various parts of the State are very briefly summarized, the 
outstanding results of which for the season were those secured from the use 
of organic manures either in the form of fhrm manure or legumes and usually 
with limestona 

Qreen«inanaiiiig crops for soil improvement, A. 0. McOaul (Mobrylond 
Bta. Bui, 268 (1924), PP- results of studies at Branch vi lie, 

begun in 1914 to determine the extent to which green manuring crops will 
ilurnish the nitrogen and organic matter necessary to restore a tight silt 
loam soil with a slight hardpan and poor natural drainage to a fair state of 
fertility without resorting to stable manure or commercial nitrogen, are re- 
ported. The expeiimmit was divided Into two projects, one of which was 
designed to determine the comparative value of crimson dorer, hairy Yetdi,^ 
red clover, and alsike (fiover for soil improvement, and the other designed td 
c^tain a comparison between cowpeas, soy beans, and buckwheat when need as 
green manuring cropa 



1926 ] 


SOILS FEBTILIZEBS 


421 


The results of the 5-year test showed that crimson clover used as a green 
manure crop produced an average Increase of 2.2 bu. In the wheat crop and 6.4 
bu, in the com crop. In the same test cowpeas gave decidedly larger increases 
than soy beans. Of the nonlegumes used, buckwheat gave satisfactory results. 
Single plats of alsike and of red clover also gave satisfactory increases in the 
yields of wheat and corn. In ail these tests the use of lime was found to be 
an essential factor in securing profitable results with green manure crops. 

The comparative effects of additions of nitrogen, phosphorus, and potas- 
sium on the nitrogen economy of a Wooster silt loam soil, V. H. Mosbis 
(Soil Sci.^ 18 (1924), 2t pp. 87«-97). — Studies conducted at the Ohio Experi- 
ment Station are reported which showed that cropping a Wooster silt loam soil 
to a 5-year rotation of corn, oats, wheat, clover, and timothy for 30 years re- 
sulted in an average loss of 22 per cent of the original supply of soil nitrogen, 
regardless of fertilizer treatment Limed soil lost, on the average, nearly as 
much as unllmed soil, and tlie tendency during the last 10 years of the period 
WHS for the limed soil to lose nitrogen faster than the unllmed soil. Fertilizer 
treatments resulted in a conservation of nitrogen directly proportional to the 
amount of increase in crop production due to the fertilizer treatment. Liming 
increased tlie amount of nitrogen conserved by most fertilizer treatments. 

[Boil fertility studies at the Kentucky Station] (Kentucky Sia. Rpt, 1928^ 
pi. 1, pp. 21-25). — A comparison of inoculated sulfur and rock phosphate with 
the uninoculated mixture and with acid phosphate with and without lime* 
stone showed that the inoculated mixture produced a larger yield than the 
uninoculated mixture and acted very much the same as acid phosphate. 

Studies on tlie influence of sulfur and gypsum on the availability of soil 
potassium showed that in the sulfur treatments the water extract contained 
more iiotassium than that of the controls in every instance. However, with the 
g^^psum treatm^ts this was true in only one case. On treating the extracted 
soils with 0.2 N nitric acid less potassium was dissolved In nearly every in^ 
stance than was taken from the original soil by this solvent, and the sum of 
the amounts obtained by successive extraction with water and with 0.2 n nitric 
acid was about equal to the amount dissolved by 0.2 n nitric acid from tbe 
original soils. This is taken to indicate that the increased amount of water- 
soluble potassium following the sulfur treatment may have resulted from the 
action upon potassium compounds by the sulfuric acid formed by the oxidation 
of the added sulfur. 

Extraction of the soils with 0.1 molar solution of ammonium nitrate dis- 
solved more potassium in 19 out of 21 cases than did extraction with 0.2 n 
nitric add. Five out of 7 of the sulfur treatments and 3 out of 7 of the 
gypsum treatments yielded, more potassium to the ammonium nitrate solu- 
tion than did the controls. Apparently the increasing acidity resulting from 
the sulfur treatments was inimical to the growth of wheat plants, and pre- 
vented them from using the liberated potassium. 

Further data are presented on soil solution and soil bacteria, H-lon concen- 
tration studies on soils, and the results from the soil experimental fields. 

The K-year rotation fertIUser experiment, G. E. Thobits (Ohio Stu. Mo. 
Bui., 9 (1924), ^o. 7-d, pp. 119-^128 ). — A brief summary of the results of a 5-year 
rotation fertiUaer experiment Is presented. 

The manuring of market garden crops, B. I>yx& and F. W. E. Sbriybix 
(London: Street d COw, Ltd., lf^4, new ad,, pp, 14S, /tys. 21).— An account is 

given of field manuring trials b^n m 1894 on the growth of market garden 
crops up to the year 1916, The work consisted mainly of an inquiry as to 
how far tlm large gnantltles of purdrased stable manure used by market 
gardmiers axe necessary. 
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The results as a whole indicate that in soils in fairly good mechanical con- 
dition with a normal rainfall, stable manure could be dispensed with alto- 
gether for many vegetable crops, although not for all of them. It is con- 
cluded, however, that the average bill for stable manure can be largely re- 
duced witliout detriment to either the size or quality of the crops, provided 
the diminished quantity of stable manure is supplemented with a suitable 
mixture of commercial fertilizer. 

Greenhouse experiments with atmospheric nitrogen fertilizers and re- 
lated compounds, F. E. Allison, E. B. Vliet, J. J. Skinner, and F. R. Reto 
{Jour, Agi\ Research [17. fif.], 28 (1924), No. 9t pp. 971-^76, pi, 1), — Greenhouse 
experiments conducted by the U. S. D. A. Fixed Nitrogen Research labora- 
tory and the Bureau of Plant Industry with Norfolk sandy loam and Chester 
loam soils to determine the relative fertilizer value of atmospheric nitrogen 
fertilizers and related compounds for wheat and beans are reported. While 
the experiments are considered to be too limited in extent to Justify general 
conclusions, certain indications were evident. 

The grecsn weights were not markedly different when obtained from appli- 
cations of sodium nitrate, ammonium sulfate, urea, ammonium nitrate, cal- 
cium nitrate, and ammoniated superphosphate. In the first experiment cyana- 
mide also gave yields corresponding to ammonium sulfate, but in a later 
experiment with wheat it was less satisfactory. 

Urephos was not so satisfactory a nitrogen carrier as the other materials 
mentioned. Although the results with light and medium aiiplicatlons were 
rather good, those with the largest applications were considerably poorer. 
Guanylurea sulfate was found to be unsuitable as a nitrogen carrier. In some 
instances it produced fair increases in growth, while in others it either 
seemed to be inert or to actually retard plant growth to a considerable ex- 
tent. Some indications were obtained that this material is made available 
slowly and might be of use to a slow-growing crop. 

Dicyanodiamide injured the growth of wheat, causing a burning of the tips 
of the wheat blades and a retarding of growth. The injury was even more 
marked on beans. The toxic effects were most in evidence on the lighter soil. 

Cultural tests with different nitrogenous fertilizers [trans. title], A. 
Demolon and R. Monbrun {Compt. Rend. Acad. Agr. France, 10 {1924), No. 27, 
pp. 775-777). — Comparative tests with ammonium sulfate, ammonium chloride, 
sodium nitrate, and urea with oats following wheat and beets on calcareous 
sandy soil are briefly reported. The results showed that the ammonium 
chloride gave in general as good results as the sodium nitrate, and the poorest 
results were obtained with urea. The yields of both grain and straw were, 
however. Increased by all four fertilizers. 

liiming in western Ohio, J. A. Slither {Ohio State Univ., Timely Soil 
Topics, No 77 {1924) j pp, 4)^ — Practical information on the use of lime on soils 
in western Ohio is briefly presented. 

Xiime and its relation to crop production in Virginia, T. B. Hutcheson 
and T. K. Woijtc {Virginm Sta, Bui, 287 {1924), PP* ^0, figs, 5), — ^Data from 
different experiments at the station are presented and discussed, giving ample 
proof that investments in lime have paid large dividends in the State. It is 
not the purpose, however, to imply that lime will take the place of fertilizers 
or is absolutely necessary for farm profits. It is shown clearly that in most 
cases lime without manure or fertilizers has not been profitable. On the otiw 
handi fertilizers have in most cas^ given higher returns where lime was used 
In the rotations than where it was not used. It is believed that where the 
haul is not too long, lime will make fertilizers more eftcient and will give 
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paying results, particularly in rotations where clovers or other lim^loving 
legumes occupy an important place. 

Some effects of sulfur on crops and soils^ H. R. Adams (Soil Sci,, 18 (1984), 
No- 8, pp- 111^115 )- — Studies conducted at the Indiana Experiment Station on 
the Influence of sulfur on the germination and early growth of clover and 
alfalfa and on the acidity and solubility of soils are reported. The effect of 
leaching on the acidity produced by sulfur treatment was also investigated. 
The sulfur was added to medium sand soil at rates of 0, 500, 1,000, 1,500, 2,000, 
and 3,000 lbs. per acre, and to silt loam soil at rates of 0, 1,500, 2,000, and 
3,000 lbs. per acre. 

The results showed that sulfur had little effect on the germination and early 
growth of the plants, except with the large applications which had been incubated 
for several weeks, in which cases the aboveground growth was decreased. It 
was found that alfalfa seed will germinate when the intensity of the acidity 
is too great for growth. The acidity of the soils and the amount of soluble 
material increased with the amount of sulfur applied and the length of the 
incubation period. There appeared to be a correlation between the pH values 
and the amount of soluble material present, this being more apparent in the 
sand cultures. 

After reaching a certain H4on concentration, a very slight change in acidity 
had a decided effect on the stand of plants. This was shown in the sand 
where a fair growth occurred at pH 4.3 but practically none at pH 4,1, and in 
the silt loam where similar results were obtained at pH 3.5 and 3.4. Sini^ 
growth practically ceased In the sand at pH 4.1, while the plants grew well in 
the silt loam at pH 3.5» it is considered apparent that the acidity at which a 
plant will grow is a property of the soil and not entirely of the plant itself, 
and will vary with the soil used. It also appeared that this is due to some 
effect on the growth of the seedling and not on germination. The H-lon con- 
centration produced in a soil by a certain treatment was also found to be 
controlled by the soil Itself, and results on different soils were not strictly 
comparable. The fact that l>etter growth was obtained on both soils with the 
greatest content of soluble salts was taken to indicate that the death point 
of the plants was not due to too great a concentration of the soU solution. 

Leaching experiments with treated and untreated sand cultures showed that 
although the sulfate was practically all removed by leaching, the acidity x)ro- 
duced by sulfur oxidation was not. On the contrary, leaching made the treated 
soils slightly more acid. Apparently the sulfuric acid reacted with the soil 
bases as fast as it was formed, and the increased soil acidity was due to in- 
soluble acids or acid salts. The alkaline soil was made more acid by leaching, 
and the last leachings from this soU were strongly acid. Practically all of 
the soluble calcium was also washed from the soil, and although the untreated 
soil was alkaline, the first leachings from the treated soil contained more 
calcium than those from the untreated. There was some evidence that the 
treatment flocculated the colloids present, inasmuch as water percolated faster 
in the treated soil. 

The results of lime requirement determinations made on some of the treated 
soils showed that, although there may be some correlation between pH value 
and total lime required to bring a soil to neutrality under different conditions, 
there Is no corr^atlon^ between these properties in different types of soil. 

The fertihixliiE vidue of rain and snow (Canada Ejppt, Fatyne, Div, Chmn- 
Interim Hpu, pp, 81-^4; 198B, pp- 11, 12 ). — ^The results for the 

fifteenth and sixteenth years of the inquiry into the value of precipitation as a 
^ 12 — 26—3 
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source of available nitrogenous crop nutrients <B. S. R., 48, p. 22) are briefly 
presented. These Indicated that at Ottawa, Ont., an average of 7.111 lbs. of 
nitrogen per acre were contained In the rain and snow for the year ^ded 
February 28, 1922, and 7.413 lbs, for the year ended February 28, 1923, Sum- 
maries of the precipitation and the amounts of nitrogen contained therein for 
previous year.s are also presented. 

AGEICVLTTTBAL BOTANY 

Density of cell sap in relation to environmental conditions In the Wa» 
satch Mountains of Utah, C. F. Kokstian {Jour. Apr. Research [JU, S.], $8 
{1924). No. 9, pp, 845--907i figs. 5). — On account of the possible relation between 
cell sap and environmental condition and the choice of sites for reforesting, the 
author made a study of the density of cell sap of a large number of species of 
tree.s, shrubs, and herbaceous plants in relation to their environment in eastern 
Utah. The investigation is said to have yielded results of direct application 
in forest research, in that it showed that sap density may be used as an index 
in correlating environmental factors with physiological responses of the plant. 
The concentration of the sap of a sj>ecie.s was not found constant, but was in- 
fluenced by environmental condith)ns which affect transpiration, the pr<iducts of 
photosynthesis, or the supply of available soil moisture. Osmotic pressure in 
plants was found to be more rapidly changed by fluctuations in the moisture 
conditions of the site than by temperature or light 

The author found that annual herbaceous plants which complete their life 
cycle before the critically dry part of the growing season, and so are not sub- 
ject to drought conditions, have low sap densities. The concentration of the 
sap of woody species is generally higher than that of herbaceous ones. During 
the growing season the lowest sap densities were found to occur in those forest 
types which are well supplied with available moisture, whose plants are best 
adapted to secure it, and in which the conditions are most favorable for plant 
growth. On the other hand, the highest densities occur on the most adverse 
sites. In the vrlnter considerable variation in sap density was observed, in 
some cases completely reversing the densities observed during the growing 
season. In the case of evergreen shrubs, the conversion of starch to sugars 
was found to materially increase the density of the sap. A thick leaf having 
a compact structure tends toward a lower sap concentration through its re- 
duction of water loss from the leaf. Epidermal coverings and hairs on the 
leaves also tend to produce lower sap densities. Greater sap densities were 
usually found in the more drought-resistant species. 

A reference list is given of 121 titles cited in the report. 

Experimental control of growth factors in plants [trans. title], P. Bran- 
scHEiDT {Bot. Arch,, 4 {1923), No. 3, pp. 181--195, fig. i).— Various modlftcations, 
experimentally produced, are described, with discussion of theoretical bearings. 

Growth acceleration in plants under decreased oxygen pressures [trans. 
title], M. Heumann {Bot. Arch., 4 {1923), No. 6, pp, 413-^443, figs, Plants 
growing under altered oxygen pressures are influenced as to development In 
their different parts in ways which are* indicated for both monocotyledons 
and dicotyledons. The observed growth alteration (enlargement), whether in 
leaf or stem, is regarded as a pathogenic phenomenon brought about by what 
is called oxygen hunger. This leads to a reaction of the plant and results in 
^wth with consequent increase of surface, tending to alleviate the existing 
eondition of oxygen deprivation. 

The growth factor carbon dioxide [trans. title], P. Sfxeoatxs (Bof. Arch,, 4 
No. S, pp, $Bl’-4^t ff)« — ^The operation of the slgniflcant factor in 
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the carbon dioxide growth complex Is not constants but bectunc^s more importiint 
with increase of light. This shows the need for exact light measurements at 
all times in connection with growth experiments. Atmospheric carbon dioxide 
is said to be, in the climate here In question, sufficient under normal conditions 
for the production of maximum crops. Cultivated plants appear to have become 
fully adapted to the carbon dioxide content of the air. 

Absorption of carbon dioxide the first step in photosynthesis, H. A. 
Sposhb and J. M. McGee {ficience. 59 (1924) f -Vo. 16S6, pp. 513, 514) • — After 
calling attention to the fact that plant tissues are capable of absorbing carbon 
dioxide in quantities considerably greater than can be accounted for by the 
solubility of the gas in the water of the tissues, the authors give some results 
of their experiments on the absorptlye capacity of dried leaves. Dried and 
powdered sunflower leaves, to which the same amount of water was added as 
originally in the leaves and which had been freed of carbon dioxide, absorbed 
4.05 mg. carbon dioxide i>er gram, or more than 10 times the amount dissolved 
in the water present. Lteaf material exhibiting high absorptive capacity also 
had a high rate of i)ostmortal respiration and vice versa. Extraction of the 
dried leaves with cold water reduced somewhat the absorptive capacity of the 
leaf material, while extnictlon with cold absolute alcohol greatly reduced 
the absorptive capacity. When extracted with water saturated with ether the 
absorptive caimcity was reduced 90 per cent. 

The authors are of the opinion that their experiments show that the leaf 
absorbs carbon dioxide from the atmosphere by a mechanism similar to that 
by which the blood of mammals serves in freeing the tissues of this gas. It is 
thought that in the leaf probably the major portion of the carbon dioxide is 
absorbed by the proteins on the basis of the carbamlno reaction. The effect 
of this is to increase the concentration of the carlwn dioxide In the cells and to 
alter the form in which it is present. Their experiments on the action of ultra- 
violet light on the simpler carbamlno acids have led to negative results. The 
primary union of carbon dioxide with the proteins of the leaf as the flrst 
chemical step in photosynthesis is considered of importance in determining the. 
cause for the asymmetric nature of the synthesis of the carbohydrates in 
the chlorophyllous plant. 

The reciprocal quantitative reiation between carbohydrate and water 
content in foliage leaves [trans. title], T. Hobn {Bot. Arch,, 3 {1923), No. S, 
pp. 137-173). — It is cluinied that in wilting leaves of Tropacolum nut jus a causal 
relation holds between water decrease and starch decrease. The starch Is 
changed to sugar, which increases as a whole, the cane sugar increasing from 
the flrst and the bexose only after a period of drying. On increasing the water 
content a reversal of the process could be demonstrated only for the sucrose, 
which varied inversely witli the water content Other indications are pre- 
sented, with suggestions. 

Brownian molecular movement in tlie plant w^orld [trims, title], H. Neu- 
mann {Bot. Centhl., Beihefte, %0 {1923), 1. Aht., No. 1, pp. I 4 I-I 6 O) .—The 
author concludes that from unicellular algae to the highest plant families 
Bi^whian molecular movement is demonstrably present in every organ. Favor- 
able demonstration media are indicated. The motion may be influenced by 
varying either temperature or viscosity of the (vegetable) medium. 

Studies on nutrition in green semiparasites [trans. title], S. Kostytschew 
ET At. {Bot ContbL, Beihefte, 40 {1924), Aht, No. 3, pp. 351-473).— The 
authors find that the photosynthetic work in some green semli^rasites (Bhln- 
anthaceae) is as energetic as that of autotrophic plants in the same family. 
The Bhinanthaceae take ffom their hosts principally water, this being India- 



426 


EXPERIMENT STATION BECORD 


IVol. D2 


% 

pensable for the semiparasites» and the water uptake from the soil by their 
roots being insufficient for their normal needs. The uptake of organic materlalB 
plays no important part 

Storage of nitrogen in bark parenchyma [trans. title], A. Kebn (Bot 
Centbl., Beihefte, 40 {1923), 1, AhL, No, 1, pp, .—Studies involving 

changes in nitrogenous materials in Betula tUha, Alnus, Populus, Acer, and 
Salix showed in the bark parenchyma of each a strongly light-refractlve con< 
tent for many cells. The content in labile nitrogenous compounds is much 
less in summer than in winter. 

The function of manganese in plants {Kentucky 8ta, Rpt. 1923, pt, 1, pp, 
20, 21 ), — In continuation of exx)erlmonts previously reported (B. S. R., 49, 
p. 620) an account is given of a series^ of sand cultures, In which several 
species of plants were grown in acid-proof stoneware jars. The results ob- 
tained showed that the plants do not mature in sand cultures containing the 
common plant nutrients but without manganese, whereas under conditions 
similar except for the addition of a little manganese compound they grow 
normally. The work reported upon is held to confirm the conclusion drawn 
from previous experiments that manganese is one of the elements necessary 
to the normal growth of green plants, and that it functions in minute quantity. 
In connection with this work some evidence was obtained to indicate that 
possibly some other metal or combination of metals may function in the same 
way. 

The beneficial effect to wheat growth due to depletion of available phos* 
phoras in the culture media, W. F. GiciiiOKfi {Science, 60 (1924), No. 1552, pp, 
297, 298 ). — The author reports exceptionally good growth of wheat seedlings 
after four weeks in complete nutrient solutions and then transferred to culture 
media that contained all the essential nutritive salt elements except phos- 
phorus. Wheat grown an equal length of time from tlie early seedling stage 
in nutrient solutions devoid of phosphorus made very little growth. It is 
believed, therefore, that while phosphorus is needed in the early growth of 
wheat, it is not only useless but relatively handful if present in appreciable 
quantities in physiologically available form in the culture media for the 
later stages of growth. 

The author believes from this investigation that some nutritive elements 
may be required at certain phases of growth and not at others, or that they 
may be beneficial at certain phases of plant development and relatively harm- 
ful at other times. 

[Influence on crops of boric acid and other substances in small propor- 
tions in soils] (Rothamsted Ewpt, Sta,, Harpenden, Rpt. 1921--1922, p. 15 ), — 
W. Brenchley has studied the influence of manganese on crop production, and 
it has been shown recently by K. Warington that broad beans and certain 
other Leguminous plants die prematurely unless they receive a small quantity 
of boric acid in addition to the so-called complete plant food. The results 
suggest that some of the anomalies and unexpected failures in fertilizer ex- 
perience may be traceable to the absence of some of these substances, requir^ 
in honieopathic doses only:, but this work is still a long way from practical 
application, and it is concluded that no trust should be placed in catalytic or 
radioactive fertilizers as furnishing something outside the usual fertilizer 
constituents. Tests of several supposedly radioactive fertilizers have failed 
to show beneficial results. 

Symbiosis of plants as a chemical problem, 11 [trails, title], J. Zellnwr 
(B ot, Centbl, Beihefte, 40 {1923), 1, AU., No, 1, pp, J-id).— Since the 1912 con- 
tribution (B. S. 29, p. 328), the author has continued the systematic study 
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of plant symbiosis, and be presents hcreli# results of studies on two groups, 
one including parasitic plants poor in chlorophyll and saprophytes, the other 
including parasitic plants having chlorophyll and half-parasites. The results 
are detailed. He is convinced that plant symbiosis is so complicated a prob- 
lem that its consideration chemically can contribute only a small portion of 
the knowledge which is needed. This calls for simultaneous anatomical, 
physiological, and chemical treatment. 

Resin formation in conifers [trans. title], A. Pbanck {Dot, Arch., S (192S), 
No. S, pp. llS-lHh, 5 ). — Brief details are given of particular changes and 

relations observed in a study of reslniferous portions of several conifers. 

The anatomy of resin ducts in Pinas silvestris [trans. title], E. Muknch 
{Bot. Arch., 4 {1923), No. S, pp. 195-200, 2 ). — This article relates in part 

to that by Franck, above noted. 

Alkaline reaction of the cotton plant, J. E. Muxs (Scieticc, 60 (1924), No. 
1551, p. 268 ). — The author reports that <Tiished leaves and stems of young 
cotton plants apparently gave no alkaline reaction. When the unbruised plant 
was placed in water containing phenolphthalein it was found that the under 
side of the leaf, the tender buds, and very tender stems showed distinct 
alkaline reaction. No evidence of such alkalinity could be observed on the 
upper side of the leaf or on the older parts of the stems. 

Leaves of 30 or 40 different species of plants were examined in a similar 
manner, and okra, a near relative of the cotton plant, gave a similar though 
less pronounced reaction. The author raises the question as to whether the 
alkalinity observed has anything to do with the preference of the boll weevil 
for the cotton plant. 

Stinging crystals in plants, D. A. Herheht {Science, 60 {1924), No. 1548, 
pp. 204, 205 ). — From a study of several si)ecies of Philippine plants that have 
calcium oxalate crystals in their tissues and which cause irritation when 
applied to the skin, the author c*onciudes that the action consists of two dis- 
tinct stages: (1) The mechanical action of the raphides in piercing the skin 
and (2) the entrance through the minute wounds of a proteolytic enzyme 
which is the cause of the greater part of the effect. 

The removal of the crystals by filtration or the destruction of the enzyme 
will not eliminate ail the irritating properties, but the two actions together are 
sufficient, and so the action must be regarded as being produced by combination 
of the two factors. 

Waxy endosperm in New England maize, P. C. Manqexsdorf {Science, 60 
{1924), No. 1549, pp. 222, 223 ). — The occurrence of seeds with waxy endosperm 
is reported in Connecticut in ears of hand-pollinated Sanford White Flint corn. 
This phenomenon has previously been reported only from several localities in 
Asia. 

GENETICS 

Human inheritance, T. H. Morgan {Amer. Nat., 58 {1924), No. 658, pp. 885- 
409 ). — ^Rrlef reviews of certain phases of Mendelian inheritance in Drosophila, 
plants, and animals are given, followed by a discussion of the operation of 
Mendelism in human inheritance. 

Studies in animal reproduction and inheritiince {Kansas Sta. Bim. Rpi. 
192S--24, pp* 116-118 ). — ^This is essaitially a brief progress report of studies of 
the inheritance of characters in guinea pigs, rats, and rabbits. Some dlfiSictil- 
ties have been experienced in maintaining a constant ration through the year, 
since alfalfa grown outdoors was apparently superior to sprouted oats as green 
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feed. Oats sprouted In the sumitter tended to rot. One important feason for 
getting a constant ration was to determine whether seasonal differences Iff the 
sex ratio of guinea pigs are due to feed or temperature. 

Studies of inheritance in the grouse locusts (Tettigidae) (Kansas Sta. 
Bien. Rpt. 1923-24^ pp. 118, 119). — In the experiments on inheritance in grouse 
locusts, several new factors have been added to the series. Cages of Paratettix 
texanm and Apotetti-r eurycephalus kept at a temperature of 00® F. and a 
humidity of 73 i>er cent have not shown any evidence of the effect of tem- 
perature on inheritance. 

Permanence of tree performance in a clonal variety* and a critique of 
the theory of bud mutation, K. Sax and J. W. Gowen (Oeneiios, 8 (1923), 
No. S, pp. 179-211; abs. in Maine Sta. Bui. 315 (1923), pp. 102-105). — ^An attempt 
by the author.s to analyze the normal variation In yield of common fruit trees, 
more particularly apple, is presented. The methods used were those employed 
in ordinary biometrical practkje, the work up to 1919 being done under Surface 
(E. S. R., 34, p. 829). 

The authors emphasize the relative part played by environmental fluctuating 
factors and factors which <*ontrol the permanence in yield of trees of a clonal 
variety. The percentage of variation remaining for the permanence in vari- 
ability is for the (obviously highly selected) data on the Washington Navel 
orange 67 per cent, for the Valencia orange 86, for the tjisbon lemon 78, for 
the Rome apple trees 86, and for the Ben Davis apple trees 85 per cent. 
Excluding the first of these, as of doubtful value, only from 14 to 22 per cent 
of the variability in yield is due to factors causing permanence in yield. 
Variable stocks and inherent differences in scions are the important' known 
factors which may cause such permanent differences, and If differences Ip 
stocks cause much of this remaining variability, other factors, as bud muta" 
tion, can play little part in causing permanent differences in yield of trees of a 
clonal variety. 

The relative effect of various factors in clausing variability in yield of trees, 
as determined for the Ben Davis orchard which w'as studied, showed that 
about 62 per cent ot the variability is due to environmenttil factors other 
than soil and 18 per cent to soil heterogeneity. Only about 15 per cent of 
the variability can be attributed to factors which cause i>ermanence of yield; 
that is, grafting stocks, bud mutation, and unknown factors. 

The place of stock.s in the propagation of clonal varieties of apples, K. 
Sax and J. W. Gowen (Oe noties, 8 (1923), No. 5. pp. 458-405, fig. 1; abs. in 
Maine Bui. 315 (1923), p. 97). — ^This contribution is a more technical 
presentation of the material noted in Bulletin 310 (B. S. R., 60, p. 87). 

Mutations of the potato, D, Folsom (Jour, Heredity, I 4 (1923), No. 1, pp. 
45-4S, figs. 3; abs. in Maine Sta. Bui. 315 (1923), pp. 107. 108). — ^Two somewhat 
unstable leaf forms of the jKitato are briefly described. These are not to be 
classed with the symptoms of degeneration diseases previously noted (B. S. R., 
44, p, 449), but are regarded as sports. The two types here reported appear 
to be somatic mutations in a clonal variety, and have been so unstable as 
to revert in part to the varietal norm. The five cases described were the only 
ones found in more than 350, 060 plants observed for foliage diseases. 

A simple-leaf sport of the Green Mountain vaHety, observed in 1920 and 
grown in greenhouse and field, partly reverted to a compound-leaf condition 
by 1922. Of four thick-leaf sports observed In four different Maine fields, 
one is here discussed^as observed from 1918 to 1922, This showed a range 
from absence to completeness of sporting among the various hills, among the 
various leaves of one hill, and even among the leaflets of a single leaf. The 
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tlilc^-leaf type of sport, though probably oc^rrlng more frequently than the 
simple4eaf type, is somewhat less stable. 

A genetic and cytologlcal study of certain hybrids of wheat species, K. 
Sax and B, P. Gaines {Jour, Apr. Research [I/. S.], 28 {192i)t ^o. 10, pp. 
1011-1082, pis, 2). — ^The sterility, genetics, and cytology of a number of wheat 
species crosses, Marquis X Kubanka, Hybrid 148 X Alaska, Marquis X Alaska, 
Hybrid 148 X Polish, and AmbyX Kubanka, were studied cooperatively by the 
Maine and Washington Experiment Stations. 

Crosses between wheat species of the emmer group with 14 chromosomes 
(Polish, Kubanka, and Alaska) with members of the vulgare group wltli 21 
chromosomes (Marquis, Amby, and Hybrid 143) were seen to result in par- 
tially sterile Ft hybrids and in all degrees of sterility in Pa. Previous cyto- 
logical studies (E. S. R., 60, pp. 26, 27) of chromoson\e number and behavior 
in Fi and Pa indicated that gametes and segregates with an intermediate 
chromosome number tend to be eliminated through sterility, and that ultimate 
homozygous fertile segregates will have either 14 or 21 chromosomes. Segre- 
gates with 14 resemble the emmer parent in most respects, while those with 
21 have most of the vulgare characters, suggesting that the 7 additional 
chromosomes determine the differentiating characters of the vulgare wheats. 
The combinations of typical emmer and vulgare characters in certain segre- 
gates are thought to indicate that the differentiating vulgare characters are 
determined by factors in individual chromosomes and not by the combined 
effect of the additional 7. 

Certain combinations of emmer and vulgare characters occur in segregates 
with 14 or 21 chromosomes, and probably a small proportion of segregates 
combining certain characters of the two groups of species can be obtained, 
especially in the more fertile combinations. Prom a practical standpoint, 
however. It would probably be more feasible to combine disease resistance and 
yield and quality of grain by selecting the parents within the vulgare group. 

Inheritance of white seedlings in maize, M. Dkmkkec (Genetics, 8 (102S), 
No. 6, pp. 561-593), — It appear-s that white seefllings, frequently found in the 
commercial varieties of maize, are determined by many genetically different 
factors. At least seven different genes for white seedlings were found, and 
indications are very strong that there are many more. “Three of these 
factors are single Mendelian recessives. Two others are duplicate genes. The 
progeny of a sdfed plant which is heterozygous for both of these genes segre- 
gates into a 15 : 1 ratio. The remaining two factors are also duplicate genes. 
The indications are strong that they are linked together with about 86.9 per 
cent of crossing-over. Segregation into a 63: 1 ratio was observed among the 
progenies of two unrelated stocks. This ratio suggests the existence of trii^i- 
cate genes. The relation between these genes and those mentioned above is 
not known.” 

[Inheritance in dairy cattle] (JHinois 8ta. Rpt, 1923, p. 20). — In continuing 
the studies of heredity in the Guemsey-Holsteln herd (B. S. R., 49, p. 375), 
47 Pi animals have now completed at least one lactation. The mean fat per- 
centage of the. milk was 4,86 per cent as compared with 3.44 per cent for 
Holsteins and 6.03 per cent for Guernseys. The milk produced by Pa animals 
averaged 4,43 per cent From 126 matings of Holstein and Guernsey cattle, 
119 black and white and 7 red and white offspring were produced!, the latter 
type all coming from 8 Holstein cows, which were thus heterozygous for 
black. . ^ 

The Inlmitamce of ii retinal abnormality In white mlce» O. B. Kebxeb 
(Nail. Aoad. flfof. JProo., 10 (1924), No, 7, pp, 829-838, ftps. 3).— The absence of 
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the visual cells, the external nuclear layer, and the external molectilar layers 
from the retina of the eyes of white mice is described from the zoological 
laboratory at Harvard University. A preliminary study of the mode of 
inheritance of this abnormality has indicated that it is transmitted as a 
simple Mendellan character recessive to the normal. The study was made 
by removing one eye from the mice and sectioning it. 

On the large Swiss pedigree in which nyctalopia is inherited with nayopia 
[trans. title], W. Kleinee {Arch, Rassen u. Oesell. BioL, 15 No. i, pp. 

i~i7, figs. 5). — ^The inheritance of night blindness in a pedigree is shown to be 
sex linked and probably due to a recessive Mendelian factor, though certain 
other modifying factors may be operative. 

A study of the inheritance of the characteristics in which the Single 
Comb White lieghorns and the Jersey Black Giants differ {Kansas 8ta, 
Bien, Rpt 1928-24^ pp. 106, id7). — Crosses between these breeds have indicated 
that the difference in rate of feathering is due to a single sex-linked factor. 
The Ibehavior of a total of 10 contrasting characters is being noted in these 
crosses. 

Bxperiments with certain plumage colour and pattern factors in poul- 
try, W. B. Agab {Jour, Genetics, 14 {1924), 2, pp, 265-^272), — In studying 

the inheritance of various color and pattern characters in poultry at the Uni- 
versity of Melbourne, crosses were made between Rhode Island Red hens 
and Barred Plymouth Rock roosters and between Barred Plymouth Rock 
hens and Golden Laced Wyandotte roosters. 

In each experiment Fi males heterozygous for both the sex-linked factors 
gold and barring were back-crossed with silver nonbarred hens. In a total 
of 28 offspring produced in the Wyandotte experiments, 5 were gold and non- 
barred and 5 were silver and barred, thus indicating 35.7 per cent crossing- 
over between these two factors. Due to the restriction of black in the Rhode 
Island Red crosses some of the results were uncertain, but the crossing-over 
reported was 43.4 per cent. Brief reports of investigations of other characters 
are also given, in which lacing was found to be due to a recessive autosomal 
factor I and spangling to a recessive sex-linked factor. The appearance of 
a color designated as chestnut is described but not analyzed. 

Color factors in hean hybrids, K. Sax and H. C. McPheb {Jour, Heredity, 
U {1928), No, 5, pp, 205--208, figs, 2; ahs, in Maine 8ta, Bui, SIS {1928), p. 100),— 
Bean breeding experiments at the Maine Experiment Station during the past 
decade have shown some rather unusual results with eyed beans. In crosses 
of Old Fashioned Yellow Eye beans with Improved Yellow Eye beans, the 
segregation in the second generation indicates that only a single pair of 
allelomorphic factors is involved. Though usually a single pair of allelomor- 
phic factors results in a character intermediate between the two parents, or 
resembling one or the other, in the present cross the factors in a heterozygous 
condition not only cause a great increase in the area or amount of pigmentation 
but cause also an entirely new eye pattern. 

Crosses of eyed with white beans have given various types of segregation 
in the second generation. When two extension factors are present one factor 
may extend one class of idgments while the other extends another pigment, 
so that an eye pattern on a solid or a mottled background may result. Numer- 
ous types of mottling also are found. The mottled pattern may consist of 
smaB irregular patches on a pigmented background, or the background may 
be white. Several mottling patterns may be superimposed pn onp another. 
The patches may be of yarfous idiapes and sizes, or may be assorted with 
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sunken seed ecmt areas. Uniformly pigmented beans may show yariability 
in pigment color. In the second generation, eye pigmentation patterns may 
range between 90 per cent and a mere dot at the end of the hllum. A parental 
type was rarely recovered, if ever. 

Factors for seed weight are also associated with factors for pigmentation, 
eye pattern, and extension. It is estimated that about five or six size factors 
must be involved in most of the crosses studied. These size factors are inde> 
pendbnt in their effect, and since they are often closely linked with factors 
for qualitative differences the effect of single factor differences for size can 
be studied. 

The association of size differences with seed-coat pattern and pigmenta- 
tion in Phaseolns vnlgaris, K. Sax (Oenetic^, 8 (1928), No. 6, pp. 552^60; 
aba. in Maine 8ia. Bui. 315 (1928), pp. 101, 102). — “Crosses between certain 
eyed (partially pigmented) and white beans resulted In completely pigmented 
mottled beans in Ft and mottled, self>colored, eyed, and white beans In Ft. 
Mottling is dependent on two factors in the same linkage group, both of which 
are necessary to pl*oduce mottling. Completely pigmented beans are dependent 
on either one or two extension factors, the recessives of which result in 
eyed beans. Pigmentation is dependent on a single factor. 

“ In all crosses of large pigmented beans with small white beans the pig- 
mented Fa segregates had a mean seed weight greater than that of the white 
segregates. In the cross Improved Yellow Eye X White 1228 the difference In 
average seed weight between homozygous pigmented Fa segregates and white 
segregates was found to be about one-sixth of the Fa range. The difference be- 
tween the weight of heterozygous pigmented Fa segregates and white segre- 
gates is only about half as great as the difference between homozygous pig- 
mented individuals and the white segregates. Thus, a size factor (or group 
of closely linked factors) in the 1 n or heterozygous c )»i4Ution has only about 
one-half of the effect that it has in the 2 n or homozygous condition. This 
lack of dominance is of interest in connection with the hybrid-vigor hypothe- 
sis. Factor differences for seed weight are also associated or linked with one 
or both of the eye factors, with eye pattern factors, and with factors which 
determine the color of the pigment. Size differences even in case of blending 
inheritance where several factors are involved may be effected by the inde- 
pendent action of the size factors in different linkage groups. These factors, 
when combined, have a cumulative effect, ^thb size factors in different chromo- 
somes ^ay not be equal in their effect.** 

Further evidence of linkage with crossing over in Oenothera, G. H. 
Shttll (Oenetica, 8 (1923), No. 2, pp. 154^167). — “The linkages here considered 
involve (a) the relation between the factor for revolute leaves (f unifolia) 
and that for red hypanthia (rubrioalyx) ; (b) between revolute leaves and red 
stems; (c) between rubrioalyw buds and aulfurea flower color; and (d) between 
anlfurea flower color and nancUa stature.” 

The experimental results presented here are thought to be as fully adequate 
as were those given in the author’s Eugenics Gongress paper (E. S. R., 49, 
p. 987) to demonstrate the regular occurrence of crossing-over in the group of 
Oenotheras with which he has been working. A failure to find chromosomes 
lying side by side or twisting about each other can not in any way set aside 
the genetlcal proofs that linkage with crossing-over does occur. It may, how- 
ever, affect views as to the validity of the chiasmatype theory o| crossing-over. 

*^The cytological studies of Oenothera have thus, far failed to discover a 
relation between the homologous chromosomes which ^ms favorable to the 
assumption that an interohange of genes between them may take place by the 
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method of chiasmatypy. This fact must not be allowed, however, to throw 
any doubt on the occurrence of cro8slngK)ver in this group, as demonstrated by 
appropriate breeding experiments. ... 

** The number of factors recognized as being associated together in a single 
linkage group is now 13, or almost twice as many as the haploid number of 
chromosomes. This fact makes it necessary to assume that crossing-over takes 
place within the single chromosome pair. The apparent cohesion of nonho- 
inologous chromosomes is not an adequate explanation.” 

Selective fertilization among the gametes from the same Individuals, 
D. F. Jones (Nath AcacI, Set. Proc., 10 (19^4) t No. 6, pp. f^l8-221), — When cer- 
tain varieties of pop corn of the Zea mays everta type are crossed with sweet 
com a deficiency in the number of recessive segregates is commonly observed 
when the hybrid plants are self -fertilized. Cases similar to this are indicated, 
notably that by Kempton (E. S. R., 41, p. 437), involving waxy endosperm. The 
author*s results are given from the cross of an inbred strain of pointed pop corn 
with a first generation hybrid of two inbred strains of sw^eet corn of different 
type, with mention of differences observable on comparison, with Kempton’s 
results. 

** To sum up, the Fi plants self-fertilized showed a selective action such that 
more of the gametes carrying the dominant factor united than would be the 
case in random mating. The heterozygous Fi plants back crossed ivlth the re- 
cessive parent showed no selective action either way the pollinations were made. 
Back crossed with the dominant parent there was no selective action when the 
pollen was* alike, but the pollen from the heterozygous Fi plants showed a 
markedly greater fertilizing ability on the part of the gametes carrying the 
dominant factor. 

** This series of facts shows that the selective fertilization is not due to dif- 
ferences in the functioning of the pollen alone, although the differential action 
is exhibited only when the pollen is diverse, otherwise unequal numbers would 
be obtained in the back cro^ on the recessive parent as well as on the domi- 
nant. There is apparently an interaction between the pollen tube and tlie tis- 
sues in which it grows such that pollen carrying the dominant factor is better 
able to accomplish fertilization than the pollen carrying its recessive allelo- 
morph only in a sporophyte which also has the dominant factor either in the 
haploid or diploid state. 

There is in this case a tendency lamong diverse gametes from the same in- 
dividuals for like to mate with like just as among individuals of different 
germinal constitution, as has been shown by the results of pollination with 
mixtures of pollen from different plants. For this reason a variation occurring 
in a homogeneous population tends to be separated from the parent stock more 
quickly than would occur in random mating. Gametes carrying the aberrant 
gene are handicapped when mating with gametes from individuals of the origi- 
nal type, but not wi^th those from the new form. In this case gametic selection 
favors divergent evolution.” 

Ovogenesis during sexual maturity as elucidated by experimental meth« 
ods, G. N. Papanicoiaou {8oc. Empt. Biol, and Med. Proc., 21 {1924), No. 7, pp. 
39S-^396). — It has been found at the Cornell University Medical Collie in 
studies of guinea pig ovaries that there is a continuous process of ovogenesis In 
the ovary from the time of gonadal differentiation up to the time of cessation 
of sexual activity in the female. Various factors influence the rate of ovogene- 
sis, favorable nutrition, seasonal conditions, and oestral activity stimulating it, 
while the owosite conditions, competltidn in the ovary and the presence of 
eoftporti lutes, retard ovogenesis but do not stop it. The stages in the <tovei<Ufv> 
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ment of ova clo not always follow at the same rate, as at times there is a rich 
i^owth of ovocytes, while at other times there is a more extensive growth of 
follicular and luteal cells or of interatitial groups. 

Sex-ratios and spermatogenesis in the top-minnow% Ganibnsia holbroold 
Grd., S. W. Geiser {Bm, Bui. Alar. BioL Lah. 11 oods //oZe, ^7 {192^), No. 3, 
pp. 175-213, flffs. 40 )^ — study at Johns Hopkins University of spermatogenesis 
in the top minnow, G. holWooki, yielded a' hypothetical explanation for the 
deflMency of males commonly observed in populations of this species. The sex 
ratios of the fish hatched from four females in an aquarium were approximately 
equal, but the males were found to be mneh less resistant to diseases, the action 
of chemicals, and other unfavorable environments. Males therefore have a 
much higher death rate, and the unequal proportion of the sexes commonly 
found in mature popnlations is explained on this basis. 

riELD CHOPS 

(Field crops investigations in Illinois] {Illinois Sta. Rpt. 1923. pp. 12-14 ) • — 
In the 1923 crop, the high-protein strains of corn (E. S. R., 49, p. 329) 
averaged 16.63 ijer cent protein and the low-protein strains 6.48 i>er cent, 
the high- and low'-oil strains 10.08 and 1.58 per cent of oil, respectively, and 
the high-ear strains 105.3 in. and the low-ear 13.1 in. Seed selection based 
on careful study of the parent plant and the car, both as to physical char- 
acters and as t<» gerininatioii. promised enhanwMl productivity. 

Further continuation <*f tlic resistance of certain varieties of corn to chinch 
hugs (K. S. R., 49, p. 3301 was obtained. The 3-r<>w plat method of testing 
strains of winter wheat was no better than tlie siiigle-row’ plat under e.xlsting 
conditions. Nothing was gained by cultivating alfalfa after each cutting. 
Gutting at about one-tenth bhxun productHl slightly higher yields than cutting 
during the first-shoot and full-blo<»m stages. 

( Report of field crops work in Kansas, 1922^1924] {Kansas 8ta. Bien. 
Rpt. 1923-24. pp. 32-51. 129-133, 1S6, 1S7. JS8, fip. 1 ). — ^Ainong experiments 
(K. 8. R., 49, p. 427) reported <»n from the station and substations are variety 
tests with wdieat, barley, oats, <*<»ru. sorgo, grain sorghum, alfalfa, cow^IKjas, 
soy beaus, and miscellaneous grasses : c ultural and planting trials wdth corn 
and wiieat ; and fertill/.er. irrigation, and pasture studies with alfalfa. Im- 
provement work was c-ontimied with vgi’ieties, selections, and hybrids of 
winter wheat, oats, hgrley, and sorghum, and varieties of winter rye. A 
genetic study of aberrant and false wild types in Kanota oats Is described 
in some detail. 

Preliminary studies of the cause of difl'ertuices of sorgo, milo, and their 
hybrids In susceptibility to chiii<-h bug attack led to the belief that variations 
in amount of lignified tissue in the stem may be one of the determining 
factors. In a head row of Dwarf Yellow mllo the proportion of grcien to albino 
seedlings was about 3 : 1, and furth( r studies with self-fertilized seed from 
plants in this row gave similar results. 

A planting experiment with cM»rii indicated that in general, listed corn 
planted early germinates less and requires longer for germination than corn 
planted on the surface or with disk furrow* openers. With a uniform stand, 
yields favor listing ^in seasons with midsummer or late summer drought, and 
favor one of the other methods in seasons having heavy spring and summer 
rainfklL 

Cutting every 10 days w^as found su^ctent to practically destroy a stand 
of alfalfa in a single season, and cutting every 20 days noticeably reduced 
the stand and vigor, substantiating earlier work (E. 8. R.. 44, p. 224) 
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cuttiiig in the bud stage was seen to greatly reduce the stand and 
▼igcMT after the first year. Significant differences in stand and rigor were 
not obserred between plats cut first in the bud stage and later in full bloom 
and those cut in tenth bloom and full bloom throughout the season. 

In coopmrative tests of the usual scope carried on throughout the State, 
a decided increase in yield followed where fertilizer was aiu>lled to wheat in 
eastern Kansas. The greatest benefit appeared to be receired from phosphorus, 
although with both nitr(4;en and potash slight increases were produced. Ap^ 
predable increases in hay and grain yields followed the inoculation of soy 
beans. Several of the best varieties produced at the rate of 1,000 lbs. or 
more of seed cotton per acre in Labette County. Studies with tame pasture 
grasses in Cherokee County showed their high grazing capacity in comparison 
with common pastures, the importance of heavy seeding and of thorough 
seed bed preparation, the value of liming in securing stands of both grasses 
and legumes, and the worth of manure and acid pho.sphate. 

The average yields during a number of years at the Fort Hays Substation 
indicate that, in general, fall plowing has given considerably better results 
than spring plowing for barley, oats, and spring wheat, whereas spring plow- 
ing was better for the row crops. All crops responded to fallow with in- 
creased yields over all other methods of seed bed preparation, but the in- 
creases did not appear enough to Justify fallowing as often as every other 
year except perhaps with milo. Rotations Including green manure crops thus 
far have not given yields 4n excess of those produced on fallow, nor did 
barnyard manure or commercial fertilizers increase the yield significantly. 
Barley sown on sorghum stubble has practically equaled barley sown on corn 
stubble. Early fall listing for continuous wheat has outyielded other methods. 

Ten consecutive seasons of cutting alfalfa grown in rows 6 to 42 in. apart 
showed definitely that the wider spacing between rows was accompanied by 
the lower hay yields. Sorgo and Sudan grass proved much superior to millets 
when compared in close drilled seedlngs for hay production. 

[Field crops work in Kentucky, 1923] (Kentucky 8ta, Rpt, 19ZS, pt, i, 
pp. E9, SO, S4f SS), — In further experiments (B. S. R., 49, p. 624), nitrogenous 
salts applied to tobacco after corn have given variable increases. Since root 
rot evidently remains in the soil for at least two years after tobacco is grown, 
short rotations, at least with Burley tobacco, do not seem desirable unless 
varieties resistant to root rot are used. Analyses of ash showed that Burley 
tobacco contains somewhat less crude ash, magnesium, and silicon than black 
tobacco, but considerably more phosphorus, potassium, and calcium. In com- 
paring the 1920 and 1921 crops, considerable differences were found in the 
silicon, potassium, and calcium contents of corresponding grades, whereas the 
crude ash, phosphorus, and magnesium were more uniform. 

The common and hardy strains of alfalfa were very similar in hay produc- 
tion. Field trials ii^lcated that alfalfa can be sown successfully with small 
grains, if the soil has been limed and inoculated. The variable yields of wheat 
varieties emphasized the need of tests of some duration to determine the worth 
of a strain or variety. The best yields on rotation plats where wheat follows 
various crops were obtained after tobacco and corn and the lowest after soy 
beans. Wheat after broadcasted soy beans yielded less than after soy beans 
in cultivated drills. No decided increase was obtained from any application 
of nitrogenous fertiiizers giv^ ^heat 

[Field crops investigations in Montana], C. McKm, W. O. Whitcximb, D. 
Haksxn, a. OsmattUQ, and O. Mozoan (Jfontana 8ta. Bpt pp. 10^19, 
4^^ 44^47, $0^, 59-i6Mj flye, -Experiments with field crops are reportsd 
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on as heretofore (E. S. R., 60, p. 133). The leading varieties of spring and 
winter wheat, sunflowers, corn, and root crops at the station and substations 
are given with their acre yields, and the comparative hay production of small 
grains and millets and of sweet clovers planted with and without nurse crops 
are set forth. Growing sunflowers continuously for 3 years on the land did not 
reduce the yield of the subsequent wheat crop below that of wheat following 
three continuous crops of corn. Comparative germination tests during 4 years 
demonstrated that the smaller the seed, the greater does the laboratory germl> 
nation exceed the field test. Oats, barley, rye, and wheat gave differences 
ranging from 14 to 20 per cent, while alfalfa and the clovers differed from 33 
to 47 per cent. 

The tabulated results of a 4-year period at the Huntley Substation show 
that maximum yields of sugar beets and of oats were had in irrigated rotations 
including alfalfa, and other crops following alfalfa in rotations showed equally 
favorable returns. Without irrigation, corn made its highest yields on fallow, 
and in continuous culture, on spring listed land. 

Experiments at the Judith Basin Substation seemed to show that under the 
soil and climatic conditions of this region, the reduction in wheat yield in 
continuous cropping is largely .due to the increase in weeds that interfere with 
the growth of the crop and use its moisture and plant food. A cumulative 
effect from tlie use of barnyard manure on dry land crops was observed, parti- 
cularly after the first 10 years. The largest benefits fallowed applications of 
the manure to fallow land or to a cultivated crop the year preceding the small 
grain crop on the same land. During 4 years furrow-drilled wheat gave an 83 
per cent stand and averaged 28.3 bu. per acre, while wheat from the ordinary 
drill made 62 per cent and 22 bu. The furrow drill gave maximum yields with 
4 pk. of seed and the ordinary drill with 5 pk. 

Cereals on spring plowing have outyielded those on fall plowed land, and 
crops grown on summer fallowed land have yielded more than when grown 
under any other method of soil preparation at the North Montana Substation. 
The forage yields of Sixty I$ay oats, Banner oats, and Marquis wheat did not 
differ greatly. Banner oats made more hay from an early planting than later. 
On spring plowed flax stubble, sorgo made its largest forage yield when planted 
July 1 in close drills, and Sudan grass June 1 in 3-ft rows. 

Dry-farm crop rotation experiments at Moro, Oregon, D. E. Stephens 
{Oregon Sta, Bui 209 (1924)* PP- 5-^5, figs- 2 ), — Rotations carried on at the 
Moro Substation since 1911 and 1912 are described, with discussion of the yield 
and merits of the several crops included therein. Related phases of this work 
have been described in earlier notes (B. S. R., 47, p. 633 ; 61, p. 739). 

Substitution of suitable rotations for the present practice of growing wheat 
after fallow is held to iiromise to maintain soil fertility better, to control weeds 
and disease, to distribute better and reduce labor, to reduce crop risks and 
hazard of low tnrices, and to increase the total production of the farm. Low 
annual precipitation, lack of crops as productive as small grains, and scarcity 
of grazing land for livestock make the practice of crop rotation difficult in the 
region. 

Of cereals grown after fallow, spring barley produced the highest average 
annual grain yi^d, 989 lbs. per acre, winter wheat 870, spring oats 807, and 
q;>ring wheat 714 lbs. Rcftations including summer fallow once in 3 years 
and in 4 years did not produce as high annual yields of grain as alternating 
spring barley or winter wheat with summer fallow. While 12 rotations have 
produced higher average anniml grain yields per acre than winter wheat and 
fallow, the standard rotation, only 4 ai^^eared to have been more profitable. 
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Winter whc&t will probably remain the leading dry-land crop In eastern 
Oregon because of its high yield after fallow and because of its advantageous 
distribution of farm laborr Spring wheat proved slightly superior to winter 
wheat in crop rotations without summer fallow, although when sown after 
fallow winter wheat excelled. Barley, the standard feed crop in the region, 
produced more pounds per acre than winter wheal when grown after fallow. 
Oats did not yield as high as barley when grown after fallow or after corn In 
the rotation. Although the yields of small grain after i*orn and after field 
peas were lower than those after fallow, seed l)ed preparation for cereals 
after peas and after corn costs less than when cter^'als follow fall(»w. Com will 
probably bo used chiefly for pasture and silage and fleld peas for pasture. 
Potatoes proved iwofitable at Moro only when gro'wn after fallow, giving low 
yields with high i>ercentages of unmarketable tubers when grown after grain. 
While alfalfa was not Included in the regular rotatlc.ns. the crop did not prove 
profitable for seed or hay in tests at Moro, and reduced yields of cereals were 
obtained for two seasons after alfalfa. 

Corn and soybeans, A\*. O. Ethckidgk and C. A. Helm (Missouri 8ta. Bui, 
220 (192Ji), PP- ’0. — Investigations carried on during seven years 

showed that for the best mixture of corn and j^oy beans both crops must be 
planted together in the row at the same time. Soy beans planted with corn at 
-corn-planting time may be expected invariably to reduce the yield of corn, 
the reduction varying With the ratio of beans to corn in the mixture planted. 
Soy beans always yielded substantially in the <*ern, and this yield was increased 
by planting the l>t‘ans thick and the corn thin. While the yield of beans some- 
times exc€‘eded the loss in corn, it more often equaled ai)out 50 to 76 per cent 
of the loss. The results indicated that th<* most prodxictive combination of 
corn and soy beans for average upland soil probably would be obtained by 
drilling in 44-in. rows at the rate of 0 Ib.s. of corn and 3 lbs. of beans per acre, 
an equivalent to 2 stalks of corn and 2 stalk.s of beans per check-rowed (44-ln.) 
hill. In proportion to the area occupied, corn and soy beans mixed by alternate 
rows or by alternate pairs of row.s greatly outylelded the crops planted sepa- 
rately, suggesting a method for thin dry soils on which a successful crop of 
corn is very uncertain. 

In a 6-year feeding test the coru-soy l>ean combination was more valuable 
than corn alone, acre for acre, for fattening hogs. The substantial prox)ortion 
of the beans left by the hogs could be utilized later by sheep or bogs on 
winter pasture. Hay yields during five years from plantings at ordinary rates 
on upland soil show the corn-soy bean combination to be desirable for sheep 
and cattle pasturage. Morse, M.'dwest, Haberlandt, and Mikado soy beans are 
advised for planting with corn for hogging down on very fertile to average 
land, and either Virginia or Wilson for cattle or sheep pasturage, for silage, 
or for hogging down on thin land. 

When corn is damaged by chinch bugs the yield of the associated growth of 
soy beans will probably be increased, and will compensate considerably for 
the loss in corn. However, evidence is lacking that the soy beans will actually 
lessen chinch bug attacks. When the corn yield is reduced by drought, the 
associated growth of soy beans is similarly reduced, so that it wlU not provide 
an important compensation for the loss in corn. Although the corn-soy bean 
combination leaves the land more fertile than corn alone, and when comidetely 
pastured will probably return to the soil at least as mu<di nitrogen as it used, 
the constant loss of nitrogen by soil erosion precludes d^penddng upon pasturing 
Ihe oprn-soy bean combination as the sole means of maintaitiihg the fertility 
^ itt^iland soils. 
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Methods and princli^es of root crop improvement [trani§. title], J. S. 
Friteboaabd {Tida^kr, Planteavl, 29 (i923)f Xo, 5, pp, 817-851, fipa, 6). — ^Tbis 
article discusses at some length methods and principles of plant breeding work, 
mainly with mangels, swedes, and turnips, as developed principally by L. 
Helweg, who began this line of work in 1899. Tabulated results of experiments 
show that seed from open- or cross-pollinated plants of turnips and swedes pro- 
duced larger yields of roots than those secured from seed derived from self- 
fertilized plants. 

Svalbf Brio barley [trans. title], H. Tewn (Sveriges Utsddesfor. Tidakr,, 
Si {1924), No, 2, pp. 47^50 ). — ^The history of a new variety of 6-rowed barley is 
briefly given, and the results of a comparison with Sk&nskt, the variety from 
which it was deriv^, are presented in a table. Average yields of grain at 
Svalbf for several years show an Increase of 6.2 per cent in favor of Brio 
barley. The new variety also produced a little more straiv and ripened about 
two days earlier than the parent sort. 

Comparison of Pima cotton with upland varieties in Arizona, O. «r. Kino, 
H. F. Ixx)Mis, and D. Xj, Varmette {Jmtr, Agr. Research [U. iS\], 28 (1924), No. 
9, pp. 937-954- pis. 3, Jhgs. 4 )- — Pima Egyptian cotton was grown in comparison 
with a number of upland varieties at Sacaton, Ariz., from 1920 to 1923, inclu- 
sive. The active growing and flowering periods of Lone Star and Mebane 
appeared much shorter than those of Pima, Hartsville, Durango, or Acala. 
while Pima continued growth over the longest period. The upland varieties 
began flowering and fruiting earlier and produced more flowers during the 
season than Pima, but because of their more extensive shedding they matured 
fewer bolls. Bolls of the upland varieties were shed at an average age of 
about 7 days and Pima bolls 10 days in 1922 and 9 days iii 1923. The mean 
periods of boll development recorded were 62.3 days for Pima, Hartsville 54.3, 
Acala 51.5, Lone Star 51, Mebane 50.5, and Durango 47.1 days. Lack of mois- 
ture at certain times seemed to reduce the boll-dcvelo])inen( period in the 
upland varieties. 

Pima produced the highest yields of seed cotton during 1920-1922, while in 
1923 no material difference was seen in the yields of the varieties. It required 
to make a pound of seed cotton 122 bolls of Pima, 76 of Durango, 63 of Acala, 
60 of Hartsville, 56 of Mebane, and 50 bolls of Lone Star. Lint percentages 
ranged from 25 to 36 in the upland varieties and from 26 to 28 in Pima. The 
strong central stalks and upright habits of Pima, Hartsville, Durango, and 
Acala are considered advantageous in Irrigated regions as compared with the 
lower and more spreading habits of growth of Mebane and Lone Star. 

Cotton, W, L. Balls (Empire Cotton Oroiving Rev., 1 (1924), No. 2, pp. 
9J4^108, pis. 6 ). — ^Thls lecture is a somewhat iwpular account of research (B. S. 
R., 50, p. 629) on the internal structure of the cotton fiber, treating of the 
developmmit of the fiber, growth rings, and spiral structures. 

Production of seed flax, A. C. Dillman (U. 8. Dept. Agr., Farmers^ Bui. 
1328 (1924), PP» //+i7, figs. 8).— This supersedes Farmers* Bulletin 785 (B. S. 
R., 86, p, 736>. 

tPotato experiments In Montana], F. M. Habexngton (Montana 8ta. Rpt. 
1923, pp, 34-27), — Studies since 1916 (B. 8. IL, 50, p. 135) have shown vast 
differences betw^n strains of the same potato varieties in their resistance to 
potato diseases. From the behavior of certain lines of Oreen Mountain potatoes 
it seems possible to s^eet and isolate strains of potatoes resistant to degenera- 
tion diseases, and to maintain In such strains yields from 25 to 50 per cent 
greater than in average seed stoedts. 
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Potato seed cut and planted tlie same day gave decidedly l>etter results at the 
station than did seed cut some days before planting. A gradual reduction In 
yield, due to the failure of the seed to grow, accompanied the lapse of time 
between cutting and planting. A comparison on Irrigated and dry land of seed 
from 15 varieties produced on dry land and under Irrigation seemed to show 
that with Judicious watering, other conditions being equal, there Is no outstand- 
ing difference between seed from either source. The closer spacings with 3 
varieties under irrigation and on dry land gave the heavier yields and a smaller 
size of produce. 

Svaldf Blrgitta potato [trans. title], J. F. Lundbbbo (Sveriffea UM^sfSr. 
Tidskr,, 34 {1934) t ^o. 2, pp, 51-33 ), — ^The history of this new variety, a cross 
between Magnum Bonum and Badera, is briefly noted, and a comparison with 
Magnum Superbum and Up-to-Date is reported. In a 9-year test at Svaldf, 
Blrgitta gave an average yield of 28,579 kg. per hectare (25,435 lbs. per acre) 
and Magnum Superbum 28,190 kg. On a light sandy soil the average yield 
of tubers for four years was 28,096 kg. per hectare for Blrgitta and 26,300 for 
Up-to-Date. The new variety also ranked high in disease resistance. 

Ventilated storage for potatoes, L. M. MABBI4B {Canton^ Pa,: Marble Lab,, 
Inc,, 1924, PP* pl«. 14, 3 ), — ^Thls report illustrates the application of 

the principles already noted (E. S. B., 51, p. 340). 

Studies on the rice plant and on lice cultivation, K. V; Joshi and M. V. 
Gadkabi (Bombap Dept, Agr, Bid. II 4 {1923), pp, 75, pis, id).-— Investigations 
at the Bice Research Station at Karjat, Bombay, were concerned with the life 
history of the rice plant, its response to environment, and the factors which 
determine the yield of grain. The progress of this work has been noted 
(E. S. B., 50, p. 32). 

Transplanting does not seem to result In any physiological advantage to 
the plant conducive to an increase in yield, and it seems to be more an ex- 
pedient than a requisite condition of cultivating rice. These experiments did 
not show that tillering is encouraged by the stimulus of root pruning in the 
system of transplanting, as the old root system of the plant appears to become 
unserviceable and the plant must develop new roots for its use. 

Tillering, a factor of great economic value in rice cultivation, is largely 
dependent on space and plant food, and is affected to a limited extent by 
other agronomic factors such as the age and vigor of seedlings at transplant- 
ing and the number of plants per bunch. . Too much tillering is detrimental, as 
it results in sterility of the tillers borne late and uneven maturity of the whole 
crop. Regardless of the treatment, profuse tillering is generally accompanied 
by a larger percentage of loss of later tillers. The girth of the stem near the 
ground level is shown to be definitely and highly correlated with the length 
of the panicle. The mother panicle is generally the largest under the usual 
system of planting, but certain conditions, such as extra spacing, tend to in- 
crease the size of the panicles of tillers over that of the mother culm. 

Considering the experimental results, the authors suggest sowing neither 
deeper than 2 in. nor on the surface, and transplanting seedlings up to but 
not after node formation above ground in the seed bed. Thin lanky seedl^s 
and tillered seedlings may be avoided by the optimum rate of seeding, 280 to 
320 lbs. per amre of seed bed. Transplanting from 4 to 6 seedlings per bunch 
at a spacing of 0 by 9 in., or 6 to 8 seedlings at 12 by 12 In., seems to be the 
basa practice for conditions in the north Konkan. l^rough puddling of the 
land appeared to be associated with high yield. Since the two yield factors, 
the number of panicles per unit area and the average piM per panicle, are 
inversely related, any attempt to bring about an incream in one of them is 
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counteracted by proportionate decrease in the other* Fertilizing, however, in- 
creases the number of panicles per unit area without decreasing the average 
3 deld per panicle. Fertilizing chiefly with nitrogenous fertilisers seems to be 
the only one of the factors considered by which rice can be made to yield 
substantially more per unit area. 

Heating the water for the rice seed bed [trans. title], A. Tabchetti (Giar. 
Risic,, H No. 6, pp. 94-102, figs. 5). — ^Heating by electricity the water 

destined for rice seed beds for transplanting resulted in Increased size and 
vigor of seedlings as compared with those grown without heating the water. 
The proper circulation of the water appeared to be a problem. 

Summary of some experiments conducted with sugar cane and of soil 
and other chemical analyses from 1902 to 1028, H. T. Eastebby and 
G. R. Patten {Queemland Bur. Sugar Expt. Stas. Bui. 4 (1024)* PP* 94, fig*. 8 ). — 
Information already reported from other sources (E. 50, p. 738) is as- 
sembled. ' 

Studies of imported varieties of sugar cane [trans. title], W. E. Oboss 
(Rev. Indus, y Agr. Tucumdn, 14 (1923-24), No. 7-8, pp. 89-108, figs. 4 ). — ^The 
characteristics, resistance to diseases, and analyses are given for varieties of 
sugar cane obtained from different world regions and tested recently at 
Tucumln. 

The cultivation of sugar cane in Queensland, H. T. Eastebby (Queemlcmd 
Bur. Sugar Expt. Stas. Bui. 3, 2. ed., rev. (1924), pp. 48, figs. 14). — ^This is a 
revision of a bulletin noted earlier (E. S. R., 44, p. 438). 

Yields of wheat following potatoes and the relation of nitrates in the 
soil to these, F. A. Welton and V. H. Morbis (Jour. Atner. Soc. Agron., IS 
(1924), No. 8, pp. 319-534, figs. 6). — Comparison of yields in rotations at the 
Ohio Experiment Station confirmed the opinion of farmers that on the average, 
wheat following potatoes produces higher yields than wheat after most other 
crops (corn, soy beans, oats, clover). Although this does not hold true every 
year, it occurs often enough and is sufficient to produce the results indicated. 
The fact that at the end of many seasons the nitrate content of potato ground 
is much higher than that of corn, oat, wheat, clover, or soy bean ground may 
account for the relatively high yields of wheat frequently obtained after pota- 
toes. High nitrate content of potato ground may be due in part to the rela- 
tively small amount of nitrogen removed by the tubers, and in part to a fallow 
condition of the ground which seems to obtain during the last weeks it is 
occupied by the potato crop. 

[Factors influencing the quality of Kansas wheat] (Kansas Sta. Bien. 
Rpt. 1923-24, pp. 23, 24, 52-58). — Analysis and milling and baking tests of 
wheat grown under different cropping systems and receiving different fer- 
tilizer treatments gave indications that in years with the very highest yields, 
wheat may have the lowest protein content and at the same time the highest 
acre yield of protein, and conversely in the years of lowest yield. Years of 
medium yields are likely to have wheat of high protein and high yields of 
protein per acre. Results in the rotations showed that, while weather con- 
ditious may predominate in influencing the protein content of wheat, the crop 
rotation is also Important. The average range in protein content from county 
to county in any one year was about as great as the range from one crop year 
to another* 

Tillage methods which Increased the yield also apparently improved the 
milling quality of wheat and the baking quality of flour, although changes in 
protein content as affected by seasonal conditions were greater than those 
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induced by soil treatments. Tillage in Jnly and August evidently produced 
larger yields and a higher percentage of protein, with consequently more 
protein per acre, than treatments given in September. 

Accr»rdlng to baking and chemical tests with samples of Kanred, Blackhull, 
and Turkey grown in different parts of Kansas, no one of the three varieties 
is generally superior to others in the State. In conditions favoring a hard 
wheat, Kanred and Turkey seemed to have made the better showing, but this 
was by no means uniform, probably due to variation In local rainfall. Black- 
hull appears to have characteristics of both soft wheat and hard wheats, and so 
far as milling quality is concerned would be suited to a region having a greater 
normal rainfall than a drier region in which Kanred and Turkey succeed best. 
Analyses of wheat varieties grown in Kansas showed local varieties to average 
the highest in protein, followed in order by Kharkof, Blackhull, and Kanred, 
but the differences were too small to be significant from the standpoint of 
protein alone, without considering yield. 

The behavior of stored samples indicated that wheat will attain a point of 
moisture equilibrium in storage, about 12 per cent during 192B. 

Factors which influence the quantity of proton in wheat, C. O. Swanson 
{Cereal Chem„ 1 (1924), No. 6, pp. 279-288). — ^The influence of olinmte, rate of 
ripening, variety. Irrigation, and soil nitrogen on the protein conleiit of wheat 
and the relation of yield to protein content are discussed, wdth a summary of 
data obtained at the Kansas Experiment Station underlying some of the re- 
sults recorded above. 

HOKTICTJLTITEE 

[Horticultural investigations at the Illinois Station] {llUnoiit ^ta. Rpt. 
1923 j pp. 22, 23). — As In the preceding year (E. S. R, 49, p. 336), this report Is 
composed of brief progress notes. The use of nitrogen, either in the form of 
sodium nitrate or as cowpea cover crops, continued to prove profitable in the 
experimental apple orchard at Neoga. At Olney, the deleterious effect of 
cowpea cover crops upon peach growth and production was completely offset 
by the application of potassium fertilizers. Properly applied lubricating oil 
emulsions were found effective for controlling the San Josfi scale. The con- 
clusion that apple blotch outbreaks are usually associated with periods of 
heavy rainfall or of long-continued high humidity was reached in laboratory 
and field studies. Apple breeding investigations have resulted in a total of 
2,446 seedlings, 16 per cent of which are deemed worthy of preservation. In 
greenhouse studies, lettuce yields were increased following steam sterilization 
.and the use of nitrogenous fertilizers. Phosphorus applied as a top-dressing 
was found of benefit to tomatoes. 

[Horticultural investigations at the Kansas Station] (JCamas Bta. Bien, 
Rpt. 192S-24, pp. 60, 61, 67, 68 ). — ^The use of commercial fertilizers in the station 
apple orchard showed no beneficial results. In fact, in two of the three tests 
control Winesap trees averaged greater growth than fertilized trees, and in 
the third test, with Jonathan, the control trees occupied an intermediate posi- 
tion. In the face of an unusually dry spring, the leguminous cover crops proved 
much more satisfactory than did cereals such as rye and wheat. In the case 
of vetch, the soil texture was better than that beneath rye or wheat Bate of 
seeding tests with vetch indicated the desirability of the use of abundant seed. 
Straw-mulched Hellcdous apple trees made a growth equal to that under any 
other system of management. Applications of barnyard manure to peach and 
cherry tfees growing on impoverished soil resulted in 'improved vegetative and 
fruit bud development. ^ 
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In a test of 12 tomato varieties, the Louisiana Red was most productive, 
followed in order by Marvel, Norduke, Bonnie Best, and White No. 9. With 
one exception, mulchinp; and staking increased the yield of marketable tomato 
fruits. 

That the pecan is comparatively hardy was indicated by the fact that trees 
on the college grounds were uninjured by a temperature of —21® F. occurring 
during the winter of 1923-24. 

[Horticultural investigations at the Montana Station], F. M. Harrington 
and H. Thornber (Montnna^ Sta. Rpt. 192S, pp. 37, 43, 44 )- — ^ progress report 
(E. S. R., 60, p. 139) upon activities during the year. 

Observations upon pure line selections from the Eariiana and Bonny Best 
tomatoes showed significant differences in yield, in certain Instances amount* 
ing to several thousand pounds per acre. In addition the high*yielding strains 
are deemed particularly valuable for upland valleys where the normal yield 
is considerably limited by the short growing season: 

Continued work with orchard cover crops at the Horticultural Substation 
at Victor bore out the conclusions of earlier years, namely, that maintained 
clean cultivation causes serious and permanent injury to orchard trees. As 
previously stated, clover proved a more satisfactory cover crop than either 
peas or alfalfa. However, the deleterious effects of alfalfa were overcome by 
applications of commercial fertilizers during the first two seasons and by use 
of abundant irrigation. 

The BeRoto, Lombard, Hanska, and Reine Claude plums, having been found 
hardy and pr<Kl active, are recommended for the Bitter Root Valley. In mulch- 
ing studies with strawberries, the mulched plants not only outyielded the un- 
mnlched but als<» produced larger and better shaped fruits. 

Mixjng emulsified mineral lubricating oils %vith deep-well waters and 
lime-sulphur solutions, W. W. Yoa’HERs and J. R. Winston {U, 8. Dept, Apr. 
Bui, 1^17 (1924) 1 pp- d). — Difficulties found in rendering oil emulsions miscible 
with hard, deep- well waters and with lime sulfur solutions of various dilu- 
tions were overcome by the authors by adding various colloidal materials, 
divided into two groui>s, (1) those which are most effective when not heated 
to 170® F., such as casein, gelatin, skim-milk powder, and glue, and (2) those 
which are most effective when heated almost to the boiling point, such as 
cornstarch, laundry starch, wheat flour, and corn meal. Such materials, 
designated as stabilizers, are best added to the emulsion just previous to imur- 
ing it into the spray tank of dilute lime sulfur or well water. When spray 
materials are held for a few days, especially in the summer season, it becomes 
necessary to add a preservative, such as carbolic acid, to prevent fermentation. 

Methods of preparation and the use of combined spray materials are dis- ’ 
cussed in detail. Properly prepared combinations of oil emulsions and lime 
sulfur solutions are deemed reasonably* safe for both citrus vegetation and 
fruit, and in competent hands are highly effective against scale insects, white 
files, and rust mites. 

Lettuce growing in grc^enhouses, J. H. Beattie ( U, 8. Dept, Apr,, Farmers* 
Bui, Jf4i8, pp, ftps, 10), — A general discussion of greenhouse lettuce pro- 

duction, in which the author presents information on the scope of the industry, 
types of houses utilised, relation of lettuce to other forcing crops, soils, fer- 
tilisers, varieties and seed, planting, culture, yields, harvesting, and storage. 
In addition, there are incorporeted chapters on diseases, by I. €, Jasper, and 
on insects, by W. H. White. 

Heport on survey of the canning tomi^o industry with suggestions for 
improveineut, F. L. Yaw {OoWfomio Bte, Cir<\ BSO (1924), PP- SO, ftps, 12). — 
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As part of an investigational program conducted to discover the cause of 
diminishing tomato yields in California, the author presents the results of 
an extended survey of the tomato-growing Industry in the San Francisco Bay 
region, outlining the present cultural practices, describing varieties commonly 
grown, and discussing diseases, whi(^, apparently, are important factors in 
reducing yields. The so-called tomato blight is believed by the author to exist 
in two distinct forms, the western blight, the causal organism of which is still 
unknown, and Ftisarium wilt, thought identical with the form causing injury 
in other tomato-growing sections. The characteristic symptoms which dis- 
tinguish western from Fusarium blight are discussed in detail, fractlcal 
recommendations for the improvement of the tomato-growing industry are 
presented. 

Station investigations on fruit-bnd formation, J. W. Wbxiinqton ((7. S, 
Defyt, Agr,, Off- Expt, Stas., Work and Expend. Agr. Bapt. Stas., 1&^, pp. 
89^3 ). — This is a brief summary of the work of the agricultural experiment 
stations upon factors concerned in fruit-bud formation, including a list of 46 
references. 

How to store and germinate fruit seed (Eeto York State Sta. But 509, 
pop. ed. (1924), pp. 4, fig. 1). — popular edition of the bulletin previously noted 
(E. S. R., 62, p. 46). 

[Winter hardiness of peaches and plnms in Kentucky] {Kentucky Sta. 
Rpt. 192S, pt. 1, pp. S1~S9). — Notes are given on the relative hardiness of differ- 
ent varieties of peaches and plums as affected by Kentucky conditions. 

[Pruning studies at the Kentucky Station] {Kentucky St a. Rpt. 1923, pt. 1, 
pp. 3$, 31). — ^Records taken on the comparative amounts of bloom and set of 
fruit on heavily and lightly pruned young apple trees showed that heavy 
pruning not only retards the commencement of fruition, but also lessens the 
proportion of blossoms to set. Of 10 heavily pruned trees that bloomed 
abundantly, not one bore a heavy crop of fruit, while of 38 lightly pruned and 
full-blooming trees, 25 produced a full crop. Records show that 67 per cent of 
the lightly pruned trees bore some fruit, as compared with 33 per cent for 
the heavily pruned trees. 

Varieties of tree fruits for Iowa planting, H. L. Lantz {Jotoa Sta. Circ. 
92 {1924), pp. 32, figs. 11). — Because of tim severe winters, which occasionally 
bring destruction to all but the hardiest fruit varieties, Iowa’s pomology is 
necessarily restricted, most of the common commercial sorts of the Eastern 
and Pacific Coast States being too tender. Climatic and soil conditions divide 
the State into two fruit-growing regions, north and south, the northern area 
being adapted only to the very hardy varieties, such as Wealthy, Oldenburg, 
and Northwestern Greening apples. This paper is devoted largely to descrip- 
tions of apple, pear, plum, and cherry varieties which have proved their adapta- 
bility to Iowa, particular stress being laid on those sorts introduced by the 
station. ' 

Twenty-five years of fertilizers in a New York apple orchard, U. P. Hia> 
BiCK and H. B. Txjkey (Vcio York State Sta, Bui. 516 (1924), PP. fig. 1 ). — 
In summing up the results of 25 years’ study of fertilizers in an experimental 
Rome Beauty orchard on the station grounds, the authors again (B. S. R., 42, 
p. 844) reach the conclusion that no form of fertiliser has had any slgniflcant 
effect on either the jdeld of fruit or the growth of the trees. No consistent 
differences were noted In the aise, color, date of maturity, flavor, texture, or 
keeping quality of the fruit from the several treatments. Trunk diameters 
I recorded in 1006, 1910, 3918, and 1923 show that the trees of the several plats 
have maintained their relative rank quite consistently throughout the entire 
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l)eriod despite jfertiUser treatments. Furthermore, the rank of the plats In 
1899, before any fertilizer had been applied, closely approximated the rank 
In 1928, after 24 years of liberal fertilization. The plats ccmtainin^ the largest 
trees have led^n total production and in x>ercentage of fruits 2.5 in. or above 
in diameter, indicating a close correlation between vegetative growth and pro- 
duction. 

As a practical deduction from the experiment, the authors conclude that in 
the average well-cultivated, well-drained, and cover-cropped western New York 
apple orchard commercial fertilizers are not essential, but in order that the 
grower may ascertain the status of his orchard a simple fertilizer test is out- 
lined. Tabulated data for the years 1919-1923 are appended. 

Do fertilizers pay in New York apple orchards? (Neto York State Sta, Bui, 
pop, ed, PP- 4)- — popular edition of the above. 

Fruit setting in the H. Hale peach, V. R. OAimNiut and S. Johnston 
{Michigan Sta, Quart, Bui., 7 (1924), 2, pp. 58-58). — Following suggestions 

of Connors <E. S. R., 48, p. 887), pollen of the J. H. Hale, Banner, Elberta, 
Kalamazoo, and South Haven peaches was applied to emasculated and protected 
J. H. Hale pistils, with resulting sets of fruit of 0, 88.6, 85.8, 85.2, and 84.9 
per cent, respectively, showing that, although J. H. Hale is completely self- 
sterile, satisfactory crops of this variety may be secured where cross-pollina- 
tion with other varieties Is insured. Of the four pollinizers used in the study, 
the South Haven is deemed most satisfactory, since its blooming period is prac- 
tically coincident with that of the J. H. Hale. Emasculated Elberta flowers 
pollinated with Elberta pollen set 88.5 per cent of fruit. Indicating that the 
sets obtained with the cross-pollinated J. H. Hale pistils were quite normal. 
The close relation of Insect visitation and favorable w’eather to successful pol- 
lination of self-sterile fruits is emphasized. 

The behavior of American grapes grafted on vigorous stocks, F. E. Glad- 
win (Neiv York State Sta. Bui. 508 (1924), pp. S--54, pls. 6, fig, 1), — ^In continu- 
ing studies previously noted (E. S. R., 28, p. 640), a statistical analysis of data 
taken on the growth and productivity of Campbell, Catawba, Concord, Dela- 
ware, Iona, and Niagara vines grafted in the winter of 1914 ui>on Clinton, 
Riparia Gloire, and Rupestris St. George roots showed that the greater yields 
of fruit and cane from grafted plants were in most cases significant, as were 
also, for the most part, increases in trunk diameters. Computations of the 
average yields for the five years 1919-1928 show an average gain for Delaware 
on Gloire roots of 0.71 tons per acre above Delaware on its own roots. Camp- 
b^l on Clinton and on Gloire gave respective average annual increases of 1.54 
and 1.59 tons, gains found statistically significant for each of the five years for 
Clinton and in four of the five years for Gloire. Niagara averaged higher 
for the five years on all three stocks than it did on its own roots. The Con- 
cord, on the other hand, yielded quite as well on its own as on alien roots. In 
the case of Iona and Catawba, grafted plants were more fruitful than own- 
rooted plants. Furthermore, the quality of the fruit from grafted vines was 
recorded as markedly superior. In the case of Delaware, Campbell, Niagara, 
and Concord, grafting did not materially affect the time of foliation nor the 
date of the ripening of the fruit 

It is believed that grafted vines, because of their greater original cost, will, 
In spite of tbelr superiority, be slow in coming into commercial use. For the 
ordinary home vineyard, however, grafted plants are deemed to be highly 
desirable. 

Improvlug grapes by grafting (Neto York State Sta. Bui, 508, pop, ed. 
{1924), PP* 4t 9), — A popular edition of the above. 
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Tree habits: Mow to know the hardwoodSt J. S. Illick {Washingtony. 
D, C.: Amer. Nature Atsoc,, 1&24 j pp. V-\-SS7, pla, $4* fiva* 56 )^ — Prepared in 
nontechnical language and profusely iUustrated with cuts of trees, bark,, 
leaves, flowers, and fruit, this book is designed to serve as a guide and 
identiflcation of the trees native or now grown in the United States. 

Shrubs of Indiana, C. C. Deam Dept, Comerv, Puh. 44 {19^4)* PP* 
figa, J4S)- — In conformity with the Trees of Indiana, by the same author (E. S. 
R., 45, p. 644), the numerous shrubs and shrublike plants native^ or now 
naturalized in the State are described, accompan ed In most cases by photo- 
graphic illustrations and notes on their distribution and useful qualities. 
The section on willows (Salicaceae) was contributed by C. R. Bali of the 
U. S. D. A. Bureau of Plant Industry. 

The national forests of Arizona {L\ ty. Dept, Agr.y Dept. Circ. S18 {19'i4)* 
pp. 19 y pi. i, figa. 8). — ^^rhe nine national forests located in Arizona, covering an 
area of more thau 12,000,000 acres and bearing an estimated stand of over 
14,600,000,000 ft. of saw timber and 11,600,000 cords of >vood, are d'seussed 
in detail in relation to their location, accessibility, lumber content, and value 
for grazing and for recreational purposes. 

Trees and shrit|>s of Mexico (PassifloraceaoScrophulariuceae) , P. O. 
Standley { V . Natl. Mua.. Vontrib.dJ. S, Natl, Herbarium^ (1924) t pt. 4* 
pp, 849-13124’ XX XIX) . — This f<mrth iiistallnient of a catalogue of Mexican 
plants (E. S. R., 40, p. 837 i deals with the fainil es Passifloraceae to 
Scrophulariaceae. 

Forestry in the Dutch East Indies, Kkmpski (Die Forativiriachaft Niedet- 
IdndiacMndiena, Berlin: Paul Parepy 1924* PP- figa. 40). — A brief report 
upon the forest resources and present forest activities, which to date have 
been almost entirely devoted to the teak (Tectona grandia), a species which 
is deemed by far the most important in this region. 

Forestry in Brunei and Labuan, G. E. S. Oubitt (8ingap<^e: Govt., 1924* 
pp. 7). — This is a brief statement pf^pared for the British Empire Forestry 
Goiiference, held in Canada in 1023. 

Annual return of statistics relatinif to forest administration in British 
India for the year 1922*423 {Brit. India Forest Admin, Htatia,, 1922-23, pp, 
[S3-f31, pi, 1). — ^The usual tabular and .statistical data relating to forest sur- 
veys, forest production, expenditures, revenues, etc. (E. S. R,, 60, p. 344). 

Reafforestation with cedar (JTuniperus procera) , Sliume Forest Reserve, 
Tanganyika Territory, E. D. Maber {Quart, Jour. Forestry, 19 {1925), No. 1, 
pp, €-12 ). — brief article dealing with some of the problems en<*ountered in 
reforesting cedar upon the Shurae Forest Reserve, where unusually slow nat- 
ural reproduction necessitates the establishment of nurseries. The extended 
dry season, lasting for several months, necessitates the locating of nurseries 
near forest streams, where they may be watered and protected from insect 
and fungus pests. The shelterwood method has been found much more suc- 
cessful for the drier sites than open ground planting. 

The French turpentining system applied to longleaf pine, K. It. McKi&i!: 
(U, 8. Dept, Agr., Dept. Circ, 327 (1924), pp. 1€, figa, 11). — A comparative study 
of French and American methods of turpentining pine trees, carried on over 
a period of six years in the Florida National Forest, showed the French 
system to be the more satisfactory for second growth longleaf pine, yielding 
not only a higher production per acre but alsq a longer continued produc- 
tion without serious Interference with the uitlinate saw timber value of the 
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trees. Because of the narrowness and smooth edges of the French face, 
healing processes were relatively rap'd. The results with older trees indi- 
cated that mature longleaf and slash pines may be most advantageously tur- 
pentined unde| the present American system, which permits profitable work- 
ing for 14 years. The higher yields per acre resulting from the French 
system were due to the fact that a greater number of trees could l»e utllissed 
and not to yield of individual faces, such being considerably less w:th the 
French system than with the American system. 

Buttemnt produces maple ** syrup, P. A. Hekbskt {Michigan 8ta, Quart 
HuL, 7 { 1924 ) f ^ 0 . 2, pp. 62 , 63 ). — Two years’ records of sap flow from butter- 
nut trees showed only 6 i)er cent less sap than from sugar maples of cor- 
responding size. Analyses made by C. D. Ball, jr., showed butternut sap to 
contain 0.26 per cent of invert sugar and 2.10 per cent of sucrose, as compared 
with 0.11 and 2.61 per cent, respectively, for sugar maple. Butternut sirup 
was found to have the same maple flavor found in sugar maple sirup. How- 
ever, the tree, because of the prevalence of the Melanconls disease, which mate- 
rially shortens its life span, can in no sense take the place of maples as a 
source of sugar. 

The quebracho forests of South America, G. A. Kerb {M^aahington: Pan 
Amer, Un'U)n, 1924 , pp. 27 , figs, IS ). — ^A general discussion . based on personal 
notes and observations taken in Argentina and Paraguay Upon the quebracho 
forests, the timber of which is highly pidzed as a source of tanning material. 
An earlier paper by the same author upon the same subject has been noted 
(E. B. B., 46, p. 442). 

The pulping qualities of flrc*killed w^ood, E. P. OAMfemoN and Wi C. T.<oi)ge 
{VunaiUi Dept. Jnt., Forvstrp Branch Bui. 76 { 1924 ), PV- 16 , figs, 3), — (Compari- 
sons mflde at the Forest Products Laboratories of Canada of the pulps pro- 
duced under identical cooking conditions from sound and fire-killed spruce 
and balsam fir woods indicated in a general way that a very fair product can 
be made from fire-killed wood, provided such is utilized before deterioration 
due to weathering and decay has progressed to any appreciable extent. 

DISEASES OF PLAETS 

lliseases of plants {Kansas Sta. BiCfi. llpt. 1923 - 24 ^ PP- 69 - 75 ). — Ue8uit.s are 
given of experiments on the control, through breeding, seed treatment, etc., 
of leaf rust, stinking smut, and foot rot of wheat, and smuts of barley, oats, 
sorghum, and corn. Varying degrees of resistance were noted in the breeding 
experiments, and a large number of strains of cereals are under observation 
to determine their resistance or immunity from disease. For the control of 
the various smuts copper carbonate and some of the newer commercial prepara- 
tions applied as dusts gave good results. Of ttie soaking methods tested none 
gave better results than the formaldehyde treatment. 

Studies of the fungus organisms found in Kansas corn in 1923 showed that 
practically all Kansas seed corn carried Fusariam tnonUiforme, and that this 
was not confined to good or bad ears. No evidence appeared to indicate that 
this fungus is an important factor in reducing the yield of corn. OibbereUa 
stmhinetii was found to be a negligible factor in Kansas seed corn, and it 
did not enter into the root, stalk* or ear-rot problem in the State. Diplodia 
zeae varied in prevalence, but was more common in corn in Kansas in 1923 
than ever before reported, and it is considered an important factor in injuring 
^ the germination qualities in seed com. 

Fruit and vegetable disease investigations have been continued, and the 
hot formaldehyde method of treating seed potatoes for the control of Rhizoc- 
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tenia was found the most efficient means of several tested. Solutions of cor- 
rosiye sublimate were found to weaken rapidly when repeatedly used, especially 
when the tubers had been cut before treatment, while the formaldehyde solu- 
tion retained its strength indefinitely. 

The results of five years* experiments in spraying potatoes with Bordeaux 
mixture are said to have shown no increased crop production in the absence 
of early blight or tipbum. 

Continued work on tomato wilt along lines of resistant varieties, studies 
of the organism in the laboratory, and studies of the cause of wilting are briefly 
reported upon. Evidence was obtained indicating that there are prpbably two 
physiological strains of F. lycoperaioi and that the actual wilting is probably 
due to an enzyme secreted by the organism. 

Tests of the resistance of certain varieties of cabbage to yellows have been 
carried on for three years, and while the plants were resistant if grown in 
seed beds and transferred to the fields, the varieties sometimes proved sus- 
ceptible if the seed were sown directly in the field. Studies carried over a 
considerable period have not shown that the organism causing yellows was 
distributed to any extent in the seed. 

Experiments on the control of stem rot and black rot of the sweet potato 
have shown that by proper selection yields may be increased at least 100 per 
cent. # 

[Plant disease investigations] (Ke0uokv Sta, Rpt. pf. i, pp, SOSS ). — 
In continuation of investigations on tobacco diseases (B. S. B., 49, p. 644), a 
brief report is given of further testing, of resistant strains of Burley tobacco 
to tobacco root rot. In connection with these investigations another important 
root disease of tobacco was observed where both the strain resistant to TMe- 
lavia baaicola and local varieties produced a poor, uneven stand. When ex- 
amined, the roots affected with this disease were found to be turning brown 
or occasionally reddish. Evidence was secured showing that possibly some 
local varieties are more resistant to this disease than others. 

A brief account is given of bacterial leaf spot of tobacco, and attention is 
called to infection in the seed bed (E. S. R., 61, p. 353) . 

In connection with an investigation of mosaic disease of tobacco, it was 
demonstrated that the disease could overwinter in the bull nettle {Solamm 
oaroUnense) and in the ground cherry (Physalis «p,). An attempt was made 
to determine the extent to which the disease could be controlled by the elimi- 
nation of these weeds from the plant bed. The weeds were found to develop 
taproots which sometimes extend to a depth of 28 in., and the only satisfac- 
tory method of eradication was by digging them out to the full length of the 
roots. 

Studies of dover diseases are in progress at the station and on other soil 
types, particular attention being given to the root systems. During the spring 
of 1923 a plaf of ground was steam sterilized and seeded to clover. A good 
stand was secured on both the sterilized and check plats, but the growth on 
the steamed plat was much more rapid than on the other. An examination of 
the root systems throughout the summer showed that those growing on the 
steamed soils were healthy and normal to a depth of 5 in., while those In the 
unsteamed soil showed rotted laterals and disease lesions. Date fall examina- 
tions 1 ^ 0 , wed the upper portions of the roots growing in the steamed plat to be 
immeimat diseased, but they were furnished with an abundance of small 
lateral roots, while all of the original smaller laterals on the plants grown in 
the unsteamed soils were dead. 

Some studies on com root rot are briefly reported, microscopic examin^tloits 
having been made of tlto seeds, and it was ascertained that the fungus hypbae 
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are generally found as a loose network between the seed coat layers. No 
hyphae were found farther in the grain than the outer surface of the aleurone 
layer, and the area under the cap at the tip of the seed was not found to be 
infected. Field tests In previous years have shown that selection for so-called 
disease-free ears did not result in increasing yields over the badly diseased 
ones. In 1922 selections for rough and smooth ears resulted in slightly over 
39 per cent more corn from the smooth ears than from the rough, while In 1923 
the 60 smoothest ears yielded slightly over 13 per cent more than the 50 
roughest ears selected from a lot of 700 good seed ears. Other studies are said 
to show that there is no evidence to indicate that any ears are free from in- 
fection. 

Department of botany and bacteriology, D. B. Swingus {Montana 8ta. HpU 
1923, pp. 2o, 26, fig. 1). — In order to test the effect of prolonged applications of 
arsenic on plant growth, various nrsenicals were applied in the spring of the 
year to plats of ground, and the effect on crop production was noted. After 
seven years of such procedure beans and cucumbers made little growth, while 
wheat and timothy grew fairly well. No further applications of arsenic were 
made for six years, and at the end of that time it was found that very little 
of the arsenic had been removed by rains or irrigation. The author states 
that It has been found very difftcult to get this land again Into condition for 
cropping. 

Suggestions are given for the control a£ blackleg of potatoes, a disease which 
is said to have been introduced into Montana about 1912. Investigations of the 
author have shown that seed potatoes after cutting may be treated for 6 
minutes in a solution of formaldehyde, 0.5 pint to 15 gal. of water, or of 
coiTosive sublimate, 2 oz. to 15 gal. of water, without injury to the tubers. 
Either of the treatments proved satisfactory in controlling the disease. 

A brief report Is given of barberry eradication work carried on in Montana 
in cooperation with the U. S. Department of Agricuiture. It is claimed that 
most of the barberry bushes have been destroyed, and in 1922 there was little 
wheat rust iu Montana, although weather conditions were suitable for an epi- 
demic. In 1923 there was considerable rust in the central and eastern parts of 
the State, which is believed to have been associated with the rusted barberries 
that had been overlooked. 

Germination of teliospores of rusts at Columbia, Missouri, W. E. Manb- 
VAi. {Phytopathology, 12 {1922), No, 10, pp, 4^^1-488) . — ^As a result of a study of 
the germination of teliospores of 10 species of rusts, the author found that 
the teUospores of certain rusts having a more or less dednite rest period may 
germinate to some extent in December or earlier. Germination Is said to be 
especially favored by prolonged floating on water and by alternate wetting 
and drying. As the season advanced a marked increase was observed in the 
percentage of spores germinating and a decrease in the time necessary for 
germinatlou to begin, as well as for complete germination. 

Stuinlnip germlnalijag spores, W. H. Davis {Phytopathology, 12 {1922)^ No. 
10, pp, 402^484 ), — ^Detailed directions are given for the germination, staining, 
and permanent mounting of spores of various fungi. 

Beed«bonie parasites — a general consideration of the problem, O. R. 
Obton {Soimee, S9 (1924), No. 1SS8, pp, 539-546 ), — ^This Is an address d^ivered 
before the Canadian Branch of the American Ph 3 rtopathologlcal Society on 
December 20i 1923, in which the author reviewed the nature add importance 
of seed«bQm6 parasites, th^ dissemination, means that have been adi^ted 
tot their ^ntrpl, and the need fmr further research on diseases of this dmr- 
and Oft co<u:mhtion and coordination of effort to prevent their farther 
Spread. 
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An ascigerous stage and sjrnonymx for Fnsartnm monlliformey G. O. 
WiNELAND (Jour. AffT. Roscarch [U. N.], B8 (J9i^4)f 9 pp. 909-922, pU. 2, 

figs. 6). — ^Prom a study of cultures of strains of F. monJliforme the author 
reports an ascigerous stage of the fungus, which is technically described under 
the name Oihherella moniliformis n. comb. The synonymy of the fungus is 
discussed at length. 

Morphological differences between NectHa galligena and N« cocelnea« 
S. M. Zeixek (A6«. in Phytopathology, 12 (1922), No. 9, p. 442). — ^Morphological 
differences in the above species of Nectria as they occur in Oregon are de- 
scribed. 

Notes on Synchytrium, J. McMxjrphy (Ahs. in Phytopathology, 12 (1922), 
No. 9, p. 442). — The author reports 8. papiUatum on Erodium moschatum, and 
a second species of Synchytrium on three species of Hosackia. 

Septoria diseases of cereals and certain grasses, O. P. Webeb (Phyto- 
pathology, 12 (1922), Nos. 10, pp. 44t^-4'^0, pis. 2, figs. 5; 12, pp. 537-58$, pis. 4f 
figs. 16; 13 (1923), No. 1, pp. 1-23, figs. 9). — Descriptions are given of speckled 
blotch of oats caused by Leptosphaeria avenaria n. sp. ; glume blotch of wheat 
due to 8, nodorum ; speckled leaf blotch of wheat, 8. tritici ; leaf blotch of 
rye, 8. secalis ; leaf blotch of barley, 8. passerinii ; leaf blotch of quack grass, 
8. agropyri; leaf blotch of brome grass, 8. hromi; and leaf spot of Kentucky 
blue grass due to a species of S^torla closely resembling 8. graminis. 

Bacterial blight of rye, C. S. Reddy, J. Godkin, and A. G. Johnson (Jour. 
Ayr. Research [IJ. 8.], 28 (1924), N^o. 10, pp. 1039, IO40, pi. 1).—A report is 
given of a study of the bacterial disease of rye observed near Bloomington, 
111., in ld21, an4 investigated in 1921 and 1922 in comparison with a^bacterial 
disease of barley due to Bacterium translucenn (B. S. R., 38, p. 548) and 
black chaff of wheat caused by B. translucenn tmdulosum (B. S. R., 41, p. 246). 
On the basis of the authors* studies it is considered that the neiv rye organ- 
ism differs from the above organisms only in degree of pathogenicity. The 
cause of the disease on rye is described as R. translucenn secalis n. var. 

Seed treatment to prevent smuts of wheat, R. O. Thomas (Ohio 8ta. Mo. 
Bui., 9 (1924), pp. 117, 118). — Popular directions are given for seed 

treatment for the prevention of smut, the hot water treatment being recom- 
mended for the control of loose smut and formaldehyde or copper carbonate 
for stinking smut. 

Yeast*«pc»t of Iiima beans, S. A. Winqard (Phytopathology, 12 (1922), No. 
11, pp. 525-532, figs. 4)* — A yeast spot of Lima beans and cowpeas caused by 
Nematospora phaseoli n. sp. is described. The disease appears to be restricted 
to the seed, on which it forms dark brown sunken areas. Specimens of the 
disease have been collected in seven counties in eastern and central Tirginla. 

The bacterial pathogen of com stalk rot, H. R. Rosen (Phytopathology, 12 
(1922), No. 10, pp. 497, 499). —-In a previous publication (B. S. R., 47, p. 248) 
the author gave aii account of bacterial root and stalk rot of corn that had 
appeared in Arkansas, without identifying the organtsm. Subsequent investi- 
gations have shown that the disease ta much more widely spread, and a pre- 
liminary description is given of the pathogm, which is named Pseudomonas 
diseolvens n. sp. 

Non-inheritance of terminal bud abortion in Pima cotton, T. H. KxABNinr 
(Jour. Agr. ^fmeareh W. 8.1^, 28 (1924), No. 10, pp. 1041, 1042, pt /).— The 
author reportls a frequent occutfrence of abortion of the tcffihihal bud in plants 
of Pima-Bgyptian cotton, 4 per cent of a lot of plants mider observation in 
1§18 b^g so affected. On growing normal and aborted individuals, a ^shidy 
at the progeny indicated that abortion of the tenniind bud in this case ‘is not 
an inherited character. 



1925] 


mSBASBS OF PLANTS 


449 


The bacterial spot of pepper, B. B. HtoaiNS {Phytopathology ^ 12 {1922), 
yo. Ilf pp, S01-^16f pU. 2, fig9» 5). — A detailed description is given of a bacterial 
spot of peppers, the occurrence of which in Georgia has been previously 
reported (B. S. B., 49, p. 346). Thd disease is said to be caused by a species 
of Bacterium very similar to B, vesicatorium and B, exitiosum, but it differs 
from these forms in some important physiological reactions. Seed treatment 
with a 1 : 1,000 solution of Corrosive sublimate proved effective in controlling 
the disease. 

The effect of presprinkling with water upon the efflcdency of certain 
potato seed treatments for the control of Rhizoctonia, J. M. Baedeb and 
€. W. Hunoebfoiu) (Ahs. in Phytopathology, 12 {1922), No, 9, pp, 44^, 44S ). — 
The authors claim that laboratory tests have shown that the efficiency of both 
the corrosive sublimate and hot formaldehyde treatments for seed potatoes is 
greatly increased by first sprinkling the potatoes with water and covering them 
for 24 or 48 hour.s. 

Snails as predisposing agents of sugar cane ** root disease ** in lionisi- 
ana, R. D. Rands (Jour, Affi\ Research [t-. *S\], 28 (1924), No. 9, pp. 969^ 970 ). — 
F^om a study of a large number of incipient cases of root injury, the author 
reports that a small snail (Zonitoides arboreun) may be primarily responsible 
for the trouble. Root pitting by the above snail w’as observed both by direct 
field observatioiLs and by feeding tests with isolated snails in the laboratory. 
Severe root injury and the .same species of snail were also found in the peaty 
soils of southern Florida, while in the light sandy soils of northern Florida 
and Georgia but slight injury was observed. 

The author believes that severe root injury by snails is apparently a major 
predisposing and contributing factor to the final complex condition known as 
root disease. 

[Soil sterilization for vegetables] (Kansas Bta. Bien. Rpt. 1923-24f P> 67 ). — 
An investigation Is briefly reported uinm, in which nematodes attacking cucur- 
bits and solaiiaceou.s plants in greenhouses were apparently successfully con- 
trolled by soil sterilization. Cucumbers were protected against anthracnose 
by spraying with Bordeaux mixture. 

A new host for the fire blight organism, Bacillus ainylovorus, 1.. M. 
Sno^’ {Phytopathology, 12 (1922), No. 11, pp. 5 17-524 ) • — In addition to the 
previously known host plants of the fire blight organism (B. amylovorus) , the 
author reports its occurrence on an ornamental shrub {Prunus triloba pl^na). 
The morphology and culture reactions of the organisms on this host are 
described. 

[Control of fire blight on apples] (Kansas iSta. Bien. Rpt. 192S-24, PP- 
82-66 ). — An account is given of an experiment for the control of tire blight, in 
which the infected twigs and spurs were cut out, the wounds being disinfected. 
This procedure was continued at frequent intervals until In August. A study 
was made of the orchard on August 10, which showed that the number of twig 
and st^ lesions had been very materially reduced. It is claimed that hold- 
over cankers on all pear and apple trels in the entire neighborhood must be 
eradicated in order to secure immunity from blight, and it is believed that 
insect control, especially that of the aiffiis, would greatly lessen the spread 
of the bacteria. 

Bitter {fit in apples: The erushf^ cell theory, D. A. Hkbbebt {Phyto- 
pathology, 12 (1922), No. 10 f pp. 469-4^1 )^ — ^The author is not in agreement with 
McAJpine regarding the cause of bitter pit in apples (E. 8. B., 38, p. 352), and 
he maintains that the bunttlng c^i theory does not satisfactorily explain the 
ultimate cause of bitter pit. He claims that the affected cells have been 
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killed by being crushed by nelghboriiig cells having higher osmotic pressure due 
to their higher proportion of sugar. The presence of 6tai*ch In quantity In the 
pit cells, the intact skin over the pitted areas, the first external symptoms 
being a sinking of the skin, and the fact that a vascular bundle may run 
through a pit area and supply healthy tissue beyond are said to support his 
view. 

KxpulBion of aecidiospores by the Mayapple rust, Puccinia podophylUt 
B, O. Dodge {Jour. Agr. Research {U. N.], 28 (1924), No. 9, pp. 928-^926, pi. i, 
flg. 1). — As a result of a study of the aecidiospores of the common rust of May 
apples, the author claims that the germ pores of the aecidiospores of this rust 
are developed as the result of localized thickenings of the wall in such a 
way that little plugs are formed, and that these become separated from the rest 
of the wall. The plugs, deeply Indenting the elastic walls, serve as fulcrums 
against which the walls react as the spore is set free, so that it Is dischargeil 
with considerable violence. 

No indication was found of an increased development of stomata on the 
leaves of Podophyllum Infected with Puccinia podophylli. 

Orchard injury from waterlogged soils, E. Btraks {Montan4i Bta. RpU 
192$, p. 27, fig. 1). — ^As a result of a study of certain orchard lands in the Bitter 
Root Valley, . considerable damage was found, due to a temporary water-logged 
condition of the soil. Cutting off the excessive water supply to the trees very 
much improved their condition during 1923. Some of the trees in the orchard 
appeared to be suffering from a lack of available iron salts, and an injection 
of ferrous sulfate into the trunks is said to have brought abopt a nonnal 
development of the leaves. 

[Orchard disease investigations in Kansas] {Kansas 8fa. Bien. Rpt. 
1923-24, pp. 58, 59 ). — A report is given of spraying experiments for the control 
of apple scab on Winesap trees, comparison being made of dry lime .sulfur 
and liquid lime sulfur. On account of the failure of the apple crop no study 
was made of apple scab control on the fruits, but the leaves of the sprayed 
plats were practically free from scab, while the check plats had an average 
of nearly 30 lesions i)er leaf. No significant difference was observed due to 
the different fungicides. 

An attempt was made to control apple rust by spraying with lime sulfur, 
but without satisfactory results. During the winter of 1923-24 all the red 
cedar trees on the horticulture farm were inspected for the overwintering 
cedar apples, which were removed. After the spring rains started in April the 
cedar trees were again inspected, and such treatment, although rather ex- 
pensive, materially reduced the amount of apple rust infection. 

A dormant spray of commercial lime sulfur 1 :15, applied to the station peach 
orchard the last week in March, gave perfect control of peach leaf curl. Ap- 
plications of Bordeaux mixture, 3-4-450, sprayed on trees at 2-week intervals 
after the fall of the petals, gave excellent control of cherry leaf spot in the 
station orchard. ^ 

The fungus causing the common brown rot of fmtts in Amertca, J. W. 
Bobests and J. C. Duwbgan {Jour. Agr. Research IV. N.], 28 {1924)f No. 9, pp. 
955-260, pis. 2). — On account of the confusion of names assigned to the fungus 
which otuses the brown rpt of stone trxdU in America, the authors have made 
a study of the literature and have made culturds of type material, which lead 
tl|em to bi^eye that it is more logical and practicable to consider the* American 
fPimi and the Watop&m t&m as a species having the name RciqfollMo 

0kmm. Of the varidim names that have been suggested for this fungus, the 
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authors claim that S. frucHgena can not be applied to the American species as 
that name belongs to an European species quite distinct from the American 
one. The adoption of the name S. fructicola, which has priority in publica- 
tion, is not considered advisable under present conditions. 

Peach disoaseSf H. C. Young and L. R. Hestjcr (Ohio Sta. Mo. But, 9 (1924), 
No, 7-8, pp. 13t-*J36). — A popular account Is given of some of the more common 
'diseases occurring on the peach ip Ohio, with suggestions for their control. 

XJninucleated aecidiospores in Caeoma nitens and associated phenomena, 
B. O. Dodge (Jour, Agr. Research {U. 28 (1924), ^o, 10, pp, 1045-1058, 

pl 9 , 5), — In continuation of his studies of the orange rust of blackberry (B. S. 
R., 50, pp. 353, 354) the author gives the results of germination tests of a con- 
siderable series of sxK>res from infected leaves from which be concludes that 
spermogonia are always found in large numbers on leaves of Rubus infected 
with the long-cycle orange rust Opmnoconia interatitiolis. If no spermogonia 
are present on a leaf showing aecidia of orange rust the spores will be found 
to be- unlnucleated, and on germination they will form 2-celled promycelia. 
In strains of the short-cycle rust whose spores develop 4-celled promycelia, 
spermogonia always precede or accompany the formation of aecidia. 

Certain strains of the short-cycle orange rust on Rubus are said to not 
develop spermogonia except, perhaps, as they are aborted or vestigial. The 
aecidiospores in such strains are for the most part uninucleated. So far as 
yet observed spermogonia* are always matured by the long-cycle rust, and cell 
fusions occur. Strains of the rust which commonly form 4-ceUed promycelia 
when the aecidiospores are germinated always develop spermogonia. In this 
form the binucleated aecidiospores arise as the result of cell fusions. 

Fig smut studies, K. H. Smith and E. H. PHtL^iPs (Abs. in Phytopathology, 
12 (1922), No, 9, p. 44^), — A report is given of an investigation of fig smut in 
California, the study being confined to the infection of white varieties of fig 
fruit by Aspergillus niger. 

Preliminary results with the borax treatment of citrus fruits for the 
prevention t)f blue mold rot, H. R. Fulton and J. J. Bowman (Jour, Agr, 
Research [U. 8.], 28 (1924), No. .9, pp, 961-968, figs, 5).-— The authors report 
that preliminary tests have shown that commercial borax solution in a strength 
of 5 or 10 per cent applied to the surface of oranges or lemons and allowed to 
dry greatly reduced blue-mold rot under conditions that are unusually favor- 
able for rot development. Oranges and grapefruit handled in a commercial 
way, when treated with the borax solution, showed a marked reduction of both 
Phomopsis and Dlplodia types of stem-end rot, as well as of the blue-mold rot. 
The borax treatment is considered promising, in connection with careful han- 
dling of fruit, in reducing losses from blue-mold rot. 

White pine blister rust in the Pacific Northwest, J. S. Boyce (A6«. ki 
Phytopathology, 12 (1922), No, 9, p, 448)* — White pine blister rust (Cronartitim 
ribioola) was first reported in the Pacific Northwest in the fall of 1921. In 
British Oolmnbta the English black curr|int was found infected, and a few dis- 
eased trees of the eastern white pine and the Himalayan pine were observed. 
In Washington black currants were found infected in several localities, and 
two eastern white pines, killed by the parasite, were collected in the nursery 
at Mount Vernon. 

In the spring of 1022 infection of the western white pine (Pinus monticola) 
in western British Columbia was found to be quite general. The author states 
that Ibere is as yet no Indication of the disease in the commercial white pine 
region of Idaho or western British Columbia, or in the sugar pine stands of 
southern Oregon and British Columbia. 
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Note Goncentlng the decay of western yellow pine slash caused hy Polyp* 
orus volvatus, H. Schmitz {PhittopathoUHW, A'o. 10, pp, 

fig, 1 ), — The author reports the general occurrence of P, volratm on western 
yellow pine slash, and ventures the opinion that this fungus may be of greater 
importance than is generally supposed. 

A fungus destructive to asphalt shingles, F. L. 8 te>'icns [Phytopathology, 
12 {1922), No, 10, pp, 497, 498, fig. 1 ). — The destruction of asphalt shingles by 
a fungus mycelium, the character of whicli resembles that of Meruliua 
lachrymana, is reported. 

ECONOMIC ZOOLOGY— ENTOMOLOGY 

Directory of olticials and organizations concerned with the protection 
of birds and game, 1924, conipilcMl by G. A. Dawyer and T. Denmead (f/. S. 
Dept, Ayr., Dept, Circ, 328 {1924), pp* 16 ), — This is the twenty-fifth annual 
directory (E. S. R., 50, p. 355). 

Individual and age variation in Microtus montanus yosemite, A. B. 
Howell {Jour, Ayr, Research iV. S.]; 28 {1924), No. 10, pp. 977-1010, pi. 1, 
figs. 25 ). — This is a report of a detailed study made in Mono County, Calif., 
during July, 1922, of the individual and age variation occurring In the com- 
mon meadow mouse M. montcmus yosemite Grll. 

Injurious insects and other pests [and bees] {Kansas i^ta. Bien. Rpt. 
1923-24, PP* 76-87, 119, .-—Investigations have shown that at temperatures 
slightly below their optimum, or from 55 to 65^ F., the pea aphid lives longer, 
reproduces more rapidly, and produces more young on alfalfa than on peas, 
>vhile at temperatures slightly above the optimum (80 to 90®) the aphid Ls 
more successful on garden peas than on alfalfa. At Manhattan the pea aphid 
most commonly overwinters on alfalfa as wingless agamic females, which 
reproduce in the spring even at low temperatures, reaching damaging numbers 
before their predators become active and being injurious to alfalfa from 
March to May. Their dissemination takes place during May anc^ June, and 
during July and August they may be entirely absent from alfalfa, though 
they do occur on peas during that time. They return to alfalfa in September, 
their behavior being greatly influenced or controlled by weather conditions. 

The clover si tones {Bitones Umllus), clover-leaf weevil, alfalfa plusia 
{Plusia simplex), and alfalfa caterpillar were reared under controlled condi- 
tions for one generation. A study was made of the wilt disease, which, at 
Manhattan, plays an important part in tbe control of the alfalfa caterpillar. 
Observations of the life history of the Hessian fly were continued (E. S. R., 
49, p. 453 ; 50, p. 54). Studies were also made of the com earworm (E. S. R., 
51, p. 361) and other insects injurious to com. Cooperative experiments were 
conducted on truck farms in the control of melon insects. Work was done 
on insects attacking the sorghums, insects attacking roots of staple crops, 
insects injurious to alfalfa (E. S. R., 51, p. 362), and shade tree insects. 
Control work with' rodents was also conducted. 

In bee investigations, an article upon which by Merrill is noted on page 459, 
it was found that the peak of brood rearing in Kansas usually comes about 
the first week in May, and that there may be a second peak of brood rearing 
in those colonies which are plentifully supidled with food, if similar weather 
conditions again occur before the honey flow begins. There was found to be 
an inverse correlation between the rate of brood rearing and the nectar flow* 

[Economic Insects in Kehtnclty] {Kentucky Bta, gpt 1928, pt, i, pp. 35, 
36 , 37).— The cotton worm appeared late In the season and did a great deal of 
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injury to cotton grown In Cbiistian and several othc^r counties in southwest- 
ern KentudLy. In the fall the moth appeared about ripening fruit In immense 
numbers and was charged with destroying grapes, peaches, apples, and the 
everbearing strawberries, although t^ts indicate that it is unable to break the 
sound skin of these fruits. It was found in some preliminary tests that the 
harlequin bug, which was the source of injury to crucifers, can be destroyed 
by 2 per cent nicotine dust, freshly prepared. The apple bud-worm {Haplm 
lecontei)t a circular relating to which has been previously noted (E. S. 

46, p. 167), was found to hibernate among rubbish on the ground, and 
a^anglefoot will protect trees from it completely. 

[Report of the the Montana Station] entomology department, R. A, 
Ooonfiy {Montana 8ta. Rpt 1923, pp, 29S1). — The increase and wide distribu- 
tion of the pale western cutworm {Poromgrotis orthogonia Morr.) over the 
State during the drought period of 1917-1919 is offered as a striking illustra- 
tion of the effect of weather on multiplication of insects. This insect, which 
jireviously had not been considered a serious pest, destroyed many thousands 
of acres of crops. With the return of the moister seasons it practically dis- 
iiplKi*ared from the State, except for a small area in the northern part of 
Liberty County. Re<!ent outbreaks in Colorado and New Mexico are said to 
have strengthened the theory of its climatic limitations, and to confirm its 
distribution as mapped by the author. These continued observations are said 
to give a basis for predicting possible future outbreaks. The rainfall during 
May, June, and July of the year preceding tlie outbreak seems to be the 
determining factor. If the rainfall is less than 4 in. for these months the 
insect will very likely be found in increased numbers the next year, while if 
the rainfall is more than 5 in. a decrease will be found the following year. 

It is pointed out that certain heavy-body miscible oils, applied before the 
fruit buds are open in the spring, control the fruit-tree leaf-roller by destroy- 
ing the eggs. In 1921 parasites reduced the infestation of leaf-rollers by about 
10 per cent, and in 1922 by 27 per cent, while in 1923*^68.8 per cent of the 
pupae were parasitized. In 1922 other natural agencies destroyed 39 per cent 
and in 1923 20 per cent. The increasing effectiveness of natural enemies, 
which reached a total of 90 per cent in 1923, indicates that in the near future 
the i)est will cease to be abundant and injurious in the Bitter Boot Valley. 

It is pointed out that in western Montana kerosene emulsion is of no value 
ill controlling the oyster-shell scale, but that lime sulfur solution or miscible 
oils applied just before the leaf buds open will generally control It. Lime 
sulfur solution Is said to be the most effective remedy for the control of apple 
scab, as w'ell as for the oyster-shell scale. 

Economic entomology in Porto Rico [trans. title], G. N. Wolcott, trans. 
by F. SeIn, jb. {Porto Rico Dept, Agr. and Labor Stcu, Bui, 32 {1924), Spanish 
ed,, pp, 176, figs, 168), — ^Thls is a general account of insects of economic 
importance in Porto lUco arranged according to the crops, etc., attacked. 

[Notes on economic insects] {Jour, Boon, Ent,, 17 {1924), No, 5, pp, 6dJ- 
606). — The larva of Recurvaria nanella Hfibn. is recorded by T. L. Guyton and 

A. B. Champlain as having caused considerable damage to the young leaves of 
peach, quince, sweet cherry, and plum at Harrisburg, Pa. In some instances 
as high as 60 per cent of the terminals were infested. 

Larvae of the painted lady butterfly {Pgrameis oardui L.) are reported by C. 

B. Outright, of the Ohio Experiment Station, to have caused the destruction of 
Canada thistles In northcentral and northwestern Ohio, in some sections their 
abundaiu^ being so great that an uninfested plant could not be found. The 
leaves, blosBoms, and upper part of the stem were usually entirely destroyed. 
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The adults of Strategua antaeua are reported by S. Marcovltch, of tiie Ten- 
nessee Experiment Station, to have been found the last week In June burrowing 
underground and girdling 1- and 2-year-old peach trees in the vicinity of Harri- 
man, Tenn. The first record of the occurrence of the cornroot worm in Con- 
necticut, where it was observed in August, 1923, is made by W, B. Britton. 

A BiUropean leaf miner of birch, Fenuaa pumUa (King), Is reported by Britton 
as having appeared In several localities in Connecticut in 1923, this being the 
first recofd of its occurrence in the United States. Its quite general occurrence 
in eastern New York State was also observed by B. P. Felt. 

A spittle insect, Leppronia quadrangularia^ is reported by W. J. Baerg, of the 
Arkansas Experiment Station, to have caused noticeable Injury to com in 
Carroll County, Ark. Successful use of calcium cyanide in the destruction of 
Veapa infemaUa, which Infested a house at Fort Collins, Colo., is reported by 
G. S, Langford. A species of the genus Prospaltella was observed by S. B, 
Flanders during June and July, 1924, parasitizing about 3 per cent of the eggs 
of the codling moth on English walnuts in Ventura County, Calif. 

A wlreworm of the genus Melanotus is reported by W. B. Anderson and T. B. 
Holloway as having destroyed sugar cane on a plantation near Morgan City, 
La. About 250 acres of stubble cane was found to have been completely de- 
stroyed, together with about 60 acres of plant cane. 

The removal of several first-stage larvae of Wohlfartia vigU Wlk. from the 
conjunctiva of a man in Cattaraugus County, N. Y., is reported by Felt. 

The Argentine ant is reported by M. R. Smith to have been apparently suc- 
cessfully eradicated from one and one-half blocks at Fayette, Miss., during the 
summers of 1922 and 1923. It is thought to be the first successful eradication 
of this pest in the United States. ♦ 

Notes on the winter mortality of three coccids, Paeudaonidia duplex (Ckll.), 
Chryatmiphalua aonidum (L.), and C. dictyoapermi Morg.), at New Orleans, are 
presented by T. F, Catchings and W. D. Whitcomb. 

The control of insects in cereal food products, R. W. Doane {Jour, Boon, 
Ent.t 17 {1924), No. J, pp. 549-553). — In an attempt to find the source of infesta- 
tion of prepared breakfast cereals, corn meal, etc., studies were made of the 
packages in which the cereals are packed and of the sterilizers at some of the 
mills, and it was found that frequently the sterilization process is not sufficient 
to destroy all of the insects. At other times the cereal was found to be sub- 
jected to a reinfestation after It had been sterilized. A table showing vartous 
temperatures at which insects will be killed is given, as well as a description of 
a sterilizing apparatus devised by the author with which electric beat is used 
to sterilize the cereal with an exposure of approximately two seconds. 


A taxonomic and ecological study ot the species of the subfamily Oeffl- 
uodinae (Orthoptera-Acrldidac) found in Utah, with a summary of world 
distribution and a list of Orthoptera recorded for the State, W. W. Hbwdicb- 
son (Utah Bta. Bui. 191 (19W, PP- ISO, m- i8).— A synopsis of grassh^^rs 

a list of the literature cited in the tract or used m * f 

(pp.’l84-18»), and a glossary of trarms used ^ «, 

HftA W D HUNTEB {JOUV. Boon, But,, 17 
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portion to the number of insects thut have been found in the field. The very 
young squares are blasted, the number of fruiting branches is reduced, and 
the main st^ of the plant grows excessively tall. During 1923 the loss from 
this cause in south Texas was much greater than from the boll weevil, no crop 
whatever having been produced in hundreds of fields. In 19^ the injury was 
much less, but stlU very considerable in Calhoun and neighboring counties on 
the coast of Texas. In one field examined in July, 1924, only 765 bolls were 
found on 1,000 plants. What appears to be the same form of injury was re- 
ported in July, 1924, in Georgia and South Carolina. 

The citrophilus mealybug, Pseudococcus gahani Green, as a major pest 
of citrus in southern California, H. M. ARMiraQB {Jour, Boon. Ent,, 17 {1924), 
No, 5, pp. 654-^61), — ^Thls Is a review of the citrophilus mealybug situation In 
California. The ladybird beetle CryptoVaemm montrougfieri Muls., an intro- 
duced predator, is particularly effective, and is being liberated monthly by 
eight county and association inseetaries to the extent of half a million beetles. 

Comparative efficiency of dust and spray mixtures in controlling the 
currant aphis, P. J. Pabrott and S. W. Harman (New York State Sta, Bui, 517 
{1924) t pp. i-^l, pla, 4t 1). — ^This Is a report of exx>eriments conducted with 

a view to determining the comparative efficiency of a number of preparations, 
in liquid and dust form containing nicotine as the principal insecticidal 
agent, for combating the current aphid, a common pest of currants in New 
York State. In these experiments, the details of which are presented largely 
in tabular form, nicotine sulfate (40 per cent nicotine) was used in a spray 
mixture at the rate of 1 pint to 100 gal. of water, to which 5 lbs. of dissolved 
soap were added. It was employed in several dust mixtures to give a nicotine 
content of approximately 0.5, 1, and 2 per cent, respectively, sulfur lead arsen- 
ate serving as the carrier. Tobacco dusts containing 1 and 3.5 per cent, re- 
spectively, of nicotine were aLso tested, the 1 per cent strength being applied 
undiluted as well as in combination with lime hydrate. 

The aphid displayed marked susceptibility to thorough applications of the 
different preparations. While certain preparations manifested a more rapid 
rate of toxicity or were somewhat more effective than others, the difference in 
insecticidal efficiency was not marked, leading to the conclusion that, so far as 
the currant aphid is concerned, thorough and timely applications of the dif- 
ferent materials tested had afforded noticeable protection. Whereas the aver- 
age infestation of untreated patches was 27.16 per cent in 1922 and 26.30 in 
1923, the treated plats showed an .average infestation of from 0.06 as the 
minimum to 4.4 per cent as the maximiim. It required two or three applica- 
tions of either spray or dust mixtures to insure almost complete freedom of 
foliage injury during severe outbreaks of the aphid. 

The first treatment was made when the terminal leaves that first appeared 
after the breaking of the buds had a diameter of about 0.5 to 1 in. in order to 
destroy the newly hatched nymphs of the first generation. The destruction of 
these insects lurotected the blossom and fruit clusters, preventing the curling 
and other distortions of the leaves as well as reddish discoloration of the 
foliage. The control of the aphids of the first brood simplified the work of the 
later treatments, since the Insects were forced to occupy relatively exposed 
positions on the new growth, where they were quite accessible to treatment. 
The second apfdlcation was given Just after blossoming, while the third treat- 
ment was applied about one mouth before harvesting the crop.*' 

The Xiepldoptera of New York and nelghhorliig States: Pidiii|Uv0 forms-— 
Mlarolepldo^iterat pyralolds, bombyces, W. T. M. Fobbbs {New Yotic Cornel 
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Sta. Mem, 68 (19$S)f pp. 7B9, ftps, 4^2).— This work, dealing witb 48 fainiUea of 
microlepidopteraiis, pyralids, and bombycids, has been prepared with a view 
to facilitating the recognition of the Lepidoptera of the State and to assembling 
the known data on the life histories, whether published or in the form of 
notes associated with the varlons collections It is pointed out that while the 
work is, in a sensed a compilation, it is largely of matter never before published ; 
that the keys, in particular, are for the most part a new venture, since for 
many groups of American Lepidoptera none have ever befmre been worked out, 
and even the .published keys to European forms need revision. The present 
work includes about half, comprising the more primitiye forms, of the Lepidop- 
tera* The work on NepUcuUdae (pp. 79^8) and on the genera Oremasto- 
bombyda and Lithocolletis of Gracilariidae (pp. 185-202) is by AJ" F. Braun, 
and that on .Coleophoridae by C. Heinrich (pp. 202-217). A food index (pp. 
698-702) and a name index (pp. 708-729) are included. 

Life history of the codling moth in the Yakima Valley of Washington, 
B. J. Nxwcomeb and W. D. Whitcomb (U. 8, Dept, Apr, Bui, 1885 {1984), PP* 77, 
pis, 8, flgs. 85), — ^The losses from wormy apples during the years 1915 to 1918, in 
the region about Yakima, where previously little difficulty had been experienced 
in controlling the pest, led to an investigation during the years 1919 to 1921 
the details of which are presented in tabular and chart form. Notes on the 
life history in the Wenatchee Valley, Wash., are also included. 

The climatic conditions were found to be such that two practically complete 
generations occur, witli a very small third generation in some seasons. It was 
found that a winter temperature of —25® F. or colder may kill all the codling- 
moth larvae above snow line, a temperature of — 20 to — 25® may kill 80 
to 90 per cent of the larvae, a temperature of — 15 to — 20® may kill 70 to 80 
per cent, while a temperature of only —7 or — ^8® kills only about 4 per cent 
of the wintering larvae. . . . From 75 to 85 per cent of the first brood of larvae 
and from less than 1 per cent to nearly 2 per cent of the second brood of larvae 
transform the same season, the others waiting until the following year. 

**The egg parasite Trichogramma minutum Hit has been observed in the 
* Yakima Valley, and the larval parasites Aenoplew plesiotgpus Ckish. and 
JBpiurus indagator Walsh were observed at Wenatchee. Occasional evidence of 
predators was observed.” 

Migration — ^an important habit of the European corn borer, G. W. Babbkb 
{Jour, Boon, Ewt., 17 {1984)$ ^o, 5, pp, 588h589, pi, 1, figs, 8), — ^This paper deals 
with the migEBtory habits of the European corn borer in the heavily infested 
area of Massachusetts. Evidence obtained from a study of the insect in the 
field is presented, showing tl^at the larvae sometimes migrate in large numbers, 
particularly from overpopulated cornstalks. It is shown that this movmnent 
is greatest on the warm nights of late summer. Overwintering of larvae in 
locations oth^ than the host plant is discussed. 

Hessian fly, wheat insect survey, A9E4, E. Faxon (Ohio 8tu, Mo, Bui,, 9 
{19B4)t No* 7^, pp, 184-^187, fig. J).— This survey, conducted in continuation of 
those made annually since 1918 (E. B. R., 51, p. 453), covered 83 counties dltih 
tributed over the main wheat-growing sections of the State. For Ohio as a 
whole the infestation has increased from an average of 4.3 per cent for 83 
counties in 1923 to an average of 10.3 per cent for the same number of counties 
in 1924. 

The biology and control of the chrysanthemum midge (Dfarthronoinyla 
hypoga^ F* Low), O* d HAMUmN XMartfiand Bta, Bui. 869 {1984), pp, 18^1, 
figs. i()).--This is a fegmrt of investigations of the (fimysanthamum gail-mldge^ 
conducted in 1921 and 1922. 
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The incubation of the egg was found to Require from 4 to 12 days, with most 
of the eggs hatching on the fifth and sixth days. The larval stage varies from 
2 weeks to several months, normally not more than 4 weeks. The longer 
periods of the larval stage occur during aestivation and during the more or 
less dormant period in winter. The pupal stage varies from 6 or 7 days to 
several months, with an average of from 10 to 15 days. The adults live from 
0.5 to 2 days. The life cycle varied from 20 to 65 days. The author’s observa* 
tions indicate that' the number of generations annually vary normally between 
six and eight It Is stated that in protected places the midge has* been observed 
to live over the winter and increase in the spring on outdoor plants. 

Two ants, Aphaenoffo^ter fulga aquia Bucky. and the pavement ant appear 
to be important enemies through their opening the galls and removing the 
larvae and pupae, as high as 50 per cent having been observed in June and July 
to have been opened. The chalcid parasite Tetraatichua diarthronomyiae Gah. 
was found in five of nine greenhouses examined, the parasitism ranging as 
high as 54 per cent with an average of 19 per cent. 

Experimental control work, the details of which are presented in tabular 
form, has shown that the midge can be controlled efficiently either in the 
adult or egg stages. It is the author's belief that, by following the recom* 
mendatlons here advocated, the insect can be entirely eradicated from indi* 
vidual houses, or so controlled that the injury is reduced to a negligible 
amount. Control is best accomplished in the winter or very early spring, 
through directing the efforts toward obtaining clean cuttings from the stock 
plants, which should be grouped together in one greenhouse where the control 
measures will be effective on the largest number of plants in the least pos- 
sible time. Under the average greenhouse conditions, it seems that control 
can be most effectively produced by spraying with either 40 per cent nicotine 
sulfate or free nicotine used at a dilution of 1 to 500 parts of water. It 
is desirable to use a spreader in the diluted spray material. A casein-lime 
spreader used at the rate of one rounded tablespoonful to each 2 gal., or a 
noncaustic soap used at the rate of 1 oz. to each 2 gal., will give good 
results. The spraying should be done at intervals of not longer than 4 days 
apart, preferably twice a week on definite days, one 3 and the other 4 days 
apart. Fair control results were obtained by using Kilspray, an extract of 
pyrethrum, diluted 1 to 500 parts of water, plus 1 oz. of soap to each 2 gal. 

'‘The control can be most easily effected by spraying, if the tips of all 
new growth on the stock plants are cut off and spraying started from 4 to 6 
weeks before time to start taking cuttings for rooting. If the spraying is 
well done and cuttings are taken only from the new growth, they will be 
free from midge infestation. All cuttings and young potted plants should 
be rooted and kept in a greenhouse entirely separated from the ones where 
the stock plants are grown. The cuttings should be dipped in a solution of 
the spray material before putting them into the rooting beds. The cuttings 
and young potted plants can not be sprayed thoroughly enough to control 
the midge without danger of injury. While in the rooting beds the cuttings 
should be examined at least once a week and any developing galls removed. 
Plants moderately or severely infested should be removed and destroyed in 
order to prevent reinfestation. The plant remains from all infested beds 
should be burned.^* 

A systematic study of the Anthomyliaae of New ITorkf with especial 
reference to the no^Ie and female geni&lla, H. C. Huckbut (Nem York Cor- 
nell Sta. Mem, 77 PP* Ida. J3, fig. 1 ). — ^This report of a study of 

the Anthomylinae of New York includes a key to the genera, synonymies, 
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descriptions, and keys to the species, of which 92 have been identi- 
fied from New York. Descriptions are given of 13 new species, and several 
species are redescribed. The morphology of the genitalia is considered at 
some length, and a 9-page list is given of references to the literature. 

The Japanese beetle, R. H. Pettit (Michigan 8ta, Quart. Bul.^ 7 (IBBi), 
No. 2, pp. 58, 59, fig. 1 ). — ^This is a brief account calling attention to the 
Japanese beetle and the importance of its early^ detection when it Invades 
the State, 

Life history and biology of Echocerns comntns (Fab.)t SnhKPHEBD 
(Jour. Econ. Ent., li (1924), No. 5, pp. 572-d77). — The author presents a descrip- 
tion of the various stages, together with notes on the life history and food 
habits of E. cornutus, a cosmopolitan bran beetle which injures cereal prod- 
ucts in the coast and bay regions of California. 

Determination of temperatures fatal to the powder-post beetle, Iiyctus 
ptanicollis LeOonte, by steaming infested ash and oak lumber in a kiln, 
T. R. Snyder and R. A. St. George (Jour. Agr. Research iU. S.}, 28 (1924), 
No. 10, pp. 10SS--10S8, pi. 1 ). — ^This Is an account of a series of cooperative 
experiments conducted in November and December, 1923, and in January, 
1924, at the navy yard, League Island, Philadelphia. The experiments showed 
that “temperatures below 130® F. are not fatal to the powder-post beetle 
L. ptanicollis when the temperature of infested ash and oak lumber is raised 
to these temperatures in a kiln by the use of live steam and are held there for 
only one-half hour, if all parts of the wood have not previously been brought 
to kiln-drying temperature. Temperatures of 130® and upward, maintained 
for one and one-half hours, or longer, are fatal to these insects if all parts 
of the wood infested by them have at the beginning of the exposure to these 
temperatures been brought to the minimum temperature of 130®. The stand- 
ard kiln-drying schedule for ash and oak, to be used for aircraft stock in a 
kiln operated by live steam, will prove fatal to the powder-post beetle, and 
will check aU damage that is being done in any infested material.*’ 

Cyliudrocopturus Jatrophae Fall, a new economic insect, O. T. Vobhies 
(Jour. Boon. Ent., 17 {1924), No. 5, pp. 526, 527 ). — ^The curculionid C. jatrophae, 
first discovered on a native shrub in the Santa Catalina Mountains, has 
caused serious damage to chrysanthemums in one garden in Tucson, Aria., 
through boring in the stems. 

Relative resistance of the rice weevil, Sitophilns oryza Dm and the 
granary weevil, S. granarius Lm to high and low temperatnres, B. A. Back 
and R. T. Cotton (Jour. Agr. Research IV. S.], 28 (1924), No. 10, pp. 104S, 
1044 ). — ^The authors have found that at various low temperatures the adults of 
these two species were killed about as follows: At 0® F., the rice weevil in 
4 hours, the granary weevil in 5 hours; 5**, the rice weevil in 4.5 hours, the 
granary weevil in 7.6 hours ; 16 to 20®, the rice weevil in 3 days, the granary 
weevil In 14 days ; 20 to 25®, the rice weevil largely in 8 days, the granary 
weevil in 33 da^ ; 25 to 30®, the rice weevil in 8 days, the granary weevil in 
46 days; 30 to 35®, the rice weevil in 8 days, the granary weevil in 78 days; 
35 to 40®, the rice w^vU In 18 days, the granary weevR in 111 days ; and at 
40 to 45®, the rice weevil in 80 days and the granary weevil in l<ki days. The 
eggs of the rice weevil perished after being exposed to a constant temperature 
of 30® for 4 dasrs, whereas eggs of the granary weevR survived the exposure 
for a period of 28 days. Larvae of the rice weevil v^re killed by an exposure to 
a temperature of 30® for 11 days, while larvae of the granary weevil mtvireA 
44 days. There was no very great difference in thb tekctlon of the two species 
to high temperatures, constant temperatures above 95® soon proving fstsl: 



1926] FOODS — HUMAN NUTBITION 46& 

to both. A temperature of 120^ killed adults of both species in 3 hours, and 
a temperature of 130” within 30 minutes. Oviposition was observed to ceasb 
at a constant temperature of 94**. 

Sealed and unsealed brood, J. H. Mesbill (Amer. Bee Jour,<, 65 No, 

9f pp. 425f fig, 1), — This contribution from the Kansas Experiment Station 

includes a graph showing the diiference between the amount of sealed and 
unsealed brood. The observations indicate that it is an unsafe practice to 
judge the number of eggs deposited daily by the* amount of sealed brood 
found in the hive. 

The garden centipede, Scntigerella immacnlata (Newport), a pest of 
economic importance in the West, P. H. Wymorb (Jour, Boon. Ent, 17 (1924) t 
No, 5 , pp. 520--526), — ^It is pointed out that this i)est is considered by economib 
entomologists of California, Oregon, and Utah to be one of the most destrucf- 
tive occurring In many truck-crop sections of these States. In California it 
is particularly destructive to asparagus shoots and seedlings of beans, peas, 
melons, etc., the injury being caused by its eating numerous small holes In the 
plant. It is stated that all stages in the life history of 8, immaculata have 
been observed in the intensively cultivated asparagus fields. 

Paradichlorobeuzene and calcium cyanide used as soil fumigants have given 
encouraging results in controlling this and other soil pests, and more extensive 
experiments with these chemicals are In progress. In the asparagus fields of 
the Delta region of the Sacramento River, flooding has proved to be quite a 
practical means of control in several cases. The best results from flooding 
have been obtained where the fields were kept thoroughly and continuously 
covered to a depth of 1 ft. or more for from two to three weeks. 

FOODS— HITMAlf NDTRITIOH 

Hygienic fundamentals of food handling, C. Thom and A. O. Huivteb 
(Baltimore: Williams d Wilkins Co., 1924, PP* pi, 1, figs, 23), — ^The scope 
of this volume, a contribution from the microbiological laboratory of the Bu- 
reau of Chemistry, T7. S. D. A., is stated in the introductory section to be as 
follows : 

“The constitution of foodstuffs as a primary factor in determining food 
handling processes is presented first, followed by the criteria of fitness for 
food, the principles underlying the processes of food preservation, the types 
and evidences of spoilage, food poisoning, and food infections. In a second 
section a series of groups of food products are discussed, and the principles 
developed in the earlier discussion are applied to such groups as the cereals, 
meat, poultry, eggs, milk, and vegetables.” 

Scalding, precooking, and chilling as preliminary canning operations, 
C. A. Magoon and C. W. Culpkpper (U, 8, Dept, Agr, Bui, 1265 (1924), PP* 4S). — 
This investigation supplements the authors* previous studies on various fac- 
tors involved in canning processes (B. S. B., 46, p. 063) by a critical study 
of the effect tipon si>eclfied food materials of the processes of precooking, 
scalding, and scalding and chilling before canning. The effects of the differ- 
methods of treatment upon the appearance, flavor, and other qualities of 
the canned product were determined, and analyses were made of the total dry 
matter, sugar, protein, and ash before and after treatment The food mate- 
rials examined and the conclusions drawn concerning each are as follows: 

In the canning of sptnadi some form of precooking is considered advantt- 
geous, chiefly to reduce the bulk of the material and render i| more flexible 
and thus inofe eimily packed. The internal pressure of the cans is also reduced. 
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and if the material Is packed while still hot the time for heat penetration to 
the center of the can is lessened. Exposure to steam Is preferable to scalding 
in water, as the loss of soluble material is less. No advantage is to be gained 
by plunging the freshly scalded spinach into cold water. 

In the commercial canning of peas In tin, some form of scalding is con- 
Bidered necessary to reduce the internal pressure and increase the vacuum. 
For home canning in glass this is not necessary. The process does not, as 
commonly supposed, soften the hnlshed product, improve the color, or produce 
a clearer liquor. Treatment with steam does not result in so great a loss of 
sugar and other water-soluble cohstituents as scalding in water. 

The results with string beans were similar to those with spinach and peas. 
While steam is considered superior to water in many respects, scalding in 
water has the advantage of serving to clean the beans. No advantages wer^ 
found in chilling the beans in cold water after scalding. With Lima beans, 
the only advantage in scalding was the elimination of air and consequent re- 
duction of Internal strain. No steam experiments were conducted. 

The work on sweet corn included the effects of scalding on the cob and of 
precooking after the corn was cut from the cob without preliminary scalding. 
For comparison, some corn was cut from the cob and canned without pre- 
cooking. The chief advantage of either scalding or precooking was In securing 
a proper vacuum, as noted tn the previous publication. In no case was the 
natural color preserved better In the scalded or precooked than in the un- 
treated corn. The chemical changes during the pretreatment were only slight, 
but were greater In the corn scalded on the cob than cut. The method 
recommended as most satisfactory Is precooking to 80^0. prior to ttUlng the 
cans for processing. 

For tomatoes, scalding either with steam or boiling water followed im- 
mediately by chilling in cold water is considered essential for the removal of 
the skins. ^ 

With sweet potatoes the chemical changes on precooking were more pro- 
nounced than with any of the other vegetables. The amount of the change 
varied with the potato and the condition of storage. These changes have been 
noted in a previous publication (E. S. R., 47, p. 613). 

Literature references on the relation of scalding to keeping quality are cited, 
showing that scalding alone or followed by chilling can not be relied upon 
to destroy spores or highly resistant forms of bacteria. 

The general conclusions drawn as a result of this investigation are that some 
form of scalding is desirable in the preparation of most vegetables, especially 
if they are to be canned in tin, and that live steam, if available, is preferable 
to boiling water. The chief advantages in scalding are the reduction in bulk and 
expulsion of the air. In some cases this may obviate the necessity of an exhaust, 
while in others a good exhaust may serve the purpose of scalding. Chilling 
in cold water subsequent to scalding is of advantage only in the case of sub- 
stances like tomatoes for temi)orary hardening of the pulp. Otherwise it has 
no appreciable effect on the quality, flavor, or appearance of the final product 
and adds considerably to the expense. 

A list of 56 references to the Uteratoe cited is appended, together with a 
list of pertinent nontechnical literature on canning. 

Concerning the relalfon of the bacterial count to the pntrefactton of 
meat, J. Weinshu:, (Amer. Jour, Pul. Health, 14 (J994), Ho, if, pp, 

To discover thq cause of the discrepancies noted in the literature .between ^ 
Imcterial coimt and the degree of spoilage of meat, the bacteria in 40 sanies 
of ^putrefying meat were isolated and identliled and were then inoculated In 
pure cultures Into sterile meat On Incubation, typical putrefaction rw pro- 
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duced by the anaerobic but not by t^e aerobic or faenltatlTe anaerobic organ- 
isms. It is concluded that while the latter take part in the spoilage of the 
meat, the putrefactive odor is mainly due to anamrobes. A satisfactory test 
for anaerobes In meat comparable to the BadUus ooU test in water analysis is 
considered desirable. 

Critical studies of Pirquet*s nourishment theory, and on our new 
method, M. Tsxtbuhi and K. Nakatatb {Japan Med. Worlds 4 {1924) ^ No. 4* 
pp. 87-8d). — ^As the result of a comparison of the nutritional status of 1,926 
Japanese children and adults by the Pirquet method and by observations of the 
actual condition of the subjects, the concluklon is drawn that the Pirquet 
formula can not be applied to the Japanese. A modified formula which ai>- 
peared to conform more closely to actual conditions uses one-half the body 

length Instead of the sitting height, the fornmla being — 

The Pirquet method of determining nutritive requirements from the calcu* 
lated area of the intestines is considered to be of doubtful value for Eurox^eans 
and Japanese alike. It Is thought that no definite relationship exists between 
the length of the intestines and the sitting height. 

The composition of typical Korean diets, J. D. VanBtjskibk {Japan Med. 
Worlds 4 (1924) f No. 6, pp. 127-lSO ). — ^This supplemmits an earlier study (E. S. 
R., 48, p. 858) of the food consumption of the people of Chosen (Korea). 
Tabulated data are given on the composition of a number of native foods 
analyzed by V. R. Rose and the calculated composition of other foods, ahd on 
the average dally consumption of food in terms of proteins, fats, carbohydrates 
(by difference), and calories calculated from 79 diet lists representing food 
consumed for one month furnished by 42 men and women from various classes. 

The average amount of cooked rice and rice mixtures for both men and 
women was 1,725 gm, per day. The average amount of protein was 83.8 gm. 
for men and 76.8 gm. for women. The amount varied with the occupation, 
averaging 93.8 gm. for farmers and laborers, 84.1 for students, and 68.3 for 
office workers. Only about 22 gm. of protein daily was of animal origin. 
The average daily amount of fat was 21.1 gm. for men and 17.9 for women. 
The average calorie values were 2,678 for men and 2,380 for women. As 
noted in the earlier report, the diets are considered to furnish sufficient 
vitamin B and C, but to be somewhat deficient in vitamin A. 

[Diet and the public health] {Brit, Med, Jonr,, No. SS25 {1924) ^ PP* 594^ 
612 ). — ^This symposium, held at the 1924 meeting of the British Medical Asso- 
ciation, consists of papers on The Importance of the Mineral Elements in the 
Maintenance of Health, by J. B. Orr; Common Errors of Diet in an Urban 
Population, by J. S. Manson; and Diet Control as an Instrument of Public 
Health Progress, by W. O. Savage, followed by a general discussion by H. 
Scurfield, R. Hutchison, et al. 

The stability of the vitamin A of cod-liver oil towards the hardmiing 
process, S. S. Zelva {Bioohem. Jour.^ 18 {1924) * No. 5, pp. 881, 882)- — Supple- 
menting an earlier statement by Goldblatt and Zilva on the potency of hard- 
ened cod liver oil as a source of vitamin A (E. S. R., 50, p. 771), the author 
reports that samples of cod liver oil with melting points of 32 and 45* C., 
hardened under conditions excluding all traces of oxygen, were tested for 
growth-promoting properties before and after deodorlzation with steam at 
126*. Partially hardened oils were also examined. 

No appreciable loss in growth-promoting activity could be detected in the 
partially hardened oils and in the oil melting at 32*, whether deodoxiised or 
not, but the hardened oil melting at 45** was less potent than the corresponding 
unhardmted oH* 
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A note on the durnbiUty of vitamin A of ood-liver oil* Potosbon 
(BtocAem. Jour., 18 (1924), No. S, pp. 919, 920, Ags. 2). — sample of cod liver 
oil produced in 1^3 was tested for its content of vitamin A on rats which had 
been living on a diet free from this vitamin. Daily doses of 2 mg. caused 
resumption of growth for 1 week only, 3 mg. some growth, and 5 mg. decided 
growth. While the content of vitamin A in the original oil is not known, the 
fact that fresh samples of Norwegian medicinal oil are effective in daily doses 
of between 1 and 2 mg. is thought to indicate that part of the original potency 
of the sample had been lost. 

An experimental study of ophthalmia in rats on rations dedcient in 
vitamin A, A. M. Yudkin (Arch. Ophthalmol., 53 (1924), No. 5, pp. 41^425 ). — 
Bssentially noted from another source ^E. S. R., 50, p. 463.) * 

Experiment station work on the fat-soluble vitamins, S. L. Smith <17. 8 . 
Dept. Agr., Off. Expt. 8tM., Work and Expend. Agr. Expt. 8tas., 1922, pp. 
7^-37). — ^This is a review of investigations in progress during 1922 at the State 
experiment stations on the fat-soluble vitamins and their rOle in animal nutri- 
tion, with particular emphasis on their relation to the metabolism of calcium 
and phosphorus. 

A list of 32 references to the literature is appended. 

The action of nitrous acid upon the antineuritic substance in yeast, H. A. 
PxTEBS (Biochem. Jour,, 18 (1924), No. 5, pp. 858^65). — In connection with 
attempts to concentrate the antineuritic vitamin in yeast, the author has made 
a carftful study of the behavior of pigeons on polished rice and the conditions 
which must be met in curative tests. These are summarized as follows ; 

‘‘Only those pigeons should be used for the test which show well-marked 
head retraction, in which the symptoms have appeared within 30-35 days, and 
which appear strong enough to withstand treatment. If the symptoms clear 
up completely upon administration of the extract within a period of 6-12 hours, 
recovery must be a persistent one for 2, or better 3, days in order to establish 
the activity of an extract. If the symptoms do not clear up, it is not proof 
of the nonactivity of an extract unless (a) the bird 14 strong, and (b) the 
extract is administered within 12 hours from the start of the convulsions if 
it is the first attack, and within 3 hours if it is the second.*’ 

As thus tested, histamine when given by mouth was found to have an occa- 
sional curative effect. Other substances of basic character were tested, but 
with at best only temporary results. The substances tested included sodium 
bicarbonate, hexylamine, guanidine, dimethyl urea, and urea. Olive oil caused 
no improvement in one case, improvement for 12, 30, and 45 hours in three other 
cases, and an apparent cure for 6 days in one case. 

A method of preparing concentrates of antineuritic vitandn from yeast is 
described as follows; Yeast in 7-lb. lots is kept at room temperature for 2 
days and then boiled with two successive 1,500-cc. amounts of tap water and 
filtered. To the combined filtrates is added 25 per cent neutral lead acetate 
in an amount JUft under that required for maximum precipitation (slightly 
more than 800 cc.), and the precipitate is filtered off. The filtrate is acidified 
with sulfuric acid and acid mercuric sulfate added to complete precipitation. 
After having stood overidght the precipitate is filtered off and the filtrate kept 
for another day and filtered again to remove the faint white precipitate formed. 
About 10 gm. of barium sulfide is added and the mixture filtered again. After 
the removal of sulfur and hydrogen sulfide, the filtrate is neutralized with 
sodium hydroxide, with litnms as indicator, acidified with acetic add, and 
filtered. The active material at this point Is taken up by the activated charcoal*^ 
Nortt, in 30-gm. amounts, and is separated from the charcoal by heating On a 
water bath for 30 minutes with successive 300-, 160-, and 150-cc. portions of GO 
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per cent alcohol containing 1 cc. of concentrated -HOI per 100 cc., and the 
alcoholic extract evaporated in vacuo at a temperature not over 60'* O. to about 
20 cc. 

Of the concentrate thus prepared, about 0.05 cc. is said to cure a polyneuritic 
pigeon within 6 hours and keep it from convulsions on a polished rice diet 
for about 3% days. On drying at lOO"", this amount furnishes about 10^5 mg. 
of solids, of which 1.2 mg. is ash. The extract from which hydrochloric acid 
has not been removed is said to be stable for several months at room tempera- 
ture. Treatment with nitrous acid causes no appreciable destruction of the 
activity. This is considered of importance as excluding primary amines and 
many secondary amines as being resi>on8ible for antineuritic action. 

Metabolism investigations in avitaminosis [trans. title], G. Shinoda 
{PflUger^B Arch, Physiol., SOS (1924), No. 1-4, pp. S6S-S93). — ^This is a summary 
of an extensive series of vitamin studies conducted at the Pharmacological 
Institute of the Imperial University at Tokyo and hitherto reported chiefly 
in Japanese literature. The investigations were similar in scope and results 
obtained to those conducted in Berlin by Bickel and his coworkers (B. S. R., 
50, pp. 860-86.3). 

liack of exercise as a determining factor in the epidemiology of beri- 
beri, D. B. Blacklock (Brit. Med. Jour., No. 3S11 (1924), PP- 1046, 104*7, 
fig. 1). — During an Investigation of the occurrence of berii)erl in a prison at 
Freetown, Sierra Leone, it was noted that the highest incidence was among the 
prisoners employed as tailors. Lack of exercise was suggested as a contribut- 
ing factor and was confirmed by experiments conducted on fowls. Fowls 
which were kept In close confinement on a diet of polished rice and water con- 
tracted polyneuritis at a very much earlier date than those allowed free exer- 
cise. 

In commenting upon these observations, attention is called to the fact 
that beriberi is notoriously a disease which occurs in institutions and in 
places where a fixed diet and some degree of confinement are almost con- 
stantly present — ^for example, prisons, asylums, ships, etc. It is Important 
for those in charge of institutions to realize that such useful occupations as 
tailoring, mat weaving, and basket making are not such as to provide sufficient 
exercise.” 

The mineral content of human milk in normal and rachitic families^ 
S. V. Thxfeb (Biochem. Jour., 18 (1924) * No. 5, pp. 809-813). — ^Data are reported 
on the content of fat, ash, calcium, and phosphoric acid in samples of breast 
milk from 12 mothers of nonrachitic and 15 of rachitic infants in the city of 
Glasgow, Scotland, and from 12 healthy women in country villages. The 
samples in most cases were obtained by exhausting the breast artificially. The 
period of lactation varied from 5 days to 13 months. The average results for 
the three groups In the order noted above were, fat 2.24, 2.85, and 3.17 per cent ; 
ash 0.196, 0.196, and 0.196 ; OaO 0.047, 0.047, and 0.042 ; and PaO. 0.04, 0.039, 
and 0.044 per cent. As shown by these data, there were no appreciable differ- 
ences in the composition of the milk whether the Infants developed rickets or 
not. 

Pellagra in relation to milk supply in the household, G. A. Wheeler (Pub. 
Bealth MpU. [U. 8.h 69 (1924), No. 35, pp. 3197^199).— Observations are 
reported on the influence of variation in only one item of food (milk) on the 
incidence of pellagra in three households in South Carolina. In all cases the 
removal of milk from the diet was followed In about montlp by the onset 
of pellagrous symptoms in some members oMhe family. With the resumption 
of milk the symptoms i^mptly disappeared. **The sensitiveness of these 
-B9(I12---‘25*'‘'' ' 6 
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border-line dietaries to what would appear on the surface to be a tridiug cdiange 
in some one of the meagerly provided essentials is a point that can not be over- 
emphasized in the preventidn and control of the disease/’ 

XTnique dietary needs for lactation^ H. M. Bvans (Science, 60 (i024)^ ^o. 
1640, pp. 20-^, ftge, 2 ), — Evidence that natural foods contain a substance Or 
substances essential for lactation is presented as follows: Female rats on a 
diet of purified casein 18, starch 54, lard 15, and salts 4 per cent, together 
with butter as a source of vitamin A and yeast of vitamin B, showed fer- 
tility in the first litter, followed by sterility which could be prevehted or 
cured by the administration of small amounts of vitamin X as in the form 
of from 1 to 6 gm« of wheat germ daily. About 100 young of female rats 
on such a purified diet showing first litter fertility and 800 young of female 
rats in which fertility was induced by vitamin X have been raised to weaning 
age. These have invariably weighed at weaning only about half the normal 
weight of rats at this age. 

When the young of pure food mothers are allowed to suclde normal rata 
they have been shown to grow at a normal rate, while normal young suckled 
by pure food rats show the same small increase in weight as the young of the 
pure food rats. 

Among the materials favoring lactation are fresh green (but not dried) 
leaves, wheat embryo (in considerable amounts), egg yolk, and meat. On 
extracting the egg yolk and > wheat embryo with fat solvents the fat-free 
residue is also effective, thus indicating that the substance Influencing lacta- 
tion does not belong to the class of fat-soluble vitamins. It is suggested that 
the substance may belong to the class of specific stimulants such as bios. 

Glycerin, its nse as an antiketogenic substance in the dlet^of diabetic 
patients, H. M. Thomas, jb. (BuL Johns Hopkins Hosp,, S5 (1924)^ Ho, 401, pp. 
201-206 ). — Complete case reports over a long period of time are given of two 
diabetic patients in whom ketosis was prevented by the substitution of from 
80 to 40 gm. of glycerin for the corresponding amount of carbohydrates. It 
is considered that the use of glycerin in diabetic diets should be confined to 
cases in which the carbohydrate tolerance is slightly lower than that of a 
maintenance diet. 

Insulin and the nature of diabetes m^llitns, P. J. Cammiooe (Jour. Amer. 
Med. Assoc,, 8S (1924), Ho. 18, pp. 1426-1426 ). — In this discussion the author 
emphasizes the fact that the deficiency in pancreatic hormone resulting in 
hyperglycemia and diabetes may be relative, depending upon the inability of 
a normal pancreas to supply a sufilcient amount for excessive glycogenolysis, 
or absolute, due. to functional or organic defects in the gland. Evidence is 
also advanced that a relative deficiency may become absolute if the metabolic 
disturbances giving rise to it are not checked, and that often what was con- 
sidered an absolute deficiency becomes relative under suitable dietetic treat- 
ment. In cases of absolute deficiency the use of insulin must be continued 
indefinitely, While the conditions causing relative deficiency may be so cor- 
rected that the insulin may be discontinued. The importance is, therefore, 
emphasized of determining the exact condition in each case of diabetes in 
order to obtidn satisfactory and lasting results. 

Effect of direct sunlight, diffuse ^ylight, imd heat on potency of botn- 
linns toxin in culture mediuiiis and vegetable piquets, XXIV, P. 

Hoix and K. F. Murm iJeur, Infect. Dieeasee, 66 (1024), Hik 4, pp. 661-6B9, ' 
ftps. 8).-*^Studie8 on the destruction of botifilnus ’ toxin, types A and B, by 
varfous treatments are r^rted with the followliiyg reeuitl: 

tadn prodimed by the grdwth of Bdomus ^o4uUms In gltteose p^toiie 
veal infusion broth and in vegetables was d^troy^ by exposure to dlnebt sun* 
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UgHt in open tabes In f^m 90 to 118 hoars. A longer time was reqaired when 
the liqaid was kept under anaerobic conditions by a covering of sterile petro^ 
latum, and stiU longmr when exposed to the action of diffuse daylight and air 
at room temperature. Under such conditions a noticeable reduction in toxicity 
took place in about 2.5 mcmths. In the absence of air and light the rate of 
destruction was still slower. A sample of toxic spinach kept in the ice box 
for 5 months or more showed only a slight loss in potency. 

Centrifuged toxins inrepared from cultures of B. botuUims in suitable media 
were destroyed by heating to 80** O. for from 4 to 10 minutes, but liquor from 
contaminated home-canned or commercially-canned products proved more 
resistant. Three samples of centrifuged toxic asparagus Juice were still toxic 
after heating at 80** for from 4 to 10 minutes, 1 of beet liquor after 10 min- 
utes, 1 of string bean Juice after 12 minutes, 2 of corn Juice after from 40 
to 00 minutes, and 1 of pea Juice after 45 minutes. In another sample of 
pea Juice the toxin was destroyed in 15 minutes. The whole toxic vegetable 
liquors were more resistant than the centrifuged Juice. Whole asparagus liquor 
was toxic after heating for 60 minutes, beets and string beans 60 minutes, 
and spinach from 12 to 60 minutes. 

Canned vegetables either naturally or artificially contaminated with B. 
hotull/nua were cooked over an open fiame for varying periods and finally 
tested for toxicity by feeding the material to guinea pigs instead of using sub- 
cutaneous injections as in the other experiments. In the case of commercially- 
canned beets artificially contaminated with B. botulinua and incubated at 35**, 
heating for from 7 to 20 minutes above 80** was necessary to destroy the toxin. 
On removing the liquor and adding an equal volume of water, the product was 
rendered avlrulent as soon as the temperature had risen above 85**. The con- 
tents of 3 cans of artificially contaminated corn and 1 of toxic home-canned 
corn heated over an open gas flame for from 17 to 50 minutes, during which 
time the temperature was over 80** for from 9 to 42 minutes, respectively, were 
still toxic. Similar results were obtained with canned peas, and canned 
spinach was even more resistant. The toxin in string beans was more easily 
destroyed. 

In commenting upon these results, the danger is emphasized of eating 
suspicious canned products even after they have been reheated. “ The only 
protection against botulism remains therefore in the proper education of the 
public to use adequately processed food products, whether commercially or 
home-canned. Visibly spoiled canned food should not be made safe by recook- 
ing. It should be destroyed by adding to the Jar a fair amount of commercial 
lye, which is commonly used in the household. The heat generated will 
not only destroy the botulinus toxin, but will In conjunction with the high 
degree of alkalinity either destroy or materially reduce in number the poten- 
tially dangerous spores of B. botiUinua present in the food.” 

The calclmn content of the blood seram in cases of gout, V. Coates and 
P. C. Baimxnt (Biadhem. Jour,, 18 {1924), No, 5, pp. 921-924) ---As determined 
by the Kram^-Tisdall method, the blood serum of seven subjects suffering 
from gout contained from 16 to 24 mg. of calcium per 100 cc. of blood. The 
average of eight determinations (two on the same subject) was 18.87 mg. 
Evidence is given that the rise in calcium concentration above normal values 
is due to gout and not to any extraneous factors. 

AsmAL vsjom(mas 

Range investigations by the experiment stations, W. H. Beal, G. HAtKEs, 
W. A. Hooksn, and J. I. Schtote {U, 8, Dept. Agr., Off. Ewpt. 8taa., Work tmd 
Agr^ Mwpt. Btaa., 1922, pp. 118^126). — ^A summary of the contributions 
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of tlie State agrloaltiiral experiment stations to the solution of ^Smge prohl<mSt 
including a list of 180 reforences. 

A study of pasture values aud pasture methiods for horses# entile, sheep, 
and swine (Kansas 8ta. Bim, RpU ldBS-4^4, p. a study of pastures, 

Sudan grass was found to sulfer more from chinch hugs than any other crop 
or forage. Ck>wpeas were found unpalatable as a pasture crop for sheep, but 
the hay made from them was readily eaten by the same animals. 

[Feediiig expwlments with beef cattle at the niinois Statlo]i] (llUnoU 
Sta, Rpt 192S, pp/l4-^t6)- — In a comparative test of the value of cottonseed 
meal, soy bean meal, and ground soy beans as supplements to corn for fatten- 
ing mature steers in dry lot on short, heavy feed, it was found that cottonseed 
meal was the most palatable and produced the most rapid gains and the best 
finish, but less feed was required by the lot receiving soy bean oil meaL 
Ground soy beans were not only the least palatable, but they caused scouring. 

Using eight Hereford cows, the following coefficients of digestibility were 
obtained for silage made frcrm the stover of shocked com when supplemented 
in the ration with soy bean oil meal : Dry matter 56.9 per cent, crude protein 
55.6, ether extract 64.4, nitrogen-free extract 68.8, and crude fiber 66.6 per cent. 
The average figure obtained for metabolizable energy was 58.2 per cent 

Steer feeding [at the Kentucky Station] (Kentucky 8ta. Rpt^l92Sf pt. 1, 
p. 48 ). — ^Two lots of 10 steers each were selected for comparing the rapidity 
and economy of gains made during 123 days on silage alone and when part of 
the silage was replaced by clover hay after the first 70 days of the experiment. 
The ^former lot received average daily rations of 13.77 lbs. of shelled com, 
2.74 lbs. of cottonseed meal, 23.01 lbs. of silage, and 0.8 lb. of straw, making 
average daily gains of 2.18 lbs. The other lot received an average* dally ration 
of 18.91 lbs. of shelled com, 2.66 lbs. of cottonseed meal, 89.92 lbs. of silage, 
11.9 lbs. of clover hay, and 0.54 lb. of straw, making average gains of 2.85 lbs. 
per day. 

The use of a limited amount of molasses In fattening yearling steers, 
K. A. Trowbridge (Missouri 8ta. Bui. 22 S ( 1924 ), pp. IS, fig. l).-r~~A t^ of the 
advisability of adding 1 lb. of cane molasses to rations of yearling steers was 
conducted over a period of 140 days. The rations, which were full fed to 
the different lots of 8 steers each, were as follows : Ijot 1, shelled corn, linseed 
meal, corn silage, and alfalfa hay ; lot 2, shelled corn, linseed meal, corn silage, 
alfalfa hay, and cane molasses ; lot 8, shelled corn, alfalfa hay, corn silage, and 
cane molasses ; lot 4, shelled corn, linseed meal, alfalfa hay, and cane molasses ; 
and lot 5, shelled corn, alfalfa hay, and cane molasses. The lots receiving 
linseed meal received this feed in the ratio of 1 lb. to 6 lbs. of com. Hogs 
followed the steers in all lots. The results of the experiments are summarizied 
in the table below : 

Value of adding 1 lb, of cane molasses to various rations for yearling steers 


Average 

ijdm 

weight 

— 

Average 

daily 

Average 

pork 

produced 

per 

steer 

Feed eonsumed per 1 lb. of gain 

'^SdUnc 
prioe 
per 100 
^bs. 

Dressing 

peroeot- 

•gs 

SheUed 

oom 

Idaseed 

oQ 

meal 

Com 

silage 

Alfalfa 

hay 

Molasses 

Lb$. 

688.23 

651. 

643.87 

658.71 

68006 

Lb9. 

2.06 

8.00 

2l78 

8.04 

2,07 

at. 

zs.n, 

28.13 

tS! 

Lha. 

6.67 

5.1U 

aoi 

a66 

6.02 

Lb$. 

0.04 

.61 

.02 

TJba. 

8.04 

8.88 

4.08 

Ui. 

0.S8 

.84 

1.08 

1.71 

air 

X5t. 

6.83 

.86 

U 

moo 

0.66 

JPsr d. 
oao4 
6a86 

60.84 

Sag 

mi7 
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Can the M^tana farmer fatten beef cattle for market? O. N, Arnistt 
(Montuna Bta, Hpi. im, pp. For determining the costs of fattening 

grade Hereford steers In Montana, two lots of 10 yearlings and one lot of 12 
two-year*old8 were fed during a 160-day test. The rations of the yearlings 
consisted of 9 lbs. of grain and 13.67 lbs. of hay daily for one lot, while the 
other lot received the same daily grain ration and one-half the amount of hay, 
together with 14.4 lbs. of sunflower silage. The two-year-olds received 12 lbs. 
of grain, about 8.6 lbs. of hay, and about 20 lbs. of sunflower silage per day. 

The average daily gains made by the three lots were, respectively, 1.71, 1.88, 
and 1,85 lbs., the calculated costs per pound of gain being 12, 10.67, and 16.4 
cts. The proflts per steer were calculated at $7.10 for the yearlings receiving 
no silage, $9.84 for the yearlings receiving silage, and $2.71 for the two-year- 
olds, based on feed costs of $0 per ton for hay, $3.50 per ton for sunflower 
silage, and $1.60 per hundredweight for grain. 

Fattening calves, yearlings, and two-year-olds, G. Bohstedt {Ohio Bta. 
Mo. Bttl., 9 (1924) > 9-10, pp. 175-183, figs. 6)^— In continuing the compara- 

tive feeding tests with calves, yearlings, and 2-year-olds (E. S. R., 50, p. 170), 
60 Herefords were secured from Colorado in the fall of 1923. The calves were 
on experiment for 182 days, the yearlings 164 days, and the 2-year-olds 126 days. 

A lot of each age received a ration of corn, clover hay, silage, and oil meal, 
on which average daily gains of 2.23 lbs., 2.32 lbs., and 2.65 lbs. were made 
by the calves, yearlings, and 2-year-olds, respectively. When ground soy beans 
replaced the oil meal in the rations of yearlings the average dally gain was 
2.18 lbs. This lot sold for 26 cts. less per 100 lbs. on the market. A fcot of 
yearlings receiving com, clover hay, and silage made an average dally gain of 
2.16 lbs. On a ration of corn, soy bean hay, and silage the gain averaged 2.22 
lbs. per day, but the selling price was 25 cts. lower per 100 lbs. than in the 
above lot. The younger steers required less feed per 100 lbs. of gain and the 
selling price was uniformly higher, thus making the proflts greater. 

Full feeding of calves on grass versus full feeding in a dry lot daring 
summer months after having been carried through the winter on virtually 
a maintenance ration the basis of which was silage (Kansas Bta. Bien. Rpt. 
1999^4, P- 92). — One lot of calves wintered on a ration of 22.86 lbs. of cane 
silage and 3.5 lbs. of alfalfa per head daily made average gains of 65.3 lbs. 
per head, while a second lot on a ration of 22.84 lbs. of cane silage and 1 lb. 
of cottonseed meal per head daily made average gains of 84.6 lbs. during the 
winter period. In the spring one-half of each lot was full fed in dry lot, 
while the other half was full fed while on bluestem pasture throughout the 
summer. The results indicated that full feeding during the winter and mar- 
keting in the spring was the more profitable procedure for calves. Full feed 
on pasture during the summer was more profitable than dry lot feeding. 

[Expeidments with sheep at the Kansas Station] (Kansas Bta. Bien. Bpt. 
1923-24, PP- 94, 95, 96). — ^The results of experiments in sheep production are 
briefly noted. 

Feeding western lambs. — ^In a comparison of various roughages for fattening 
lambs when fed with shelled corn, the following efliclencies were calculated; 
Alfalfa 100 per cent, sweet clover 96 per cent, cowpea hay 87 per cent, and 
Sudan grass hay 56 per cent. In other comparisons com was found to have 
an efficiency of 100 per cent as compared with 96 per cent for unthreshed kafir 
heads and 90 per cent for threshed kafir. 

Farm fiook management.—^In a test of the advisability of purchaising old 
ewes for fall breeding and marketiiig them with their lambs In the spring, 50 
old ewes weighing 119 lbs. each were purchased and bred to Hampshire, Shrop- 
shire, and Dorset rams. The ewes averaged 131 lbs. in weight in June and 
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produced 8 lbs. of wool. The lambs of fhe Hampi^re ram a^dvaged 70.8 lbs., 
of the Shropshire ram 04.8 lbs., and of the IDorset ram 09.2 lbs. 

SITeet of afire upon yield of wool (Kentut^^ Btn. Rt>t. 192S, pi, i, pp. Jfi, 
50), — determining the weights of the fleeces of the sheep in the statiou flock 
from 1916 to 1928, it was shown that the amount of wool decreased as the age 
increased. The weights of the fleeces of yearling sheep were found to be 
fairly accurate indicators of the animals* future wool production. 

[liamb feeding experiments at the Illinois Station] illlinois JSia, RpU 192$, 
pp. id, 17), — ^Six lots of 25 lambs each were used for comparing the feeding 
yalue of soy bean hay, soy bean straw, alfalfa hay, soy beans, soy bean oil 
meal, and linseed oil meal. The results indicated that soy bean oil meed and 
linseed oil meal are approximately equal in value, and that both are slightly 
superior to the ground bean. Equal gains were produced with alfalfa and 
soy bean hay, though the former was more efficiently utilized and less concen- 
trates were required per unit of gain. 

I^amb feeding investigations, 1922—2S, A. M. Patebson and H. W. Mab- 
STON (Kansas Sta, Circ, 109 (1924), PP. 4* ftff- i). — ^The results of these experi- 
ments have been previously noted (B. S. R., 60, p. 673). 

Some lamb-feeding results secured by the Kansas Agricultural Experi- 
ment Station, A. M. Paterson (Kansas Sta, Circ, 108 (1924), PP* fiO, 1 )* — 
The author has briefly reported the results of experiments In comparing rations 
for fattening lambs conducted from 1914 to 1922 at the station and previously 
noted from other sources. 

Fsatening lambs with barley and alfalfa, C. E. Fleming (Nevada Sta, Bui, 
106 (1924), pp, 14f 5), — ^The results of three 70-day feeding trials in com- 

paring rations of alfalfa hay alone with alfalfa hay pins 0.25, 0.5^ 0.76, and 1 
lb. of barley per day are combined and summarized in the following table : 



1 — Alfalfa bay alone 

2 Alfalfa hay pins 1 lb. barley 

8 Alfalfa hay plus 0.76 lb. barley. 

4 — Alfalfa hay plus 0.6 lb. barley. . 
6 — Alfalfa hay plus 0.26 lb. barley. 


Number 
of Iambs 

Average 

initial 

Average , 
daUy 

Average 

sumed 

Ibs.gai 

feed con- 
per 100 
n 

per lot 

weight 

gain 

Alfalfa 

hay 

Barley 


Lb$. 

Lht, 

Xbt. 

Zb8. 

26 

63.0 

a 175 

1,743 


26 

62.6 

1 .807 

685 

326 

26 

68.5 

! .271 

822 

276 

26 

1 64.0 

.235 

1,036 

212 

26 

62.0 

.207 

l,2f» 

121 


Tlie results in four commercial lamb feeding corrals, based on records of 
11,203 lambs, which are tabulated, were similar to those obtained in the sta- 
tion experiments. The use of good leafy alfalfa wifs shown to reduce the 
grrain requirements. The feed costs and proflts are discussed, as well ^ vari- 
ations in the gains made by individuals on the same ration. 

Feeding lambsvfor market, D. S. Bell and G. Bohstedt (Ohio Sta. Mo, But., 
9 (1924) t Ko, 9--10, pp. 108-17$, figs. $). — The results are reported of an experi- 
ment In comparing the feeding qualities of western lambs with native Ohio 
mutton and fine wool lambs during fall and winter feeding periods. In the 
fall feeding experiment, from September? . 27 to December 7, the western lambs 
made average dally guins per head of 0.896 lb. as compared with 0.867 lb. by 
the native flne wool lambs and 0,277 lb. by the native mutton lamhs. The 
native mutton lambs were infested with stomach wornm and treated during 
the experiment, which undoubtedly accounted for thelt poor gains. 

feeding expeitoeht, from December 27 to April 10; the native 
.lahibs were treated for stomach ^dfms. Both the western lambs and the 
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native mntton^ambs made average dally gains of 0.856 lb. in this experiment, 
while the native fine wool lambs gained 0.290 lb. The native fine wool lambs, 
however, sheared over 2.5 lbs. more wool per lamb than the other lots. The 
calcnlated prodts per lamb in both experiments were higher for the native 
Ohio stock. 

[BSxperiments with swine at the Illinois Station] {IlUnoiB Bta. Bpt X9B3, 
p. id).— In a comparison of chuffy, intermediate, and rangy types of Poland 
China pigs for market production, whi<^ were fed to a final weight of 225 lbs., 
the Intermediate type of pig was found to make the most rapid gains and 
to require the least feed for maintenance. 

A sow which previously lost her third and fourth litters, due to a vitamin 
A deficiency when being fed On white corn; carried her fifth and sixth litters 
to maturity when a little cod liver oil was added to the ration. Nine out of 
ten 50-lb. pigs receiving a ration of white com and tankage died before reach* 
ing marketable weight. « Another lot of 10 pigs receiving a small addition of 
cod liver oil to the ration was successfully raised to a weight of 275 lbs. 

[Investigations with swine at the Kansas Station] (Kansas Sta. Bien, RpU 
192S-24, pp. 89-91, 93, 94i 96, 97 ) . — The results of experiments in swine produc- 
tion are briefiy noted. 

The nutritive requirements of swine , — ^Four different rations have been com- 
pared for feeding brood sows: (1) White corn, tankage, and bone ash; (2) 
white corn, tankage, bone ash, and butterfat ; (3) white corn, tankage, bone 
ash, and sprouted oats; (4) white corn, tankage, bone ash, alfalfa, sprouted 
oats, and cod liver oil ; and (5) white corn, tankage, bone ash, alfalfa, sprouted 
oats, butterfat, and cod liver oil. The sows on the first three rations showed 
irregular breeding, and the pigs farrowed were weak in all but one litter, 
while the pigs farrowed by the sows on the fourth ration were big and strong. 
Ration 5 had not been going long enough for results. 

Hoggimg down corn . — In comparing the relative efllciency of corn and kafir 
for hogging down, lots of hogs were turned into each crop on September 13 
and October 13, and it was found to require 2.4 and 4 bu. more kafir than 
corn to produce 100 lbs. of gain in the respective trials. It required 21.32 lbs. 
more of the mature corn to produce a like gain than of the immature corn. 

In another trial a 40-day hogging-down period was compared with 30- and 
60-day hand-feeding periods. The amounts of corn required to produce 100 
lbs. of gain in the hogging-down period were 8.7 bu., in the 60-day hand-feeding 
period 6.6 bu., and in the 30-day hand-feeding period 4.9 bu. The hand-fed 
pigs made average daily gains of 2.14 lbs. as compared with 1.53 lbs. by the 
pigs hogging down com. Wet weather is considered responsible for a wastage 
of com in the hogging-down experiments. 

Mineral supplements in swine feeding . — The results of a test in which vari- 
ous mineral supplements were added to rations of corn and tankage and corn, 
tankage, and alfalfa hay for fattening pigs showed that practically no benefit 
resulted from the additions of mineral supplements to the latter ration. 

The influence of exercise on reproduction in hogs . — Four lots of 2 sows each 
were used for comparing the effects of exercise on the weights of the pigs at 
farrowing and weaxiing when receiving rations of corn alone or corn and tank- 
age. The pigs from sows fed corn alone and having exercise were practically 
as big as the pigs of sows receiving corn and tankage without exercise. 

Orowing stacker pigs . — ^In a comparison of the production of stockers from 
various sized spring pigs, it was found that the larger and older pigs made 
better use of their feed and attained a weight of 100 IbS. fby September 15. 
More time and more feed were required for the production of a similar weight 
by smaller and younger ifigs. 
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[Hoe feeding experiments at the Kentucky Station] {Kentuckp Sta, Bpt, 
192S^ pt. 1, pp, 48, 49 ). — ^Another year’s results of the hog feeding experimeatii 
at^e station are reported (B. S. 49, p. 671). 

ffogffing-doum ewperimentB. — ^‘‘Fonr one-acre plats were used. Corn hogged 
down, with tankage self-fed, gave a net profit of $39.10 per acre ; corn hogged 
down, with a mineral mixture self -fed, gave a net profit of $36.73 per acre; 
corn and soy beans grown together bogged down, with a mineral mixture 
self-fed* gave a net profit of $36.24 per acre; and corn and soy l)eans hogged 
down, with no mineral mixture, gave a net profit of $17.16 per acre.*' 

Barley for fattening hogs. — Five lots of pigs were used for comparing differ- 
ent methods of feeding barley, the following being the average daily gains made 
and the amount of feed required per 100 lbs. of gain on the different* rations : 
0.92 lb., requiring 658 lbs. of grain on a ration of dry whole barley hand-fed ; 
1.2 lbs., requiring 606 lbs. of grain on a ration of dry whole barley hand-fed 
plus a self -fed mineral mixture ; 1.04 lbs., requiring • 607 lbs. of grain on a 
ration of whole barley soaked 24 hours hand-fed ; and 1.32 lbs., requiring 480 
lbs. of grain on a ration of whole barley soaked 24 hours plus a mineral 
mixture self-fed. 

Feed requirements and cost of gains of spring and fall pigs* B. F. Fewn 
and M, A. McCarty (Minnesota 8tn. Bui. MS (1924), PP* S-IS, fig. 1 ). — ^The 
results are reported of comparisons during two winters in dry lot and two 
summers on pasture and in dry lot of protein supidements for fattening spring 
and fall pigs. The rations fed were as follows: (1) Shelled corn, red dog 
fiour, tankage, and semisoUd buttermilk; (2) shelled corn, red dog flour, lin- 
seed meal, and semisolid buttermilk; and (3) shelied corn, red dog flour, tank- 
age, and linseed meal. The semisolid buttermilk was hand-fed, while all 
other feeds were self-fed by the free choice method, together with a mineral 
mixture. All lots consisted of 10 pigs each and a total of 18 lots were fed, 
lots 1, 2, and 3 being on test during the first winter and lots 10, 11, and 12 
during the second winter, while lots 4, 5, and 6, and 13, 14, and 15 were fed 
in dry lot, and lots 7, 8, and 9, and 16, 17, and 18 were on alfalfa pasture 
during the first and second summers, res])ectively. The pigs were fed to an 
average weight of 200 lbs. The results are summarized in the following table : 


Comparison of protein supplements for swine 
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The radon eontaining linseed meal without tankage was uniformly the least 
satisfactory throughout, even though these lots also received semisoUd butter- 
milk. Ration 3, which lacked semisolid buttermilk, was the most economical 
and produced nearly as rapid gains as ration 1. The fall pigs gained as 
rapidly and^ required only a very little more feed than spring pigs on the 
average, but the need of more care is pointed out. 

[Experiments with swine at the Montana Station] (Montana 8ta, RpU 
192Sf pp. 24* 25, 47, 48, 58, 59). — ^The results of several experiments in feeding 
swine are briery reported. 

Does it pap to grind or soak “barley fed to pigsf C. N. Arnett. — ^In a com- 
parative test of different methods of feeding barley to pigs, it was found that 
C per cent less feed was required when the barley was ground, but that no 
advantage resulted from soaking the barley. Moreover, it required 12 per 
cent more time for finishing with soaked whole barley and 20 per cent more 
time with dry whole barley than with ground barley. 

What dry land pasture to use for hogs, T>. Hansen. — ^In comparing various 
pastures with dry lot feeding for hogs at the Huntley Substation it was calcu- 
lated that an acre of peas would save 229 lbs. of grain, an acre of rye 234 lbs. 
of grain, an acre of brome grass 263 lbs. of grain, and an acre of dry land 
alfalfa 576 lbs. of grain. Five hogs cleaned up an acre of corn (light crop) 
In 9 days, making gains of 1.75 lbs. per d^. 

Barley and rye as feeds for hogs, G. Morgan. — Four tests of the relative 
values of barley and rye and combinations of the two have been made at the 
North Montana Substation. Barley proved the more palatable and produced 
more rapid gains, but rye produced a larger percentage of lean meat in the 
carcasses. 

Peanuts for fattening hogs in the dry lot, J. C. Gbimes and W. D. Salmon 
{Alabama Bta. Bui. 223 (1924)* PP- 12). — The results of three experiments In 
comparing different rations, including runner peanuts, for fattening hogs in 
dry lot are reported. The rations consisted of lot 1 peanuts; lot 2 peanuts 
and shelled corn; lot 8 peanuts and 60 per cent tankage; and lot 4 peanuts, 
shelled corn, and 60 per cent tankage. All rations were self-fed, and the 
choice in selecting each feed was left to the pigs. All lots also received a 
simple mineral mixture. The comparative data obtained in the experiments 
are summarized in the following table : 

Comparison of peanut rations for fattening hogs in dry lot 



Number 
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6 

6 

0 

6 

6 

0 

0 

0 

0 

0 

0 
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110 
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1.96 

Pounds 

366 
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$5.84 

117 

1.09 

247 

183 


7.80 

110 

2.00 

354 


6.7 

5.48 

117 

L88 

290 

117 

as 

a89 

70 

1.58 

357 



a92 

70 

1.05 

292 

115 


aso 

75 

1.82 
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21.0 

9.48 

75 

2.02 

278 

1^86 

10.0 

aas 

122 

2.64 

373 
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2.42 

190 

190 


1041 
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2.74 

850 


AO 

12.47 
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2L01 

281 

185 

4.7 

1004 
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experiments showed that peanuts with a mineral mixture made a satis« 
factory ration for fattening hogs* and that less feed was required per 100 lbs. 
of gain than when corn or tankage or both were included. The objection to 
the rations, however, was that all the pigs in all lots killed soft or oily in the 
first two experiments. Slaughter data were not obtained for the third experi- 
ment 

The practical use of the different rations Is discussed, based on the market 
value of the feeds employed. 

Peanut meal as a protein supplement to corn for fattening hogs in the 
4ry lot, J. O. Obimbs and W. D. Salmoiv iAlahama Sta. Bui. 224 (1924), PP* 
16). — ^The results are reported of five experiments in comparing the value of 
peanut meal with tankage as supplements to corn for fattening pits in dry 
lot and to study the influence of peanut meal on the quality of the pork pro- 
duced. Three kinds of peanut meal were fed. Two kinds included the hulls 
and were guaranteed to contain 80 or 36 per cent of protein, while the other 
kind was made from the shelled nuts and was guaranteed to contain 41 per 
cent of protein. In the third and fourth experiments, hogs were removed 
from the test at intervals for the determination of the hardness of the carcass. 
The method of feeding the rations for each lot, gains, and feed consumption 
per unit of gain may be obtained f the following table ; 

Feeding ewperiments with hogs in dry lot on rations including peanut meal 


Lot 

Aver- 

age 

length 

of 

period 

Method of feeding 

Aver- 

age 

initial 

weight 

Aver- 

age 

dSly 

gain 

1 


Hand-fed 

Pounds 

64 

Pounds 

1.14 

2 

104 

do 

54 

1. 11 

8 

104 

do.. - 

64 

1.12 

4 

104 

do.. 

54 

1.18 

1 

101 

.....do.. ............. 

84 

1.21 

2 

101 

do 

83 

1.25 

8 

101 

do 

84 

1.81 

i 

101 

Free choice — 

85 

1.08 


69 

1 Hand-fed 

97 

1.33 

2 

69 

do 

98 

1.31 

8 

69 

Free choice 

94 

1. 35 

4 

69 

do 

96 

1,48 

1 

72.5 

Hand-fed 

87 

1.28 

2 

72.6 

do 

85 

1.47 

3 


Mixed, self-fed 

86 

1.25 


7a4 

......do.. ................ 

85 

1.42 

1 

06 

do 

76 

1.56 

2 

67 


132 

1.75 


Feed consumed per 100 pounds of gain 


Com 


PownSBi 

373 

216 

277 

304 

420 

394 

256 

420 

397 

230 


878 

194 


243 

274 


Tank- 

age 

Ppinut meal 

30 per 
cent 
protein 

30 per 
cent 
protein 

41 per 
cent 
protein 

Pounds 

46.6 

Pounds 

Pounds 

Pounds 

216 

139 

101 









43.0 



56 

255 

80 










67 

230 

97 










116 



64 

194 

143 









121 


137 

151 









It was found |o make very little difference in the rations as to whether 
they consisted of equal parts of corn and peanut meal or 7 parts of corn to 1 
part of peanut meal. A little more feed was required when the larger amounts 
of corn were included.' The most economical ration will depend on the relative 
prices of corn and'^peanut meaL The composite results of the two experiin^ts 
In which hull-free peanut meal was fed showed that the average daily gains 
were 0.16 lb. higher and the amount of feef required per 100 Ihs. of gain 
was 44.3 lbs. less than wheur the pigs received^ comparable rattens in whldi 
peanut mekl included the hulls. . ' ^ \ 
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Cloiiipaartooa of soybean oilmeals for supplementing corn for hog8« W. L. 
Robison (Ohio Sta. Mo, 9 (192J^), No, 9-10, pp, HS-U9, Ms. The 
analysis and comparative feeding value for hogs of soy bean oil meal prepared 
by various methods have been determined. Twelve lots of 6 pigs each averag- 
ing about 61 lbs. in weight were selected for making the tests. Each ration 
was self-fed to one lot and hand-fed to a second lot. Corn and minerals were 
employed as the basis of all rations. The average daily gains to 200 lbs. in 
weight with self-feeding and hand-feeding rations, including the different 
supplements, were as follows: Hydraulic or old-process soy bean oil meal 
1.07 and 0.91 lbs., solvent soy bean oil meal 1.12 and 0.77 lbs., raw-tasting 
expeller soy bean oil meal 0.93 and 0.76 lb., nutty-flavored expeller soy bean 
oil meal 0.99 and 1.06 lbs., ground soy beans 0.78 and 0.81 lb., and tankage 
1.21 and 1.02 lbs. 

Many of the self-fed pigs developed lameness, which materially influenced 
the gains, while none of the hand-fed pigs became lame, probably due to their 
larger mineral consumption and slower growth. The meals, placed in the order 
of feeding value as supplements to corn, were nutty-flavored expeller oil 
meal, hydraulic oil meal, solvent oil meal, and raw-tasting expeller oil meal. 
Cooking or making into oil meal was recommended for improving the feeding 
value of ground soy beans. 

Corn substitutes for hogs, W. L». Robison (Ohio Sta, Mo. Bui,, 9 (192i), No. 
9-10, pp, 150-15S ). — The advl.sabillty of replacing corn by the various grains and 
pasture is discussed. 

Rickets and paralysis in swine as affected by nutrition, G. Bohstbdt, 
R. H. Bethke, B. H. Edqington, and W. L. Robison (Ohio Sta. Mo. Bui., 9 
(1924), No, 9-10, pp. 199-144* Ms* 4 )- — In studying the nutritional factors influ- 
encing the production in winter of rickets and paralysis in swine, 10 lots of 
8 41-lb, pigs were selected and fed for 160 days without access to soil or 
green feeds. The basal ration consisted of 70 per cent ground white corn, 
16 per cent flour wheat middlings, 10.6 per cent linseed meal, 4 per cent 
blood meal, and 0.5 per cent salt until the pigs weighed 100 lbs., after which 
6 per cent of the linseed meal was replaced by corn. 

The results showed the necessity of supplementing the basal ration with 
both minerals and vitamins for the production of maximum growth and the 
prevention of rickets or paralysis. The addition of 1 per cent of cod liver 
and 2 per cent of precipitated bone flour produced the most uniform and rapid 
gains, and none of the pigs receiving these supplements became lame. Cod 
liver oil alone produced just as rapid growth, but 1 pig died and 4 others 
were only fairly thrifty or stimted. Five of the pigs receiving precipitated 
bone flour with aerated* cod liver oil were only fairly thrifty or stunted. 
In the lots receiving the basal ration alone or with mineral supplements of 
2 per cent of calcium carbonate, disodium phosphate, or precipitated bone 
flour, the gains made were only about half or less than half as rapid as 
when the mineral and vitamin supplements were furnished, and from 4 to 
6 pigs died from each of these lots during the experiment. The gains were 
slightly better with the supplement of 2 per cent casein or 2 per cent pre- 
cipitated bone flour, but 6 pigs died from the former and 2 from the latter 
lot, while none were very thrifty. Blood meal tended to hasten the develop- 
ment of rickets, as a lot receiving the basal ration without blood meal did 
better than the control lot. Precipitated bone flour, though proving valuable 
as a sbnrce of mbierals^ produced a mottling of the kidneys. 

A inlneral mlktiire for fatting pigs, J. O. Gbimiss and W. D. 

dAiiScoN Bui. il924)f pp* 10, Mo* 2).— The results are glv«i 

of two experlem^ta in determining the value of a mineral mixture of egual 
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parts by weight of charcoal, marble dust, and salt for pigs whmi s^-fed In 
dry lot a ration of 2 parts of ground com and 1 part of peanut meal (hulls 
included). The first experiment was conducted with pigs averaging 78 lbs. 
in weight at the start and lasted for a period of 106 days. The average 
dally gains of the lot receiving the mineral mixture were 0.93 lb. as compared 
with 0.46 lb. by the lot receiving no minerals. A total of 416 lbs. of feed, 
including minerals, was required per 100 lbs. of gain by the former lot mud 
572 lbs. by the latter. 

Similar results were obtained in the second experiment, which lasted 74 
days. The pigs at the start were slightly smaller, averaging 67 lbs. The 
average dally gains made were 1.86 lbs. by the lot receiving minerals and 0.97 
lb. when no minerals were fed. Three hundred and eighty lbs« of fbed were 
required per 100 lbs. of gain by the former lot and 487 lbs. by the latter. 
The hogs receiving minerals were consistently more thrifty and in better 
condition during both of the experiments. None were crippled in shipping 
to market as compared with 2 receiving broken legs in the second test from 
the nonmineral lot, while only 3 of the 9 were able to stand after reaching 
market. 

Swine Judging, R. T. Smith {Waahington Col, 8ta, Pop, Bui, ISO 
pp, S-1^, figs, Bl ). — ^The general principles of Judging breeding and fat types of 
swine are discussed. 

Photographing pigs with the aid of the ** focus frame,** G. Bohstedt 
(Ohio Sta, Mo, But, 9 (19B4), No. 9-10, pp, 154-156, figs, B ), — ^The use of a 
series of bottomless stalls is suggested for photographing pigs. The camera is 
focused on the pigs, the stalls raised by pulleys, and the camera snapped. 

[Poultry Investigations at the Kansas Station] (Kansas Stg. Bien, Rpi, 
192S^24t PP» 103-106, 107-116, 127, 128 ). — ^The results of the following experi- 
ments in poultry production are briefly reported ; 

Improving mongrel fiocks through selected standCM^dbred cockerels. — com- 
parison of the egg production of three generations of birds ^aded up by 
matings of mongrel hens with purebred White Orpingtons, White Wyandottes, 
and Single Comb Rhode Island Reds indicated marked improvement as a 
result of the Wyandotte and Rhode Island Red matings, but the White Orping- 
ton matings showed a decline in egg production, as Sid also the mongrels. 

The feeding value of mUo, cane, kafir, and nUaed feed for pullets , — The 
records of the egg production, fertility, and hatching percentages are given for 
groups of pullets raised on the same rations as their dams received. A group 
on ground cane, with 25 per cent of meat scrap as the mash and whole cane 
seed as the scratch feed, was very backward in egg production and maturity. 

Poultry flock management . — In a study of flock management, pullets were 
confined in one-half of a laying house, while hens In the other side were 
allowed range. The hens averaged 68.7 eggs per bird and the pullets 08.7 
eggs during the first 8 months of the laying year. The egga of the hens which 
were set proved tp be 95 per cent fertile and 79 per cent hatched. 

Incubation studioi , — ^In a study of the effect of freezing the comb and 
wattles of cockerels on the reproductive organs, it was found that the testicles 
of one weighed 3 gm. as compared wltli 15 gm. for the testicles of an^er 
cockerel not having Its comb and wattles frogen. No difference in fertility of 
another cockerel resulted after its comb had bemt frosen. 

The calcdum metabolism of the growing ehick''*Vas studied malditg 
analyses of the Shells and contents of ei^ subjected to varying peflods of 
incubation and other treatments. The ^eets of various factors mi hatxdiltig 
W:ere studied by exposing trays of eggs to sunlight 16 minutes dally, to 
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violet Uglit 5, 10, and 2^ minutea daily, cooling 5 or 10 hours at one or two 
periods daring IncatMition, and Incubation at 05 and 105” F. during the first 
3 days as compared with 101® during the first week. The hatching results are 
tabulated but not discussed. In one experiment the hatchablUty was slightly 
reduced by cooling, while the results with ultraviolet light and sunshine In 
three experiments were not uniform. In one experiment the hatchablUty was 
SlJfpet cent with the preliminary incubation temperature of Ob'*, &JJ6 per cent 
with A temperature of 101®, and 25 per cent when a temperature of 105** was 
employed during the first 3 days of incubation. 

The effect of inadequate rations on the production and hatchaHUty of 
eggs . — ^The egg production, fertility, and hatchabillty of seven pens of 10 White 
XiCghorn hens receiving rations varying in their vitamin content and other 
constituents are tabulated. The fertility of the eggs was 92 per cent or above 
in aU but one pen, which received a ration containing no green feed and low 
in vitamins B and C, in which case the hatching percentage was 82 per cent. 
The egg production was very low in this pen, and the batchability of the fertile 
eggs was only 46 per cent A 17 per cent hatchablUty was obtained In the eggs 
from a pen receiving a ration low in vitamins A, C, and D. 

Relation of vitamin content of feed and of the use of light to immunity to 
roup and the production and hatchability of eggs . — Six pens of White Leg- 
horn pullets were fed on rations containing various amounts of the different 
vitamins with and without sun or untraviolet light. The lack of vitamins A 
and B resulted in a heavy mortality of the chicks hatched, due to nutritional 
disease or beriberi, but none of tl£e hens died from a lack of vitamin C in 8 
months. Five of the 12 hens receiving a ration low in minerals and with- 
out light died with lesions resembling rickets. This was probably due to a 
deficiency of vitamin D, since the disease did not develop in another pen re- 
ceiving the same ration, with exposure to ultraviolet Ught. The egg produc- 
tion and hatching percentages were much greater in the pens receiving ultra- 
violet light or sunlight 

Chemical analyses of tlie blood of the fowls of the different lots showed 
no regular differences In the total nitrogen, urea, or sugar content, but the 
eggs of the lots receiving a complete diet with light contained more calcium 
and pho[q>horu8. 

[Poultry experiments at the Kentucky Station] {Kentucky Bta, Bpt 1929, 
pt. f, pp, — ^The results of the year’s investigations with poultry are 

briefiy noted, portions of which have been abstracted from more completei ac- 
counts in other places. 

H-ion concentration and total alkalinity of the white and yolk of hen 
eggs . — ^This study has shown a rather constant pH value for the yolk of eggs, 
while the pH of the white increases with age. It is suggested that the white 
contains sodium bicarbonate, which is changed to normal carbonate with the 
escape of the free cai4H>n dioxide from the egg. 

The feeding of mitk in various forms to laying hens . — ^The third year’s re- 
sults of this experiment were In substwtial agreement with those of the first 
two years. The annual egg production on the different rations averaged for 
the three years 145 eggs on skim milk and a basic mash, 152 eggs on skim milk 
withemt mash, and 149 eggs when receiving the standard mash of equal parts 
of bran, shorts, ground o^, com meal, and meat scrap. When the meat scrap 
of thei mash was repla by dried buttemallk, 179 eggs were laid, while 
another pen-receiving meat scrap laid 178 per hen. 

of the common grains as supplements to skim milk for laying 
pieiUi of 29 Barred Plymouth Eodb: pullets each were used for com* 
paHiig Tarious rations in addition to sour skim milk for laying hens. The fol* 
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lowing: grain mlxtiirea were fed to tfte different pens: X!^en 1, sh^led corn only; 
pen 2, shelled corn and oats 7:3; pen 3, shelled corn and wheat 7:3; and pen 4^ 
tithelled corn, oats, and wheat 6:2:2. The average annual egg productions 
on the rations were, respectively, 180, 161, 188, and 182 eggs. The winter pro*- 
dnction of the diffeiwt lots ranked in the same order. 

Poultry Investigations^ B. O. Kennakd and P. S. White (Ohio Mo. 
Buh, 9 (1994), Bo. 7-8, pp, Kyt'-llt). — K progress report is given of conttiRia- 
tions of the experiments previously noted (B. S. B., 51, p. 471), as well as 
brief reports of the results of other experiments noted (B. S. B., 48, p. 667; 
51, p. 277). 

In another experiment the hatchabiUty of the eggs produced by pullets 
in the station flock has been increased from an average of SO to 40 per cent 
to 60 to 70 i>er cent for the total eggs set by allowing range on blue grass 
or rye during the winter when the ground was not covered with snow and 
by the prevention of inbreeding in the flock. The feeds used in obtaining 
these results were cracked yellow corn and wheat as a scratch, while the 
mash contained ground corn, ground oats, wheat middlings, wheat bran, 10 
per cent meat scrap, 10 per cent dried buttermilk, and 5 per cent alfalfa 
meal. A hot mash, chopped alfalfa, hot skim milk, and hot water were 
also supplied during the winter. 

Value of certain grains for laying bens (Montana Bta. Rpt. 199S, p. 38). — 
In a comparison of wheat, oats, barley (hulled or hulMess), corn, and peas 
fed either alone or in combinations as greens for laying hens, it was found 
that oats and com mixed in equal parts gave the best results. Wheat alone 
proved very satisfactory except for its cost. 

Report of egg-laying contest for 1024, K. H. Hannas and F. H. CmcKNKE 
(New Jersey Btae. Bints to Poultrymen, 13 (1924), No, 3, pp. 4). — ^A preliminary 
report of the Bergen County international egg-laying contest and the second 
(yearling) year of the third Vineland International egg-laying and breeding 
contest. 

A simple mineral mixture for chickens, D. O. Kennabd (Ohio 8ta. Mo. Bui., 
9 (1924), ^0. 9-10, pp. 159-164, figs. 3). — ^A mineral mixture is recommended for 
chickens consisting of 60 parts of flne ground raw bone meal, 20 parts of 
ground limestone, and 20 parts of sodium chloride. Its recommendation is 
based largely on the results of the investigations noted above. 

Raising Raster broilers, D. G. ICennabd (Ohio Sia. Mo. Bui., 9 (1924), No. 
9^10, pp. 165-168). — ^The production of Easter broilers is discussed. For this 
enterprise the birds must be hatched from 8 to 10 weeks before Easter in 
order ibat they attain the desired weight of from 1.5 to 2 lbs. They must 
be kept indoors, and prox>er feeding is especially Important. In addition to 
the usual feeds, the mash should include 3 per cent of cod liver oil or 
yolk, and the chicks should receive buttermilk or milk and lettuce or 
cabbage. The cod liver oil should be omitted from the ration 2 weeks be- 
fore marketing if order to avoid the production ot a fishy flavor. 

An automatic switch for poultry hcmses, 0. M. FsnousoN (MUMgan 8ta* 
Quart. Bui., 7 (1924), No. 2, pp. 44-4^f fig* 1).-^A simple device for automatically 
turning the lights on in the poultry houm Is described. An alarm clock Is 
used as a regulator. 

BAZBY PABHIHa^StAlBWirfi 

[SVMUi^ 4»peBiai6iita inttb daiigr cattle «t tlw OUtawtla fltattm} iJfWnoUi 
file. Bpt. iSeSi, pp. IS, 4|0).— BteUmlnary xeaults bnllcate ^t mg be^ oU 
oornwrec fAyntablg Vitb choice oottoaseed aiecl In leedhv Talae lot sdik 
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production^ but soy bean straw was a retatively poor roughage for yearling 
dairy heifers because of its coarse, woody stems and low protein content 

In other experiments, soluble mineral salts appeared to be beneficial, while 
the feeding of bone meal ad libitum is not recommended because of the 
harmful effects of the accompanying large salt consumption. 

In a study of the use of self-feeders, cows have tended to consume the 
proper feeds to meet their requirements through the entire gestation period, 
though marked Individual and periodic differences were observed in the 
preference of animals for particular feeds. Corn was the most palatable 
concentrate. 

[Feeding experiments with dairy cattle at the Kansas Station] (Kamos 
Bta. Bien, RpU pp. 99-101, 1811, JS8). — ^In comparing ground kafir seed 

and com chop for milk production, 8 cows were fed by the double reversal 
method. The basal ration consisted of alfalfa hay and cane silage. When 
receiving ground kafir In addition to the basal ration, the cows averaged 
slightly higher in body weight, but the difference is not significant. The milk 
and fat production was slightly lower on this ration than with the corn, but 
the decrease was only 4 per cent for milk and 8.1 per cent for fat. In another 
test three lots of 4 heifers were used in comparing corn, kafir, and cane seed 
as supplements to alfalfa hay for growing heifers. The gains in weight indi- 
cated a slight superiority of corn over kafir, but in height the reverse occurred. 
Cane seed produced the smallest gains in weight and height. 

In two trials with 16 cows divided into four groups, the palatabillty of 
four grain mixtures was compared by determining the length of time required 
for the consumption of the ration. A mixture of 400 lbs. of wheat, 200 lbs. 
of bran, and 100 lbs. of oil meal proved the most palatable, followed in order 
by mixtures of 300 Iba of wheat, 300 lbs. of corn, and 100 lbs. of oil meal; 
300 lbs. of wheat, 200 lbs. of corn, 100 lbs. of bran, and 100 lbs. of oil meal; 
and 600 lbs. of wheat and 100 lbs. of oil meal. In another test a mixture of 
5 parts of wheat to 1 of oil meal was refuseil by cows after they ha^ eaten 
their regular grain and silage ration. 

In continuing the study at the Colby Substation on the carrying capacity 
of pastures (E. S<. R., 49, p. 472), 1.75 acres of Sudan grass pasture was found 
to furnish ample feed for 2 cows for 98 days In 1921, 58 days in 1922, and 
101 days in 1923. This pasture also acted as a stimulant to milk production. 
In other experiments grate or silage was found to increase milk production 
when fed as a supplement to summer pastura 

[Experiments with dairy cattle at the Montana Station] (Montana Bta. 
Bpt 19188, pp, 20, 21, 49, fig. Jf), — The results of the following experiments are 
reported, some being continuations of those previously noted (E. S. B., 49, 
p. 172 ; 50, p. 176) : 

Bunfiotoer silage for dairy cows, C. N. Arnett . — A 90-day comparison of the 
value of oat-and-pea silage with sunflower silage for milk production indicated 
practically no difference. The four cows on sunflower silage produced an aver- 
age of 1.17 lbs. of butterfat per head dally as compared with 1.16 lbs, for the 
four cows receiving the oat-^and-pea silage. The average dally ration of the 
two lots consisted of BS lbs. of silage, 11.75 lbs. of alfalfa/hay, and 9.^ Ibs^ of 
grain. The suniewer silage was calculated to cost $1.47 per ton less than 
oat-and-pea silage. 

oompared vHth pasture for dairy cows, O. N, Arnett.; — Oows required 
0.1 acre moie land per head for pasture than was required tot the productiem 
of sufikient soiling crops. The group receiving the latter feed inx>duced 1.75 
lbs. more, milk and 0^ lb. more fat than the group on pasture. The pasture 
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was, however, more economical because of the cost of cutting and feeding the 
soiling crops. 

Summer pasture for com on irrigated land, D. Hansen.<-^At the Huntley 
Substation irrigated pastures, especially seeded, have been found to carry per 
acre 1.5 to 2 cows giving*a full milk flow for 4.5 months. 

I*he v^ation between age^ weight, and fat prodnctlen In dairy cows, 
O. W. Titbnicb, a. O. Bagsdale, and S. Brody (ilfiisoari Sta, Btd. BZl (10^4)^ 
pp, figs. 5). — ^These results have been essentially noted in two previous 
studies (E. S. R., 50, p. 578). 

Factors affecting the percentage of fat in cows’ milk, C. W. Tubksb {Mis- 
souri Sta, Bui, 022 {1924), pp. S-22 figs, 11 ), — ^The effects of various physio- 
logical factors and breed differences on the butterfat percentage of ^ milk, as 
determined in earlier studies at this station and by other investigators, are 
briefly reviewed. 

The metabolism of calcium, magnesium, phosphorus, and sulfur in dairy 
cows fed high and low protein rations, C. F. Monroe {Jour, Dairy 8oi„ 7 
{1924) n No, i, pp. 58-78 ), — ^Tbis is another account of the study of the effect of 
high and low protein rations on the nitrogen, calcium, phosphorus; magnesium, 
and sulfur balances of dairy cows, previously noted (E. S. R., 51, p. 875). 

The effect of gestation upon lactation in the dairy cow, A. O. Ragsdaub, 
C. W. Turner, and S. Brody {Jour, Dairy Sot., 7 {1924), No, 1, pp, 24-JtO, 
figs. 2 ). — ^By tabulating from the Advanced Register of Guernsey Cattle the 
monthly milk production during lactation of nonpregnant cows and cows bred 
during the third and fourth months of lactation, it is shown that during the 
first 6 months of the lactation period the monthly decline of the two groups was 
similar, but the decrease was more rapid in the pregnant cows from the fifth 
to the twelfth month. 

A second method of studying the effect of gestation on lactation consisted 
of grouping the cows at the eighth, tenth, eleventh, and twelfth months of 
lactation according to the stage of pregnancy. A rapid decline in milk pro- 
duction was evident after the fifth month of gestation. Composite data in- 
dicate a reduction of from 480 to 800 lbs. in the milk production due to pr^- 
nancy in the latter part of the lactation period. This reduction is due to the 
necessity of proj^rly nourishing the fetus, and ** it is believed that the reduc- 
tion in milk flow of the lactating dairy cow gives a better picture of the 
nutrients required to develop the bovine fetus tha# does the dry matter con- 
tent of the fetus expressed in pounds of milk.'* 

A study of the cattle of the Gampine region {trans. title] {Min, Agr. [Be^ 
gium}, Serv, Blevage Pub, 4 {1928), pp. 88, pU, 16, figs. $), — This deals with 
the characteristics of Campine cattle and the conditions prevailing in their 
native region in northern Belgium. 

The eluuractnistics of the Red German cattle [trans. title], V. O. Svhexnko 
{Izv. Opytn, Dona i Sev. Kavkaza {Jour. Agr, Research Don and North Caur 
casus) No. 1 (iPfiS), pp. This deals with the milk production and feed 

requirements of Bed German cattle as determined from six years* observations 
of a herd at the Bostov-Nakhlchevan Agricultural Research Station. 

The cow tester’s handbook, J. O. MODownnL {U. 8. Dept. Agr.^ Miso. Dire. 
26 {1924) i PP* fiPb. 6 )* — ^A handlmk setting forth brl^y the duties of 

cow testers. 

Bfiik [trans. title], C. Foa^Hsa (Min, Agr. [Argentina], 8ecc. Propatwtda e 
Informes <7<m S17 (1924); pP- 199, figs, f7).— This coni^bBts of a series of 2© 
lOcturmi on the cheihical and physfolc^dcal propeorflleB bt milk, dealing as wen 
wilh the princlifleB in^tved In its product and handliiigt and the mannfmh 
ttos of dairy products. . 
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Coatrtbution to t&e stadijr of the rlsiiig of cream on milkt A. G&thfOLEB 
{Beitrad mr Kenntnis der Auprahfimng der Milch, Inaug. Visa,, Univ. Zftrioh, 
19B3t pp, 29f fig, 1), — ^The results of a study of the Ihctors influeuciug the rate 
of the rising at cream are given. Samples of milk were found to show differ- 
ences in the fat content at different levels in the can within 20 to 30 minutes 
after milking* but when the milk was moved about the mixing prevented the 
rising of the cream. Cream rose much more rapidly when the milk was cooled 
and when the fat globules were large. 

[Experiments in dairying at the Illinois Station] illUnoU 8ta, Rpt, 192$^ 
pp, 19, 20), — The milking machine* unless properly sterilized* has been found 
to be an Important source of milk contamination. Bacterial action in plain 
bulk and condensed milk kept too long produces off flavors which have a de- 
trimental effect on the ice cream made from them. 

Standardizing the acidity of the cream and adding salt have been found most 
satisfactory for reducing the fat loss in buttermilk. In studies of the factors 
affecting quality in ice cream, homogenization was found to improve texture 
and resistance and reduce the amount of milk solids required. The percentage 
of overrun depends on the composition and method of preparation and is di- 
rectly associated with the texture. 

Effect of the process of manufacture on the germ content of bulk con*> 
densed milk, H. A. Ruehx (New York Cornell Sta. Mem. 76 (1924), pp, S-18, 
figs, S ), — ^The bacterial content of milk during the various processes of con- 
densing has been determined in studies at the University of Illinois, and the 
results are herein reported. 

The milk used was purchased from farmers, skimmed to an approximate 
2.3 per cent fat content* heated to 160"* F. by live steam, and held at this tem- 
perature for 15 minutes, after which it was boiled under a vacuum pan at a 
temperature of 128 to 140*" for 1.5 to 2 hours. After being concentrated from 
3.5 to 1 part* it was superheated to 180 to 186° until properly thickened, after 
which it was cooled. Bacterial counts were made of the raw milk and of the 
processed milk after preheating, concentration, and superheating. Some of the 
samples were modified by skimming* by the addition of some concentrated 
milk, and by changes in other conditions. The equipment was carefully cleaned 
between batches much as would be expected under commercial operations. 

The results showed that the processes through which milk goes in being 
condensed tend to lower tbe bacterial content of the finished product* the 
maximum* minimum, and average final counts being* respectively* 36*400* 480* 
and 6,289 bacteria per cubic centimeter, though the initial milk had counts in 
some cases of over 100,000*000. High bacterial counts in condensed milk are 
suggested as due to contamination after manufacturing or to improper storing. 

Ice cream Investigations (Kansas 8ta. Bien, Rpt, 1923^, pp. lOlrlOS ), — 
In viscosity studies with ice cream* aging in separate cans resulted in dif- 
ferences in each can in the viscosity and yield of the frozen product The 
reason for this was not determined, as the fat* total solids, and acidity were 
similar. It has been found that there is an optimum viscosity for maximum 
yield. With a low viscosity the mix is unable to retain sufficient air and 
lacks smoothness of texture. Excessive viscosity prevents the incorporation of 
air^ and low yields result This study is being continued for further determina- 
tion of the factors responsible for viscosity. 

Beport of the d^egates f rom Argentina to the World's Hairy Congress 
held In Washliiiiton^ Philadelphia, and Syracuse [trans. title], A. Pimentel* 
O. M. OakAims* E. H, Pearson, jr.* and E. M. Quintana (Min, Agr. lArgenfino\, 
Setxs, Profmgmdd 0 isfformes Circ, SIS (1924), pp, SOS, pW. S, figs, This 
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includes descriptions of educational institutions and exliibits and practical 
dairy conditions as observed in this country, as well as an account of tbe 
congress {B« S. B*, 49, p. 901)* 

m 
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Veteriiiary hygiene^ — Hygiene of prodnetlve farm animals, M. Kum- 
nEB (Veterin&rhyffiene, — I, Oeaundheitapfleye der Landwirtaehaftlichen Nais- 
Here. BerUai: PaaU Parey, 1924, Jjh cd,, rev. and etal., vol. i, pp. X/4-^89, jtiTs. 
442 ). — A. new revised and enlarged edition of volume 1 of this work (B. S. B„ 
49, p. 178; 49, p. 278)/ 

First aid to animals, J. L. Leonabd {New York and London: Harpbr d Broa., 
1924, pp. X-4-$96, figa. 37). — ^Thls is a practical account 

The influence of nutrition on the incidence of disease, J. B. Obb {Yet. 
Beo., 4 (1924), Noa. 45, pp. 945-947; 46, pp. 933-^37).— The author calls atten- 
tion to the urgent need for research to determine the requirements for all 
the constituents of food which are known to be essential, and the connection 
between specific defects and the correlated pathological phenomena. A dis- 
cussion on the paper is included (pp. 963-967). 

Prevmition of disease, D. Bbuce (Nature [London], 114 (1924) ^ No. 2858, 
Bup., pp. 215-227; alao in Science, 60 (1924), No. 1545, pp. 109-124)*— In this 
presidential address, delivered at the annual meeting of the British Associa- 
tion for the Advancement of Science at Toronto on August 6, 1924, the his- 
tory and mode of prevention of certain types of diseases are summarized. 

Among the Infectious diseases, Malta fever, typhoid fever, tetanus and 
diphtheria, and tuberculosis were selected as bacterial diseases illustrating 
prevention by finding and eliminating the sources of the disease, by securing 
greater resistance through bringing about a mild attack of the disease, by 
neutralizing the toxins of the invading bacilli through the introduction of anti- 
toxin, and by improvement of hygienic conditions and the segregation of the 
more infective tyiies, rei^ectively. Of the protozoal diseases the tsetse-fly dis- 
ease, sleeping sickness, yellow fever, and malaria are discussed as illustrating 
diseases which can be eliminated most satisfactorily by the removal of the 
carriers of the infection. A final group under infectious diseases is called the 
undetermined group in which the parasite is unknown or doubtful. Under 
this group are discussed trench fever, typhus fever, and Rocky Mountain fever, 
the prevention of which is best effected by the removal of the carrier. Brief 
mention is made of severar diseases of which the hiost valuable meHiod of 
prevention seems to be the use of virulent serum or toxin-antitoxin mixtures. 
Included in this group are rinderpest, foot-andmouth disease, and scarlet 
fever. 

Dietary deficiency diseases, particularly rickets, and diseases referable to 
the ductless glands are also discussed briefly. 

Stodt^poisonliig plants of the range, O. D. Mabsh (U. B. Dept. Agr. BuL 
1245 (1924) t PP* 56, pda. 45, figa. 50). — ^This is a revision of and supersedes 
Bulletin 675, previously noted <B1. 8. B., 89, p. 386). 

On the eflects of ea8ta*atioii upon the Oiryold gland, hypophyMs, thymus# 
and adrenals in the alhino rat [trans. title], 8. Matsuba (/out* Japm, 800 , 
Vet. Sci., 5 (1924), No. 5, pp. 169-260, pla. is a vepovt ot studies based 

\J6pm 255 male rats, varying from new born to 309 days of age. 

The present status ^ the parasitic nematode lasslly AiSeaiddae, €h W/ 
Bmns and G. Baown (Pub. Mealth Bpta. [U. 8.1, 59 (1924), No. 52, pp. 1937^ 
i$62),-’^Tbe inaccessllAHty of the Utemt^ the Ascaiddae him M 
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to prepare a key which gives ihe more essential characters of the present 
genera of the family, including five reported as parasitic in man, namely, 
Ascaxls, Toxocara^Belasoarls, Tozascaris, Lagochilascaris, and Fusaria sens, 
lat 

Biseases of farm animals {KamaB Bta, Bien, Rpt 192S-24y pp. t20-X24 ). — 
In investigations of abortion disease and of blackleg, the aggressive strength 
of filtrates produced from avirulent strains of ClOBtridium chauvei was found 
to be as high as that of filtrates produced from virulent strains (E. 8. B., 49, 
p, 680). This made it possible to use avirulent strains in the production of 
blackleg filtrate, which insures the use of a larger number of strains and the 
production of a more highly polyvalent product than ft only virulent strains 
were used. 

In reporting upon poultry disease investigations the areas of localisation 
found in examinations made of the organs of 33 chickens affected with tuber- 
culosis are shown in tabular form. Two cases of inf^tious enterohepatitls 
(blackhead) in chicks were diagnosed. Eleven cases of gizzard worm infesta- 
tion were diagnosed, in contrast to one the preceding year. Arecollne hydro- 
bromide was administered in a few cases of tapeworm infestation and found 
to be very efficient, but more work needs to be carried on before it can be 
recommended to the layman. Its correct dosage for fowls was not deter- 
mined, but 0.1 grain seems to be about the therapeutic dose. Two cases of vent 
gleet reported showed severe infection of the ovaries, and both gave pure 
cultures of B, pullorum. 

Some cultural characters of .Bacillus abortus (Bang) with special refer- 
ence to OOa requirements, T. Smith {Jour. Expt, Med.y 40 {1924) ^ No, 2, pp, 
219-232), — The investigation reported is chiefly a study of the carbon dioxide 
requirements of B, abortus as determined by the growth of freshly Isolated 
strains In varying dilutions in sealed agar tubes containing different concen- 
trations of carbon dioxide. 

It was first shown that some oxygen is necessary for the growth of the 
organism, for in sealed tubes growth became stationary after a time and was 
renewed on opening the tube. In the absence of carbon dioxide in a sealed 
tube the growth of the organism was rapidly inhibited. In tubes containing 
carbon dioxide in varying concentrations of from 0.1 to 10 per cent, growth 
was rapid and vigorous. In mixtures of nitrogen and air and hydrogen and 
air no growth took place until carbon dioxide was admitted to the extent of 
2 per cent by volume. In mixtures containing 90 per cent of carbon dioxide 
grow^ was retarded and in 100 i>er cent practically entirely eliminated, 
while in an atmosphere containing 10 per cent of carbon dioxide and 90 per 
cent of nitrogen or hydrogen growth was luxuriant. 

The effect of carbon dioxide Is considered not to be due to alterations in the 
H-lon concentration, for it was demonstrated that growth of B. abortus takes 
place readily in suitable media varying in H-ion concentration from pH 6 to 8. 
The growth of B, abortus for a time in sealed tubes is explained tentatively 
by the producticm of carbon dioxide by the transferred bacteria and the reteu' 
tion of the carbon dioxide by the seaL 

The vacciiiiil irn'mimizatioii of guinea pigs against Bacterium abortua 
(Bang) ii^ection, I. F. Hudpijbson (Michigan Bta, Quart, Bui,, 7 {1324)9 No, 2, 
pp. 63-^9 ), — ^In ^Is progress report on the study of infectious abortion, data are 
presented showing liiat inununity to B, abortus can be induced in guinea pigs by 
the subcutaneous injection of an avirulent strain of the organism 

In addition to a preliminary experiment of limited value on account of the 
absence ^ centrals, the evidence includes two experiments involving in one 
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case 10 female guinea pigs and 3 controls and in the other 10 male guinea 
pigs and 3 controls. The ImmuniJiation in all cases consisted in a single sub* 
cutaneous injection in the abdominal region of 0.5 cc. of a turbidity 5 (Mc- 
Farland nephelometer) of a living suspension of the nonvirulent culture, the 
subsequent exposure, and the feeding daily for 10 days of from 3 to 5 43-hour 
agar slants of a virulent strain. 

The animals in the first group were autopsied about 9 weeks after the be- 
ginning of the experiment. The organs of the immunised animals and two of 
the controls showed no evidence of infection, while the third control had 
characteristic lesions in the spleen, liver, and left costal cartilage from whidb 
B, ahortm was isolated in pure culture. In the second group the immunised 
animals again showed no signs of infection, while all of the controls showed 
marked signs of infection and their diseased organs yielded abortus in 
pure culture. All but one of the immunized animals gained in weight during 
the experiment, and all of the controls lost in weight. The duration of the 
immunity thus secured has not yet been determined. 

[Infections abortion in mares and in cows] {Kentucky Bpt. 192S, pt, i, 
PP- 41% — K brief reference Is made to the use of vaccine in combating this 
disease in mares, and to its occurrence in cows. 

Sensitivity to anthrax and the nature of antianthrax immunity [trans. 
title], A. ZiBOWi (BoL IsU Sierotera, Milan,, S (1924), 9 , pp. 181^189 )* — 

This is a discussion of the Besredka theory of cutaneous immunity in anthrax 
(£. S. R., 44, p. 877). In the author’s opinion the susceptibility of the skin 
to anthrax in contrast to other organs is caused by a deficiency in the de- 
fensive and bactericidal power of the cells of the epidermis. The anthrax 
bacilli are not destroyed in the skin, but multiply and become moj^ified so that 
they acquire resistance against the normal lytic and phagocytic power of the 
intracellular fluids. In guinea pigs and rabbits immunized against anthrax a 
state of allergy is set up, and the cutaneous or subcutaneous injection of liv- 
ing anthrax bacilli is followed by a marked reaction which has the effect of 
concentrating in the skin those substances which under normal circumstances 
circulate through the other organs. 

Production of antibodies in cutaneous antianthrax immunity [trans. 
title], A. Gbatia (CompU Rend, Soc, Biol. IParis'], 91 (1924), No. 28, pp. 795- 
797). — ^The author explains cutaneous immunity to anthrax in somewhat the 
same way as noted in the above paper. In his opinion, the better success ob- 
tained in vaccination by the cutaneous than by the subcutaneous route is that 
the skin is favorable to the multiplication and encapsulation of the tap^teria 
which impregnate the tissues with toxic products. The animal thus vac- 
cinated responds not only with agglutinins and allerglns but with antiaggres- 
slns. On the other hand, the bacteria, which are introduced subcutaneously 
are rapidly phagocytized and do not have time to become encapsulated or to 
liberate aggresMns. The body responds with the formation of agglutinins but 
not antiaggressi^s, and is consequently not effectively immunized. 

Toxieo-immu^ologlc and serologic relationship of B. botnlinits, type €!« 
and B. parabotulinus, ** Seddon/* XXXl, W. PrxNNiNGiCB (Jour, Infect. Dis- 
eases, 55 (1924), No. 4, PP* S47S52, pg. i).— Pure strains of BaciUus botulims 
type C isolated by Bengtson (F. B. R., 47, p. 258) and by Graham and Bough- 
ton <E. S. R., 60, p. 383) and of B. pdfabotuUnus of Seddon 43, p. 

678) have been compared in toxin^antitoxin and in agglutinatioh teats. 

The O type toxin was neutralized only by C type antitoxin, ivhii^ the parar 
botuUnus toxin was neutralized by both its own and type C antitoxin, btit hot ' 
l^ types A and B anMtoxin. Antiserums prepared from two of type 0 
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strains agglutinated in varying degrees with all of the 0 type antigens, hut 
not with the parabotutinus antigen even in a dilution of 1:20. The para* 
hotullnus antiserum agglutinated five of the type C strains. 

These preliminary tests are thought to Indicate that the Seddon para- 
botulinus strain and the O type botulinus strains belong to different serologic 
groups which can be distinguished from each other by the agglutination test. 

The rdle of staphylococci in epizootic lymphangitis [trans. title], A. Bigot 
and H. Velu {Rec, MM. 100 (1924), No. 12, pp. 280-287). — It is pointed 
out that staphylococci are constantly associated with the Crsrptocoocus in all 
open lesions of epizootic lymphangitis. Their rOle Is far from being negligible, 
it being easy to demonstrate by the use of antistaphylococcic vaccines, and the 
authors are led to conclude that epizootic lymphangitis is due to a mixed in- 
fection of Cryptococcus and Staphylococcus. 

Experimental contribution to the question of sensitiveness to tuberculin 
and the antigenic properties of tuberculin [trans. title], H. J. Markebt 
{ZtBChr. ImmufUmaf. u. Expt. Ther., 40 (1924), No. 1-2, pp. 172-178) .—The 
author has repeated the experiments of Seligmann and Klopstock (E. S. B., 
47, p. 386) in attempts to determine whether a specific sensitiveness to old 
tuberculin can be induced in healthy guinea pigs by repeated subcutaneous 
injections, and has come to the conclusion that this is not possible. The in- 
flammation and infiltration occurring after a time at the site of injection are 
considered to be due not to sensitiveness to tuberculin but to the proteins or 
protein-like substances in tuberculin. 

Avian tuberculosis (IlUnoia 8ta. Rpt. 1928, p. 17). — ^Prom preliminary 
studies it is noted that while avian tuberculosis in swine appears to be but 
slightly communicable to other animals, some avian .strains are transmitted 
readily from poultry to swine and J)ack to poultry. It is thought that English 
sparrows in the vicinity of Infected chickens sometimes contract tuberculosis. 

[Studies with sheep by the Montana Station veterinary department] « H. 
Welch (Montana Bta. Rpt. 1928, pp. 88, 39). — Three rather extensive outbreaks 
of necrobaclllosis in sheep occurred during the spring of 1923, most of the 
infected lambs dying when about five days old. The losses were checked in 
ail three outbreaks by disinfecting the freshly severed cord with tincture of 
iodine or other reliable disinfectant. 

Infectious abortion of ewes discovered in five bands in different parts of the 
State in 1923 was found to be due to a spirillum, or vibrio organism, as previ- 
ously noted (B. S. B., 61, p. 786). A simple blood test has been devised whereby 
blood IRrom aborting ewes can be examined in the laboratory and the disease 
thus distinguished from accidental abortion due to other causes. 

Pernicious anemia of the sheep and of the goat [trans. title], A. Donatixn 
and P. Lebtoqvabd (Reo. MM. V6t., 100 (1924), No. I 4 , pp. 886-391, figs. 2 ). — 
This is a report of studies, at the Pasteur Institute of Algeria, of a disease of 
the sheep and goat due to a filterable virus which is transmissible to the sheep, 
goat, horse, ass, and calf. It is characterized by a progressive anemia, result- 
ing in cachexia and death. liesions of the suprarenal capsules predominated 
in its pathology. The disease is said to offer a striking analogy to the per- 
nicious anemia of the horse, described by Carr6 and Vall6e. 

Treatment for stomach worms of sheep, D. S. Bell (Ohio Sta. Mo. Bui., 9 
(1924), 9-10, pp. 178, 174).— Formulas *1**® given for the copper sulfate and 

the nicotine sulfate treatments, with directions for dosing. 

[Infectloiis abortion in swine] (Illinois Sta. Rpt. 1928, p. 18). — In this 
progress report, continuing the study of infectious abortion in swine (E. S. B., 
49, p. 880)tit is noted brlefiy that gilts may be exposed to abortion infectlmi 
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up to 4 mouths of age with little <3auger of their becoming permanent abortion 
carriers. It Is also reported that examination of the bulbo-*urethral glands and 
seminal vesicles of actively-breeding boars has shown the presence In these 
organs of abortion bacilli. Indicating the possibility of Infection from this 
source. 

Infectious abortion of mares in Argentina and Its control throngh an 
active vaccine [trans. title], F. Extppkrx and H. Pohcek, {DeuU TierUraiU 
Wchns^r^, 22 (122^), No, 3S, pp, 47S-41/7). — In two lots of mates in which 
abortions were occurring as the result of infection with BacUlua paratyphoeus 
abortus equif active immunisation with an emulsion of attenuated bacilli 
was practiced. In the first lot of 29 mares there were 19 cases of abortion 
before vaccination and none after, and in the second of 23 mares 5* cases of 
abortion before and 1 after, the 1 case of abortion occurring two days after 
the vaccination. The successful results” obtained as compared with the many 
failures reported in the literature are attributed to the fact that the vaccine 
was not administered until late in pregnancy. 

A contribution to the knowledge of infectious anemia of the horse as 
observed in South Africa [trans. title], O. van de W. x>e Kock {ZUehr, 
Infektionskrank, u, Hyg, Mamtiere^ 27 {1924) t No, i, pp, 30-49, figs, 2), — The 
data here presented have been noted from another source (E. S. B., 52, p. 85). 

Prevention and control of poultry diseases, L. D. Bushnell and W. R. 
Hinshaw' {Kansas Sta, Giro, 106 {1924) ^ pp, 78, figs. 25). — A discussion of the 
essentials of poultry hygiene, etc. (pp. 2-15), In which particular attention Is 
given to the vitamin requirements of the diet, is followed by a detailed prac- 
tical account of poultry diseases and means for combating them. Much use- 
ful Information is given in an appendix. , 

[Bacillary white diarrhea] {Kansas Sta. Jfien, Rpt. 1923-24, Pp, 124-136 ), — 
In this progress report on work on white diarrhea or Salmonella pullora in- 
fection, it Is noted that in 2,152 adult fowls in 90 flocks tested by the agglu- 
tination test, 825 reactors were found. Infection wdth S, pullora was identi- 
fled on post-mortem exaniination in 68 cases of bacillary white diarrhea among 
228 chicks, 11 of acute adult S. pullora infection among 21 fowls, and 23 of 
ovarian infection among 28 fowls. 

In the course of the agglutination studies various difficulties were en- 
countered, Including the appearance of fatlike suspensions which prevented 
accurate readings, partial agglutination in the sera of many apparently nor- 
mal fowls, and contamination of blood samples en route. The finding of a large 
number of reactors In Barred Plymouth Bocks of a particular strain is 
thought to Indicate that the disease is introduced into flocks by purchase of 
particularly reactive strains. The post-mortem examination of birds known 
to be reactors has shown typical ovarian lesions In all cases, with generalized 
lesions in one case. 

Control of bacillary white diarrhoea^ 1923— 19B4, G. E. Gage and O. S. 
Flint {Massa^dhu^etU Sta. Control Ser. Bui. 27 {1924), pp. 8). — ^This bulletin, 
which reports upon work conducted in continuation of that previously noted 
(E. B. B., 50, p. 388), gives the details of viork completed during the testing 
season ended July 1, 1924, together with a summary of the improvement 
effected since the establishment of the testing work. During the season, 59,685 
breeding birds were tested, this being 26,033 more than during the same period 
the preceding year. As j^own by the records of tlie flocks tested, the Infec- 
tion hag been reduced over tlie preceding year by about 60 per cent. Thirty- 
eight white diarrhea-free flocks were established, and nearly 90 per cent of 
the chicks hatched froin eggs from diarrhea-free flodte livedo 
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tUolerm «tttdles] (Kansas 8ia. Bien. Bpt 192S'^t, pp. 126, IKt ). — 
The complement fixati<m reaction has been found to be a reliable test for im- 
munity to chicken cholera. Attempts to increase the immunity to the cMckmi 
cholera organism, Pasteurella avioida, by the intravenous Injection of 1 cc. of 
normal inactivated horse serum one week after vaccination gave an increased 
complement fixing antibody content of the serum of both vaccinated and non* 
vaccinated birds, but did not increase the immunity. 

In experiments with killed cultures, several virulent strains of F. avioida 
were pooled and heated at 60** G. for 1 hour and injected subcutaneously in 
2.5 cc. doses in 12 fowls. One week later these fowls and 16 nonvaccinated 
controls were given 5 M. L. D, of a virulent culture of P, a/oioida^ All of the 
controls and only 8 of the vaccinated birds died. 

[Koup and chicken-pox vaccine] (Kentucky 8ta. Rpt 1923, pt, 1, p, SI ), — 
It is stated that the best results have been obtained with roup and chicken- 
pox vaccine when the flocks are vaccinated after the appearance of the disease 
with an autogenous vaccine or one prepared from material secured from the 
flock to be vaccinated. 

The tuberculosis of domesticated fowl [trans. title], A. Ebeb (Ztschr, 
Infektionskrank. u, Hyg, Haustiere, 27 (192i), No, 1, pp, 1-19). — ^This is a 
report on the post-mortem findings In 38 lots of fowls, of which 19 lots were 
hens, 4 were turkeys, 1 the peacock, 5 pheasants, 8 pigeons, and 1 the duck. 

Parasitological investigations (Kansas 8ta, Bien.Rpt, 1923--24, pp. 88, 89). — 
Studies were made of the roundworm parasite of chickens (Ascaridia perspioU- 
lum), an account of which has been noted (E. S. R., 51, p. 885). Data on 
the embryology of parasitic worms are also briefly reported. 

BXTBAL ESrOINEEBIBO 

Progress in agricultural engineering at the stations, R. W. Tbullikoeb 
(17. 8. Dept. Ayr., Off. Eispt. Stas., Work and Ea^end, Ayr. Expt. Stas., 1922, 
pp. 95--111). — ^The evolution and progress of research in agricultural engineering 
at the stations are briefly reviewed, and suggestions are made as to lines and 
methods along which this work may be further de^ eloped. A bibliography of 
86 references to works bearing on the subject is apxtended. 

[Agricultural engineering studies at the Montana Station], H. E. Mxm- 
DOCK (Montana 8ta. Rpi. 1923, pp. 12--15, figs. 4). — ^Data are briefly presented 
on the treatment of fence posts, ditching with dynamite to drain land, and 
a combination drainage and irrigation system. 

Surface water supply of Hudson Bay and upper Mississippi Biver baMns, 
X9Z% (U, 8. Oeol. Survey, Water-Supply Paper S2S (1924) PP* y+191, pis. 2 ). — 
This report, prepared in cooperation with the States of Minnesota, Wisconsin, 
Iowa, and Illinois, presents the results of measurements of flow made on 
streams in the Hudson Bay and upper Mississippi River basins during the 
year ended September 80, 1^1. 

Brainji^ge construction on Newlands Reclamation Project, A. W. Walkeb 
(Enyin. N 0 ios-R^„ 93 (1924)* No. 19, pp. 382S86, figs. 8).— The conditions 
under which over 150 miles of drain were built on the Newlands Reclamation 
Project are described, and the methods adopted to obtain economy and speed 
in construction are summarized. It is stated that the serious water-logfing 
of the farm lands by irrigation seepage water necessitated the rapid construc- 
tion of a eomprehensive drainage system. ; . 

Bata on the resuha obtained from the drains are reported, Showing a gen- 
ex*al lowmlng of the ground water. Aside from this, the outstanding benefit 
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is the furnishing of an adOQuate outlet for surface and soil drainage waters* 
Analyses of soil samples showed conclusiTely the effect of drainage in reduc- 
ing the soil alkalinity. 

A comparison of the composition of the drainage water with that of the 
irrigation water showed that when the drains were discharging freely, as 
during June ^d July, the drainage water carried about ten times as much 
salts as the irrigation water. Analyses covering the entire year showed that 
the proportion of calcium In the drainage water was much lower than in the 
irrigation water. In fact, the actual lime content of the drainage water was 
generally lower than that of the Irrigation water. This is taken to indicate 
that there is a marked absorption of lime from the irrigation water, accom- 
panied by a displacement of soda from the soil. 

[Removal of an apple orchard at the Kansas Station] (Kansas Bta. Bien. 
Rpt, 1923--24, p. 62). — It was found that tlie removal of a mature apple orchard, 
consisting of about 35 trees to the acre averaging 12 in. in diameter, in dry 
clay loam soil is an expensive procedure. On the basis of time required the 
cost per tree was $2.10 and per acre $73.43. 

PuhUc Roads, [November, 1024 ] (U. 8 . Dept. Agr., PulUo Roads, 5 (1924), 
No. 9, pp. 18, figs. 21). — ^This number of this periodical contains the usual data 
on road-material tests and inspection news and status of Federal-aid highway 
construction as of October 31, 1924, together with the following articles : 

Static Load Tests on Pavement Slabs, by J. T. Thompson (see below) ; The 
Constitutionality of Motor Vehicle License Fees and the Gasoline Tax, by H. R. 
Trumbower; and Status of the Motor Truck Impact Tests of the Bureau of 
Public Roads, by 0. A. Hogentogler. 

Static load tests on pavement slabs, J. T. Thompson (U. 8., Dept, Agr,, 
Public Roads, 5 (1924), No. 9, pp. 1-6, figs. IS ). — ^The results of tests of pavement 
slabs to determine the influence of static loads are reported. 

It was found that the static resistance of both the corners and the edges of 
rigid slabs is affected by the nature of the subgrade, the more resistant the 
subgrade being to load the greater being the resistance of the slab, and vice 
versa. The resistance of rigid slabs to static loads did not vary with the 
square of the depth but as some power greater than 1 and less than 2, the 
average value being about 1.75, and being higher for slabs on wet subgrades 
and lower for those on dry subgrades. The comers and edges of concrete 
slabs offered about the same degree of resistance to static loads. 

The presence of mesh reinforcement did not increase the load-carrying 
capacity of concrete slabs, but did cause a tmidency to hold together and resist 
complete failure after initial or elastic failure had taken place. The bitumi- 
nous ^ping laid on rigid slabs did not increase their resistance to static load. 
Bituminous slabs showed no slab strength at ordinary summer temperatures. 

The relattm between durability and chemical composition in wood, 
L. F. Hawley, L, O. Fleck, and C. A. Richabdb (Indus, and JSngin. Ohern,, 16 
(1924), No, 7, pp, 699, 700).— In a contribution frpm the Forest Service and 
Bureau of Plant Industry, U. S. B. A., studies of the apparent relatiom^p 
between the chemical composition and durability of woods, as indicated by the 
toxicity of the extracts made from several durable woods, are reported. Femes 
anmsus was used throughout as the indicator for toxicity tests. 

Thb results showed that the hot water extracts are all more toxic than the 
cold water extracts of the same materials. In all cases the sapwood extract 
was less toxic than the corresponding heartwood extract , It is concluded that 
the relative resistance to decay of the several woods jsxamined can be im^pehr 
explained by the toxicity of their extracts. The hot water extracts of the 
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heartwoed Of the less durable woods, such as red oak and red alder, retarded 
the growth of the fungus less than any of the similar extracts of the more 
durable species. The cold water heartwood extracts of these species were less 
toxic than any of the others except yew and white oak, the toxicity of which 
was practically the same as that of the red oak« 

It is concluded that the figures obtained on the relative toxicity of the 
extracts to F, annoaus are In close accord with what Is known of the relative 
duraldllty of the species and forms of wood studied. 

Smnmary of the national farm power survey, G. D. Kinsman (Agr, Engin,, 
5 (iPJW). 8, pp. i7d-J78, i7»'?, figa. 15 ), — In a conft-ibution from the U. S. 
D. A. Bureau of Public Roads a summary is given of data obtained on the 
number, distribution, sizes, and types of farms; the amounts and kinds of 
livestock kept; the kinds and yields of crops raised; the number and distri- 
bution of work animals; various kinds of mechanical power units; and the 
number of agricultural workers both regularly and intermittently employed. 

The data indicate that more primary power is used by agriculture at the 
present time than in any other industry with the exception of transportation. 
All manufacturing industries combined have only about half as much power 
available as agi'iculture. The cost of power on farms in the United States at 
present values Is about $3,000,000,000 annually. However, by the use of this 
power, together with modern labor-saving equipment, the American farmer is 
enabled to increase his production per man by at least three times more than 
was possible with other methods 75 years ago. The data also show that an 
extremely close relationship exists between the amount of machinery used per 
worker and the volume of production. The amount of primary horsepower per 
worker has increased from about 1.6 in 1850 to 4.6 at the present time. 

There is expended annually on farms about 30,000,000,000 hours of human 
energy, which is distributed approximately as follows: 45 per cent on field 
work, 35 per cent on livestock operation, 15 per cent on hauling, and 10 per 
cent on the care of equipment. Approximately half of the power used on farms 
is for field work, plowing being the largest item in this group. Hauling repre- 
sents about 22 per cent of the total power, heavy stationary work 17 per cent, 
and light stationary work 11 per cent. 

The variations in the amount of power per worker, as indicated by the 
data, are said to be due almost entirely to the size of the machine units in 
use in the different States, while the amounts of power utilized per farm are 
due larg^y to the tyiie of farming followed, the size of farm, the machinery 
used per worker, the type of soil, and the climatic conditions. 

It 4 stated that one of the most serious problems encountered in the dis- 
placement of horses by tractor power is the fact tliat the tractor as it is now 
designed does not entirely displace horse power on most farms, and the horses 
that are necessarily kept do only about half as much work as before the 
tractor was purchased. 

Saving gasoline and increasing mileage by proper carburetor adjust* 
ment, G. W. Jonxs and A. A. Stbaub (17. 8, Dept, Int,, Bur, Mines Serial B€16 
(1924)^ pp, pi* 1 )* — Studies conducted by the U. S. Bureau of Mines on high 
test and low test gasolines and a benzol-gasoline blend in order to determine 
the effect on carburetor adjustment of different fuels are reported. 

The results indicated that the average motor vehicle wastes approximately 
30 per cent of the heat value of the fuel used, as incomplete combustion prod- 
ucts. These unnecessary large heat losses are mainly due to improper carbu- 
retor adjustmient It was found that if an automobilct motor truck, or tractor 
38012^2& 7 
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gives good operation without supplying preheated air to the carburetor when 
a given type of fuel is used, the preheater should not be used. The use of 
preheated air was found to enrich the carburetor adjustment, especially at 
high speeds and throttle openings, and at the same time to reduce the mileage 
which can be obtained per gallon. 

It is concluded that the preheater should be used only when necessary, that 
is, with gasolines which will not give satisfactory operation without preheated 
air, during cold weather, and before the engine Is thoroughly warmed. In 
the tests an economic^ adjustment was obtained with a low test gasoline 
without using preheated air, which gave maximum power when tested on hills 
at low speeds. When the preheater was used with this adjustment the mileage 
was reduced, and no measurable increase of power was obtained. 

Changing from a low test to a high test gasoline without changing the 
carburetor setting enriched the carburetor mixture and caused less mileage. 
This is taken to indicate that if such a change is made the carburetor should 
be adjusted for a correspondingly leaner mixture. On the other hand, if the 
change is made from a high test to a low test gasoline, the carburetor setting 
must be changed to a richer adjustment. 

The use of motor benzol wdth a carburetor adjusted for gasoline resulted 
in a slightly richer mixture and a slightly increased mileage. When the car- 
buretor was adjusted to a leaner mixture, a 50-50 benzol-gasoline blend gave 
an increased mileage of 15 per cent. 

Heat-treatment of steel springs, J. W. Rockefeixxb, jb. {MachinerVf SI 
(1924), ^ 0 . I, pp. 4t 5, figs. 2), — Studies on the heat treatment of steel springs 
are reported which showed that the most common practice in the heat treat- 
ment of carbon steel springs is to quench in oil at about 1,450* F.% and subse- 
quently to draw at from 400 to 800®. The best fatigue resistant properties were 
found to be developed in a 1 i>er cent carbon spring steel by quenching at 
from 1,460 to 1,480* and drawing at about 650®. The elastic limit of a spring 
steel could be increased by raising the quenching temperature up to at least 
1,600®. In general it was found that alloy steels require a combination of 
higher heat treating temperatures than carbon steels if their best properties are 
to be brought out. 

Heat treatment of steel springs, J. K. Wood (Amer. Mach., 61 (1924), No. 
12, pp. 44S-'44S)> — ^Data on the general requirements for a spring, spring steels 
and their compositions, and on coiling, forming, and heat treating helical and 
leaf springs are presented. 

The use of the scythe, H. Campbell (Jour. Dept. Agr. West. Aust., 2. ser., 
1 (1924), No. 2, pp. 165-171, figs. 7). — t*ractical information on the correct use 
of the scythe is presented. 

Concrete line posts, H. H. Musselman (Michigan Sta, Quart. Bui., 7 (1924), 
No. 2, pp. 51-55, figs. 2). — Practical information on the construction of concrete 
line posts is presented, including especially data on quantity of materials, 
reinforcing, and molds. 

Trench silo for North Dakota, R. C. Milleb (N. Dak. Agr. Col, Emt. Ciro. 
62 (1924), PP* 20, figs. 8). — ^Practical information and working drawings for 
trench silos for North Dakota are presented. 

Materials for poultry house construction, E. B. Gboss (New Jersey Stas. 
Hints to Poultrymen, IS (1924), No. 2, pp. 4, figs, 4).-— Brief practical informa- 
tion Is presented on the subject. 

Poultry houses for Kansas, D. J. Taylob and W. O. Wabd (Kans. Agr. Cot. 
Estt. Ciro. 49 (1924), pp. IS, figs. Id).— ‘Practical information and woriciag draw- 
ings for poultry houses adapted to Kansas cohdHtons are presented* 
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Balrjr farm buildings, L. T. MacInnes and A. Bbooks { N . 8 . Wale $ Dept 
/formers’ B«l., i-JP (1924), PP^ SI, flpa, S7 ), — ^Data on the general planning 
and construction of buildings for dairy farms which are adapted to conditions 
in New South Wales are presented. These Include milking sheds, feed stalls, 
milk or cream rooms, cow balls (stanchions), combined dairy and separator 
rooms, bull sheds, calf pens, and reinforced concrete slab dairies. 

The home stoorage room, H. J. Gaxjlaghes (Michigan 8ta, Quart. But, 7 
(1924), No. 2, pp. 4^61, fig. 1 ). — simple design for a winter storage room 
which is considered to be well adapted for both farm and city homes is pre- 
sented, together with a bill of materials. 

Oil burners for small heating plants, O. J. Myers (Iowa Agr. Cot, Engin. 
Ext Dept Bui. 6$ (1922), pp. 7, fig. 1 ). — The results of studies conducted at the 
Iowa Engineering Experiment Station on fuel oil burners for househeating 
purposes are reported. 

It was found that heating with oil is more convenient than heating with 
coal, but that the increased convenience is usually secured at an increased 
cost. The gravity burner costs from $75 to $125 Installed complete, while the 
mechanical burner costs from $450 up but is more convenient to operate. All 
the fuel oil was found to be about the same in heat value, and the cheapest 
oil which a burner will consume satisfactorily is considered to be the most 
economical. It is stated that at present prices the cost of heating with coal 
and oil is about the same in the central part of Iowa. 

BUEAL ECONOMICS AND SOCIOLOOY 

Studies in the economics of agriculture (Kansas Sta. Bien. Rpt 192S-24, 
pp. 16-2 $). — ^The scope and character of the investigations carried on at the 
station during the two years ended June 30, 1924, are briefly indicated. 

Studies of farm organization and cost of production . — ^Data as to the 
average labor material requirements for crop production in McPherson County 
are tabulated for the three years 1921 to 1923. 

The marketing of Kansas wheat . — ^Data are reported as to the extent and 
effect on the marketing of Kansas wheat of any shortage in the supply of farm 
storage space and on the extent of farmers’ inability to obtain short>time bank 
credit and its effect on the marketing of Kansas wheat, and local elevator costs 
In handling wheat. 

[Investigations in agricultural economics at the Kentucky Station] (Ken- 
tucky Bta. Rpt 192$, pt 1, pp. 25-29; 39-41 )* — A number of projects are reported 
upon. 

Complete cost of production studies . — ^These studies were begun in 1920 and 
now include 15 farms in western and 17 in central Kentucky. Some significant 
contrasts on similar farms in .costs of production, efficiency in the use of man 
and horse labor, and in the item of machinery cost are reported. 

A husineas analysis of 241 farms in Fleming and Mason Counties . — ^Thls 
study was made during the spring and summer of 1923, each farm being 
analysed and compared with the average of all farms and with the average 
of the XO best farms with respect to net income, sise of farm as related to 
efficiency of man and horse labor, and other points. The relation of economical 
managmnent to profits is brought out The profitable farms had expenses of 
$46 for every $100 of receipts, while the unprofitable farms had $67 of expenses 
for every $100 of receipts and the average farm had $52. The average 
farmer’s net earnings for his year’s work was $1,031. Of this amount, $332 
was the value of meat, poultry» dairy and garden products, etc., which the 
farm famished the family. 
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A huainess anailyHa of 8^ famns in LaBue County. — THift study was: con- 
ducted along the same lines as the abova A marked difference in the recasts 
from the 10 best farms and the average of the group as a whole is noted^ One 
factor which had a marked effect on profits was the ability to operate on a 
minimum of expenditure. 

Cost of livifng study on S80 Mason County farms. — This study was carried on 
during the summer of 1923 in cooperation with the Bureau of Agricultural 
Economies^ U. S. D. A. Preliminary tabulations are presented here of average 
expenditures, values of various materials, and the percentage distribution of 
expense items. 

Cost of producing tobacco. — ^Detailed data covering the cost of producing 
tobacco in the central Kentucky Burley district and In the dark fired district, 
collected in 1922, are reported. The average cost per acre for Bnriey was 
$171.67 and for the dark fire cured $73.36. 

Cost of producing strawherries. — ^Data from farms in Christian County are 
reported to show that strawberries offer excellent possibilities in many areas 
of western Kentucky as a cash enterprise supplementing tobacco. 

Btrawberry marketing. — ^Data regarding the activities of a number of straw- 
berry marketing associations are briefly noted. 

Report of Oregon Agricultural Economic Conference (Oreg. Apr. Col. 
Bui. SOS {1024) ^ pp. 78). — ^This report condenses the findings and recommenda- 
titons of the various commodity groups wliich were adopted at the conference 
at Corvallis, January 23-25, 1924. The dairy committee report deals with 
manufacturing, production, and general considerations. The farm crops com- 
mittee report is given in sections dealing with grain production, grain market- 
ing, seed recommendations, forage and pasture, potato production<*^and market- 
ing, and weed control. The horticultural committee submits its report in sections 
on general considerations and the production and marketing of apples and pears, 
nuts, berries and cherries, prunes, and vegetables. The livestock com- 
mittee report likewise deals with the situation in general and with regard to the 
relative position in a livestock program of the production of beef cattle, range 
sheep, farm sheep, pigs, and goats. Other committee reports are submitted 
covering poultry, the bee industry, land settlement and land reclamation, 
marketing, and crop protection. 

Farm organization and management [investigations at the Illinois Sta« 
tion] {Illinois Bta. Rpt. 1923, pp. 21, 22). — ^Brlef progress reports are made 
covering four types of investigations which are being carried on, including 
farm cost accounting and management, farm power, cost of beef production, 
and tenancy studies. 

A study of farm organization in southwestern Minnesota, G. A. Pond and 
J. W. Tapp {U. 6. Dept. Agr. Bui. 1271 {1024), PP- iOO, figs. SO).-— A study was 
undertaken cooperatively by the Minnesota Experiment Station and the Depart- 
ment in order to measure the effect of differences in methods and material 
resources on the, eflSciency of farm operations. The discussion of the data is 
presented here in three parts, the first an account of the development of l^e 
agriculture of the area from the time of settlement, showing the changes in 
the crop and livestock enterprises, with some of the main reasons therefor; 
the second a detailed statement and analysis of the amounts and distribution 
of labor and materials used in the production of the different crops and 
<daases of livestock on the farms contributing data and of the mlsceHaneotis 
work incident to the operation of these farms; and the third a discussion of 
the principles involved in the applications of the data to the constantly 
ring problems of choice, combination, and adjustinent of enterprises to chang- 
ing economic condittons-^nd to other more local conditions on particniat farms. 



IW} 


BUBAIi BOONOMIOS AND SOCIOIiOGir 


491 


together with illiiatratioiis. The stisdy of present-day agriculture in Cotton- 
wood and Jackson Counties, begun In March, 1020, was carried on by the 
complete cost route method during 1920, 1921, and 1922. During the three 
years 65 complete farm records were secured, including altogether 66 difCerent 
farms. 

Data, including hours of man labor and of horse labor, pounds of seed and 
of twine, and the quantities of other material required in the production of 
the principal crops and classes of livestock, are presented in tables showing 
the range of requirements for the individual farms, as well as the average 
for the year 1921 and for the preceding and succeeding years. The factors 
causing variatlonB are indicated, and standard requirement data are shown. 

The influence of prices on styles of farm buildings [trans. title], M. Bbitno 
{Landw. Jahrh,, 59 (1923), No. 2, pp. 149-201). — ^The author traces changes that 
have taken place in the materials used and the types of buildings erected as 
culture has advanced and building material markets have become more 
accessible to agriculture as well as to town i)opulations. Developments in the 
knowledge of sanitation and in legislative control in this respect have affected 
farm buildings. As locally derived building materials of wood or field or 
quarried stone become scarce and manufactured products such as brick, tile, 
and cement construction are demanded, prices become an important considera- 
tion. The use of straw for roofing is affected by the relative importance of 
grain cultivation, and the demand for straw in raising livestock is discussed. 
Prices of agricultural products and building materials in Germany are exten- 
sively cited for i)eriods Including 1861 to 1922. 

Bstate accountancy, W. R. Dunlop (Trap. Agr. [THMdad^, 1 (1924), 4, 

pp. 58-52; 5, pp. 74-78; 6, pp. 90-92; 7, pp. 106-108, fig. 1; 8, pp. 122-125, fig. 1; 
9, pp. 138-140).— ThiB article deals with principles, definitions, and methods, 
considers the routine work needed to produce financial statements and statis- 
tical information, and furnishes examples of balance sheets and other accounts 
on particular estates. Valuation and depreciation are dealt with. A system 
of cost keeping primarily for the purpose of arriving at the true cost of the 
crop at given stages in its production and disposition Is described, and speci- 
men accounts are exhibited and discussed. In the last Installment of the 
article some Instances of the system as applied to cacao fields are exhibited. 

[Report of the Montana Station] department of farm management, E. D. 
OtTXBifiB (Montana 8ta. Rpt. 1923, pp. 31-34)- — The fanners of Montana are 
urged to keep accounts and study their costs of production. Several wnys of 
lowering production costs are suggested. 

' The results of a snrvey to determine the cost of producing beef in Cali- 
fornia, R. L. Adams (California 8ta. Ciro. 281 (1924), pp. 22). — ^A study was 
conducted at the request of certain cattle-producing interests in the State 
into the costs of producing beef animals under Gallfomia conditions. Data 
were obtained from 82 ranches in 17 counties, comprising a gross acreage of 
484,283 acres of range. The cow herds varied in size from 63 to 1,800; 12 
herds consisting of more than 500 head. The inquiry included a description 
of the ranch under study, methods of handling and costs, and a calculation 
of investment In buildings, improvements, and equipment, as well as a record 
of all labor costs, general expenses, depreciation, interest, and credits. In- 
formation was obtained covering costs of marketing, prices obtained, and 
cattlemen^s suggestions as to possible improvements. The period covered was 
October 15, 1028, to February 1, 1024. 

The costs of producing calves to the end of the calendar year in which they 
were born varied from ^.47 to $58.70, the average being $38. The cost to 
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the end of the second year averaged $56^1» ranging between $82.88 and $88.04. 
The net cumulative cost of producing a steer to the selling period in the fourth 
year when it averaged an age of 44 months was $108.00. It is deemed wise 
to dispose of all beef before the beginning of the fourth year. The first year’s 
costs are necessarily high because the cow cost is here assessed against the 
calf. The gains in weight from the third to the fourth year are relatively 
small, the cheapest gains being made during the second year of the life of 
the animal. 

Feed and labor, including management, constituted 59 per cent of the cost 
of raising a calf to the end of the first calendar year, while 07, 71, and 78 
per cent, respectively, were involved in the subsequent three years. The im- 
provement of the range and other means of lowering production costs are 
discussed. 

The cost and income of the farm poultry flock, O. R. Johnson and B. H. 
Frame (Missouri Bta. Bui, 219 (1924), PP- ^0, fiffs, S ), — ^The status of the poultry 
enterprise on farms cooperating with the rural life department of the station 
in keeping complete farm records is dealt with here. Data for the years 1912 
to 1922, inclusive, are reviewed. The report shows the cost of keeping the 
poultry flock, considering the labor, feed, cash, and distributed costs, and 
gives also the proportion of the cost of the ration made up of various feeds. 
The cost of keeping a hen each year for 11 •^years and the average total cost 
are shown, and a comparison is made of costs and income from different sized 
flocks. 

It was found that 1.71 man hours and 0.11 horse hour of labor were re- 
quired to care for the average farm hen one year. The average cost of keep- 
ing poultry for the 11 years was $1.18 per hen, which was divided as follows : 
Labor 28.6 per cent, feed 56.3, cash 7.5, and distributed costs 7.6 per cent 
The total income from poultry was $1.67 per hen, realized from the following 
sources: Sales of poultry and eggs $1.32, products used 25 cts., miscellaneous 
income 10 cts. The average hen returned 49 cts. in income above cost of keep. 
The most successful year was 1921 with a margin of $1.29, and the least suc- 
cessful was 1916 with a loss of 11 cts. per hen. When flocks were compared 
on the basis of size, it was found that the total cost of keep decreased from 
100 to 300 hens. The flocks larger than 300 cost as much as the smallest 
flocks. 

GhUd labor on Maryland truck farms, A. Channing (17. B. Dept, Labor, 
Children's Bur, Bub, 12S (1923), pp, V-^52, pis, 5), — ^The study reported upon 
here was made during May, June, and July, 1921, in Anne Arundel County 
near Baltimore and in Wicomico, Somerset, and Worcester Counties in the 
Peninsula or Bastern Shore section of Maryland. School records of children 
working on farms were secured, and the families of the children were visited 
in order to obtain detailed information. 

Altogether 868 white and negro children, including migratory laborers, were 
interviewed in Anne Arundel County, 540 of whom lived in the area. Some 
plowing, harrowing, cultivating, and lifUng of heavy baskets of vegetables 
was done by the boys over 12 years. Almost every child who does farm work 
at all helps with harvesting, and many of the children in the region reported 
work at plantix^ and transplanting. In the areas surveyed on the Bastern 
Shore many of the older children worked a total of 60 or more dh 7 S daring the 
season from May to October. A working day of 9 or more hours was re* 
ported by one-half the white and negro boys on the Bastern Shore and by 
one4ialf the boys of Anne Arundel County. 

Nearly one-fifth of the white children had been absmit for farm worh 8p 
or more school days or 6 or more school weeks during the preceding echoid 
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year. Fewer negro children lost so much time from school for farm work for 
the reason that their schools are closed during the large part of the busy 
season on truck farms. The majority of the children of migratory workers 
lose from 4 to 6 weeks at the end of the school term. Over two>thirds of 
those Included In the study were retarded in school at a rate which for chil- 
dren from 10 to 14 years of age is about twice the average for city school 
children. 

The housing provided for migratory truck farm workers in these localities 
is deemed so unsatisfactory as to call for some public supervision. 

Adjusting agricultural production and distribution in south central 
West Virginia to meet home market demands, W. W. Abmentbout, H. T. 
Cbosby, and H. I. Hichabds (West Virginia 8ta. Bui. 188 (1924), pp. 64, figs. 
22 ). — This report presents the results of a food consumption, production, and 
distribution survey of Charleston, W. Va., and its trade territory, including 
13 counties w£ich together make up three geographical divisions, the Ohio 
River area, the mountainous area, and the Greenbrier area. Data were 
collected for the year ended December 31 , 1923 . The first part of the report 
presents facts which show what may be expected as to the constancy of market 
demand. The second part details the quantities of selected food commodities 
shipped into the Charleston market, the quantity remaining in Charleston, and 
the quantity going to the outlying trade. The third part describes the distri- 
buting machinery as it is set up in Charleston, while the fourth determines 
the status of commercial production of dairy products, potatoes, truck crops, 
fruit, poultry, and meats. 

Soil and climatic conditions are found to be adapted to the production of 
each of the important i>erishable food commodities included In the study. 
Charleston and .its trade territory furnish a large demand for high quality 
products to which local producers should cater. Recommendations are offered 
with respect to increasing the production of the commodities considered. 

Financing agricultural exports from the Unitedi States, G. W. Edwards 
(U. 8. Dept. Com., Bur. Foreign and Dom. Com., Trade Inform. Bui. 241 (1924), 
pp. 11 +46 ). — ^This study deals with the general aspects of financing export 
trade, with particular reference to agricultural products. It outlines the fun- 
damental principles involved, treating the subjects of the credit policy of 
exporters, the use of documentary collateral in granting credit, international 
bank organizations and financial methods, and financing exports to countries 
with depreciated currencies. 

Crops and Markets, [November, 1024] (U. S. Dept. Agr., Crops and Mar- 
kets, 2 (1924), Nos. 18, pp. 273-288; 19, pp. 289-304; ^0, pp. 305-320, fig. 1; 21, 
pp. 32ISS6; 22, pp. 337-352 ). — The usual current weekly abstracts and reviews 
of prices and the supply on the markets of farm products are presented, to- 
gether with detailed tabulated data and brief notes with reference to foreign 
crops and foreign market conditions. 

Monthly Supplement to Crops and Markets, [November, 1024] (U. 8. 
Dept. Agr., Crops and Markets, 1 (1924), (Sup. 11, pp. 361-392, figs. 3). — Esti- 
mated crop conditions and data with reference to crop production, farm prices, 
the receipts and disposition on the markets of important agricultural com- 
modities, and other statistical data are tabulated and commented upon. Cot- 
ton reports are featured, and reviews of world agriculture and the price situa- 
tion for October, with comparisons, are presented. 

The lower Hlo Orande Valley of Texas, A. T. Potts (Tewas 8ta. Giro. 34 
(1924), PP* 3-lS). — ^Information with regard to general conditions, soils, climate, 
irrigation and drainage, and general crop adaptation, gathered in this region 
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in locating a citrus experiment station, is summarized in these |iages for the 
use of prospective settlers. 

Agricultural production in Denmark, H. Faber (Jour. Rop, ISffaM. Eoa, n. 
ser„ 87 (1924), No. 1, pp. — The quantity of human food produoed annu- 

ally by Danish fanners on 100 acres and the number of persons fed In five 
years before the war and In the year 1922 are estimated here. The amounts 
of corn and other feeding stuffs Imported are also noted. It is pointed out 
that the animal industry In Denmark, like other industries, is carried on by 
using freely raw materials either from home or abroad. 

Some economic and social phases of French agriculture, A. Hobson (Jour. 
Farm Econ., 6 (1924), No. S, pp. 2SS--244)* — ^ brief analysis is presented of 
population with particular reference to the agricultural population, farm 
labor, size of farms, land values, the devastated area, and agricultural thrift 
in France as these economic and social factors may be regarded as affecting 
agricultural tendencies In Prance. 

Increases and decreases in the open country population of Ohio, 1910— 
1920, C. E. Lively (Jour. Farm Econ., 6 (1924), No. S, pp. 242-258, figo, 2 ). — 
Census returns from the 1,317 townships in Ohio outside of Ou 3 rahoga and 
Hamilton Counties and a number of townships which are entirely Incorporated 
as village and urban territory are studied. It is indicated that for the 
State as a whole the unincorporated villages increased 11.6 per cent, while 
the true open country population declined 5.2 per cent. In the 86 counties 
of the State exclusive of the two mentioned above, there were 13,844 fewer 
farms in 1920 than In 1910 and a loss of 1.4 persons for each farm lost. 

Diagnosing the rural church, C. L. Pry (New York: Oeor^e H. Doran Co., 
1024f pp. XXy/-f 27-234, figs. 25). — This report presents a summary of the 
results of the Interchurch World Movement survey, brought to completion by 
the Institute of Social and Religious Research and published as the Town and 
Country Series (E. S. R., 48, p. 493). 

Part 1 deals with the methods of measuring churches, and part 2 is an 
attempt at correlating the facts in order to discover some of the measurable 
tendencies that operate on some of the rural fields. This discussion covers the 
effect upon church life of economic prosperity, density of population, regional 
characteristics, the racial, make-up of the population, illiteracy, and the oc- 
cupation of the inhabitants, as well as the factors within the churches them- 
selves, especially in the way of the effects of leadership and the number of 
members upon the differences between churches. Part 3 presents a compari- 
son of church data in Windsor County, Vt., secured by E. Hooker in the sum- 
mer of 1922, with comparable material collected more than a decade ago by 
Gill.* A more detailed discussion of the investigation of attendance interest 
noted by Brunner <E. 8. R., 51, p. 898) Is given in chapter 8. 

AGSICXJLTTr&AL EBIFOATION 

New methods In teaching vocational agriculture, O. A. Schhipt (Netp 
York and London: Century Co., 1924, PP- ZV+268^ pL i, figs. 2d).--SttggestiOBS 
to teachers brought together here are based on the author’s experieuee, yet 
published material is also extensively cited. The first part of the^volume is 
addressed particularly to superintendents, high school prlnclpalSr nnd schocfi 
boards, outlining the aims and the value of the vocational agricultural .program. 

'The Country Church, C. 0- GUI and Q. Pinchot. New York: Kacmtllan.Co., 19\S, pp* 
Xn + 222. 




1926 ] 


AGRICULTUBAL BDITOATION 


495 


The organisation of subject matter, job analyses, and classroom procedure 
are then treated in detail. It is held that lesson planning should include the 
making of a yearly teaching plan, job outlines, the horizontal layout or the 
arrangement of tlie enterprises in a vertical column and those of the jobs in 
each enterprise in a horizontal column opposite the name of the enterprise 
and in the monthly column in which the job is to be taught, the monthly teach- 
ing plan, analyses of jobs, teaching layout of jobs, and operating sheets for 
exercises. One chapter deals with the analysis necessary for managerial jobs. 
Another gives the publishers of bulletins valuable as reference material, pre- 
sents methods of classifying and filing such bulletins, and lists textbooks and 
laboratory manuals. Other chapters are concerned with the home project; 
farm shop work; rooms, equipment, and supplies; part-time and evening in- 
struction ; additional summer activities of the vocational agriculture instructor ; 
interest and publicity; and professional improvement. Suggestive blanks for 
the use of teachers and pupils and other illustrative material are Included 
throughout the book. 

Agricultural education: Desirable programs for the future, D. Sistedden 
(Vocaf. Ed, Mag,, 2 (1924) t ^o. IS, pp. 1932-1085), — It is held that secondary 
vocational agricultural education of the near future will demand increased 
maturity on the part of its students, that it must become increasingly basic 
rather than technical, and above all that it must train the student to differ- 
entiate between those Helds of service in which he must be primarily a producer 
of utilities and those in which he must be a trained user or purchaser of the 
expert services of others. 

The author holds that the home project method is fundamentally the right 
one for beginners. A considerable separation in administration between ex- 
tension and short unit agricultural education and that of secondary schools 
is deemed desirable. Not all consolidated schools can offer secondary agri- 
cultural education. That i>ortion of the liberal or general education of agri- 
cultural students that is to be acquired in full-time schools should be ac- 
quired before the beginning of intensive training in agriculture. 

liinking class instruction in agricultnre with the agriculture of the com- 
munity, J. O. Montegut {Vocat, Ed, Mag., 2 {1924), ^o, 13, pp, 1931, 1932 ), — 
This note gives an Instance of how the classroom study of the diseases and 
insect pests that attack fruit trees developed community interest in pruning 
and spraying and also of the practical value of demonstrations in hog cholera 
inoculation, planting certified seed potatoes, and the use of fertilizers. 

How can we measure the actual results In vocational agrrlculture? R. B. 
Smith {Vocat. Ed, Mag,, 2 {1924), No, 13, pp, 1935-1939), — ^Numerous means of 
judging as to the success of vocational agricultural departments or schools, as 
well as of former students, are briefly pointed out. Several statistical surveys 
presenting information along this line are also noted. 

Extension work in plant pathology, 1923, F. O. Meier <17. B, Dept, Agr,, 
Dept Oirc, $29 {1924), pp, 20, figs, P). — Most of the extension effort was a^^lied 
to the four activities of the introduction of resistant varieties, seed disinfection, 
sprayingf, and seed selection, which are reported upon in detail here. The 
extent of ^he control operations that were brought about as a result of exten- 
sion teaching during the year is reported statistically. 

OntUnes of economic zoology, A. M. Reese {Philadelphia: P. BlakMaiVe Bon 

Oo., 1924, 2, ed, pp, XIX4-S18, figs, iP4).— This textbook is based upon a brief 
college course given by the author to students who have completed the general 
elementary coarse. It may be used also in the beginning course or as supple- 
mentary reading in connection with it. A bibliography of 222 titles is given 
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as an aid to students who may develop a particular interest in some animal or 
group of animals* 

Bemonstration courses In wood utilization (17. 8, Dept Agr,^ Misc, Ciro, 
29 (1924) f pp. 22, figs, 14 ), — ^Details of demonstration courses in the kiln drying 
of lumber, boxing and crating, the gluing of wood, and wood properties and 
uses, which are oifered at the Forest Products Laboratory, maintained coopera- 
tively at Madison, Wis., by the University of Wisconsin and the U. S. Bepart- 
ment of Agriculture, are presented here. These courses are designed to give 
basic knowledge and its practical application and are attended by representa- 
tives of manufacturing firms, trade specialists, salesmen, and consumers. 

mSCELLANEOirS 

Work and expenditures of the agricultural experiment stations, 19216, 
B. W. Allen, W. H. Beal, B. R. Flint, et al. (U, S. Dept Agr„ Off, Expt 
Stas,, Work and Expend, Agr. Expt Stas,, 1922, pp, 158), — ^This report contains 
a discussion of the activities of the stations during the fiscal year ended June 
30, 1922 ; a r^sumd entitled Some Results of Station Work, by E. R. Flint ; four 
articles dealing with specific phases of their work noted elsewhere In this issue ; 
Statistics of the Stations, by J. 1. Schulte ; and a list classified by subjects of 
the publications of the stations received during the year. 

For the fiscal year the total Income of the stations was $8,125,404.37, com- 
prising $1,440,000 Federal funds derived under the Hatch and Adams Acts, 
$4,001,139.50 State support, $183,193.99 Income from fees, $907,934.06 returns 
from the sale of products, $330,078.97 income from miscellaneous sources (in- 
cluding $210,000 Federal appropriations for the insular stations) ^ and $363,- 
057.25 carried over as balances from the previous year. During the year the 
stations added equipment aggregating $1,185,265.12 and classified as follows: 
Buildings $735,823.16, library $27,362.20, apparatus $92,123.16, farm implements 
$115,266.80, livestock $110,665.32, and miscellaneous $104,024.48. 

In the work of administration and inquiry the stations employed 2,166 per- 
sons, of whom 1,100 were also members of the teaching staft of the colleges 
and 364 assisted in the various lines of extension work. During the year the 
stations issued 1,064 publications, including annual reports, bulletins, and cir- 
culars, aggregating 24,592 pages and distributed to 889,394 addresses on the 
regular mailing lists. 

Thirty-sixth Annual Report [of Illinois Station, 1028], H. W. MtnaiOBD 
{Illinois Sta, Rpt 1923, pp, 24) • — This contains the organization list, a financial 
statement for the fiscal year ended June 30, 1923, brief notes as to the principal 
lines of work, and a list of publications of the year. The experimental work 
reported and not previously noted is for the most part abstracted elsewhere 
in this issue. 

[Report of Kansas Station, 1923--1924], F. D. Fabbell (Kansas Sta, 
Bien, Rpt 192&-24^ PP. W* flos, 2).— This contains the organization list, finan- 
cial statements for the biennium ended June 30, 1924, and a report of the 
director summarizing the work and publications of the station. The experi- 
mental work recorded not previously noted is for the most part abstracted 
elsewhere in this issue. * 

Thirty-sixth Annual Report of the Kentucky Agricultural Experiment 
Station for the year 1928, Part I, T. P. Ck)OPXB (Kentuokp Sta, Rpt, 1928, 
pt 1, pp, 59, figs, 2), — ^Part 1 of this report contains the organization list, a 
financial statement as to the Federal funds for the fiscal year ended June 30, 
1923, a report of the director on the work of the year, and meteorolegicfil 
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data. The experimental work reported and not previously noted is for the 
most part abstracted elsewhere in this issue. 

Abstracts of papers not included in bulletins, finances, meteorology, 
index (Maine 8ta. Bui 315 (1023), pp, 05-118+XII), — This contains the organi- 
zation list of the station ; abstracts of five papers previously noted and of five 
others abstracted elsewhere in this issue; meteorological observations noted 
on page 415 ; a financial statement for the fiscal year ended June 80, 1923 ; an 
index to Bulletins 310-^15, inclusive, which collectively constitute the thirty- 
ninth annual report of the station; and announcements as to the work and 
publications of the station. 

Agricultural service from the Montana Experiment Station: Thirtieth 
Annual Report, July 1, 1022, to June 30, 1923, F. B. Linfield et al 
(Montana 8ta. Rpt, 1923, pp. 11, figs. 32). — ^This contains the organization list, 
a financial statement for the fiscal year ended June 30, 1923, and a report of 
the director and heads of departments on the work of the station. The ex- 
perimental work reported and not previously noted is for the most part ab- 
stracted elsewhere in this issue. 

The Quarterly Bulletin [of the Michigan Station], edited by R. S. Shaw 
and E. B. Hill (Michigan 8ta, Quart. Bui, 7 (1924), No. 2, pp. 4i“^0, figs, d), — 
In addition to articles abstracted elsewhere in this issue, this number con- 
tains the following: Feeding Soft Corn, by G. A. Brown; The Corn Situation 
by J. F. Cox; and Value of Hardy Alfalfa, by F. A. Spragg. 

Monthly Bulletin of the Ohio Agricultural Experiment Station, [July— 
October, 1024] (Ohio Sta. Mo. Bui, 9 (1924), Nos. 7-8, pp. 105-136, fig. 1; 
9^10, pp. 137-184, figs. 23). — Of -these numbers, No. 0-10 contains, in addition to 
several articles abstracted elsewhere in this issue, articles entitled Essentials 
in Rations of Fall Pigs ; Bread and the Diet, by C. H. Hunt ; Cornfield Alone 
Inadequate for Lambs ; and Steers Need Protein Feeds. 

Summary of publications (Utah 8ia. Circ. 53 (1924), PP» 4)- — Summaries 
are given of Bulletins 188-190 and Circulars 49-52, previously noted, and Bul- 
letin 191, noted on page 454 of this issue. 
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lUinois Unirersity and Station. — respiration apparatus sufficiently large 
to accommodate cattle and small horses is to be installed for the use of the 
division of animal nutrition. Metabolism crates for sheep and swine and a 
respiration apparatus for poultry are also to be provided. 

Dr. I. B. Boughton, acting chief of animal pathology and hygiene, has 
resigned to become director of animal disease control work In Haiti, taking 
over the duties carried on for several months by Dr. Robert Graham, chief 
of animal pathology and hygiene, who has been on leave of absence from the 
university and will shortly return to this position. W. B. Carroll, head of 
the department of animal husbandry of the Utah College and Station, has 
been appointed professor and chief in swine husbandry. 

Kansas College and Station. — The appropriations made by the 1926 session 
of the legislature for the support of the college and station during the bien- 
nium beginning July 1 aggregate $2,707,400. This represents an increase of 18 
per cent over the appropriations made two years ago for the current biennium. 
The principal Items involved in the increase are an appropriation of $250,000 
for a library building and an appropriation of $200,000 for a women’s dormi- 
tory. Other special items include $10,000 for a sheep bam, $10,000 for new 
greenhouses, $10,000 for soil surveys, and $22,000 for additional land. A small 
Increase was also granted in the appropriations for the support of the sub- 
stations. 

The Kansas Industrialist states that under a seed inspection law enacted by 
the last legislature a seed testing laboratory is to be established at the college. 
Administrative phases of the work, including the collection of samples, will 
be handled by the State Board of Agriculture at Topeka. 

The State Livestock Registry Board, which has had its headquarters at the 
college since 1910, has been abolished and its duties transferred to the State 
Board of Agriculture. The State Dairy Commissioner’s Office, located at the 
college since its establishment in 1907, is also to be removed to Topeka for 
consolidation with other offices of the State Board of Agriculture but is still 
being maintained at the college because of a shortage of available quarters. 

The home economics department of the college celebrated its semicenten- 
nial April 10-18. The home economics building, dedicated in 1908, was for- 
mally designated Calvin Hall in honor of Mrs. Henrietta W. Calvin, a graduate 
in the class of 1886 and head of the domestic science department from 1903 
to 1908. The degree of doctor of laws was conferred on Mrs. Calvin and 
Mrs. Nellie Kedzie Jones, a pioneer instructor in home economics in the col- 
lege, and that of doctor of science on Miss Abby L. Marlatt, dean of the 
department of home economics of the University of Wisconsin. 

Two important experiments in mineral metabolism were started during the 
past year. Jn the first, four dairy cows on carefully cured alfalfa hay, beet 
pulp, and a 4:2:1 grain mixture showed a positive calcium balance through 
four one-week periods. The removal of the ovaries from two cows and the 
injection of the other two with ovarian extract had no apparent effect on 
mineral metabolism, knee a positive calcium balance similar to the first period 
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was obtained on the eecond four one-weelt periods. In tite second series, In- 
dnding three trials on the effect of nltravioiet light on milk prodnctiim, a 
rather marked increase in milk flow was obtained in one trial with four cows 
and a slight increase in a later trial with six con^s, while the final trial with 
eight cows gave no appreciable increase that could be attributed to the ultra- 
violet light treatment. 

Followinsr the appointment of President W. M. Jardine as Secretary of 
Agriculture, P. B. Farrell, dean of the division of agriculture and director of 
the station, has been appointed acting president, effective March 1. L. E. Call 
has been appointed acting dean and acting director in his stead, and B. L. 
Throckmorton acting head of the department of agronomy. 

P. L. Gainey, soil bacteriologist of the station, has been granted a semester’s 
leave of absence for a special study of the energy requirements of nitrogen 
fixation in soils to be carried on at the graduate laboratory of the Henry Shaw 
School of Botany of Washington University and the Missouri Botanical Gar- 
den. D. B. Porter, extension assistant in plant pathology at the Iowa Collego, 
has been appointed specialist in plant pathology vice B. A. Stokdyk who has 
been designated marketing specialist for the division. 

Michigan College and Station. — Under an act of Congress passed March 2, 
the Secretary of Agriculture is directed to transfer the U. S. Weather Bureau 
site and buildings on the college grounds to the State of Michigan, receiving 
in lieu thereof another site of approximately equal area and a cash payment 
of $25,000. Another weather bureau station is to be erected on a new site at a 
cost not to exceed $38,000. 

The college has arranged a series of five radio courses of two weeks’ dura- 
tion, these being broadcasted through its station WBAB from March 2 to 
May 8. The courses included farm machinery and home conveniences, farm 
crops, soils, and fertilizers, poultry and livestock, home gardening and vege- 
tables, and a home makers’ course. An enrollment of 500 Is reported. 

The annual farmers’ week with an attendance estimated at 8,000 is considered 
the most successful in the history of the college. 

A soil survey has now been completed in 18 counties of the State. The work 
is carried on in connection with the Bureau of Soils, U. S. D. A., and the State 
Conservation Department. 

The mint flea-beetle, Longiiaraus menthae, a small biownish-yellow flea-beetle, 
has been causing serious injury to peppermint and spearmint crops. Inves- 
tigations have revealed that the pest is a new one, apimrently never having 
heretofore been studied nor named. 

Dr. G. H. Coons, research associate in plant pathology, has been granted 
leave of absence for one year,, beginning April 1, to conduct investigations with 
the Office of Sugar Plant Investigations, U. S. D. A., covering the development 
of disease resistant beets, with special reference to vhe leaf spot disease. 

Dr. H. J. Stafseth, associate professor of bacteriology and specialist In 
diseases of poultry, has been appointed exchange professor under the American 
Hungarian Foundation, and will spend a year in study at the University of 
Budapest. 

J. A. Nahstoll has been added to the extension staff for work in accounting 
and business practices with the various cooperative organizations of the State. 

Missouri University and Station. — ^A new wing is being added to the home 
economics building. This additional space will double the capacity of the 
home economies department It will not only relieve the present crowded 
student facilities but will provide more adequately for research in foods, nu- 
trition, textiles, clothing, and home management. 
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The department has recently Instlttited two new projected The first of these 
is designed to find the causes of vitamin destruction in cooked and canned 
foods. The second is an investigation of the baking analities of Missouri 
flonrSt A fii>eclal laboratory has been fitted up for this work. 

The ^otographic equipment of the station has been increased by the pur* 
chase of a new 8 by 10 in. automatic enlarging machine, an excellent micro* 
scope and microscopic camera, and suitable equipment for color photography. 
The station now utilises the full time of one photographer. 

Dr. A. £. Mumeek, formerly assistant in horticultural research at the Ore- 
gon Station, has been appointed assistant professor of horticulture and en- 
tered upon his duties February 1. 

New Hampshire University and Station. — The State legislature has passed 
a mill tax bill for the support of the university, providing for each fiscal 
year ‘*a sum equal to one mill on each dollar of the assessed valuation of 
the taxable property in the State as of the first day of April of the calendar 
year preceding each biennial period.” During the next two years this appro- 
priation is expected to amount to about $585,000 a year. The sum Is exclusive 
of any revenue which may be derived from trust funds or other sources, and is 
in addition to all income derived from dormitory rentals, sales of farm pro- 
duce, and the like. The amount for the coming year will represent an in- 
crease of about $230,000 over that of the current year, and the measure will 
make it possible for the preside! and trustees to make their plans on the basis 
of a definite income. In anticipation of a building program the act provides 
for borrowing in anticipation of Income to the extent of $100,000, to be repaid 
from the income of the succeeding fiscal year. 

No specific provision is made for State support of the station, but allotments 
to it may be made from the mill tax fpnds. The legislature, however, appro- 
priated $36,000 per year for extension work. This is intended to put the 
county extension work on a permanent public fund basis in the proportion of 
one part Federal funds, two parts State funds, and three parts county funds, 
and to provide for agricultural, home demonstration, and Junior work in each 
county. 

Because of an increasing out-of-State enrollment the legislature stipulated 
that after July 1, the number of students enteriog the university from the 
States of Maine, Massachusetts, and Vermont should not exceed 8 per cent of 
the total enrollment of the entering class of the four-year course of the preced- 
ing year, and that Uie enrollment of new students from other States should not 
exceed 4 x)er cent of this figure. 

Amefiean Tour of German Scientists. — ^A party of German agricultural 
scientists arrived in this cotmtry in April to spend several months in a tour 
including visits to the U. S. Department of Agriculture and many of the expmd- 
ment stations. The party consists of Dr. Friedrich Hagedom, Undersecretary 
of Agricoltiire, who is especially Interested in agricultural economics and 
finance ; Dr. Thefodipre Brinkmann, professor of rural economics, University of 
Bonn; Dr. George KuOhne, agricultural engineer, Uulvsrilty of Munich; Dr. 
Theodore Boemer, professor of plant breeding. University of Halle, and 
Joadhlm Deicke, large farm owner and former dhlef of the division of ani- 
mal breeding of the Agricultural Chamber of the Province of Brandenburg. 
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AGBICUITURAL CHEMISTEY— AGKOTECHirY 

Preparation of a basic arsenate of lead of definite composition, L. It. 
Stbeetkr and U. W. Thatcher (Indus, and Enpin. Chem., 16 (1924), 
pp. 941 , 942 . — After unsuccessful attempts at preparinR basic lead acetate of 
uniform composition by the methods suggested by Robinson and Tartar (E. S. 
R., 33, p. 801) and McDonneU and Smith (E. S. R., 37, p. 410), the lead 8nb> 
acetate method was used with much more satisfactory results. In this method 
a dilute solution of lead subacetate was prepared by heating nearly to boiling 
for about 30 minutes 430 gm. of neutral lead acetate, 130 gm. of litharge, and 
1,000 cc. of water, allowing^ the mixture to cool and settle, and decanting the 
clear solution. To 100 cc. of this solution, diluted with 1,500 cc. of water, a 
solution of disodium arsenate was added in slight excess at ordinary room 
temperature. The precipitate was washed several times ^dth water by centri- 
fuging a^d decanting and finally dried. 

In several trials of this method the precipitates were found to be uniform in 
physical properties and to vary but little in chemical composition. In five lots 
analyzed, the ratio of PbO to AssOs varied only from 3.155 to 3.170. This ratio 
is slightly lower than the theoretical for basic ^ lead arsenate of the formula 
Pb4(PbOH) (As04)t, 3.239. Attempts to explain the failure to produce theo- 
retical results led to the conclusion that the excess of disodium arsenate 
required to obtain a precipitate of desirable physical qualities reacted with 
some of the basic lead arsenate to form neutral lead arsenate. The product is, 
however, considered to be generally satisfactory for chemical and insecticidal 
studies requiring a basic arsenate of lead. 

Chemical studies of the combined lead arsenate and lime-sulfur spray, 
R. W. Thatches and L. R. Stbeetes (New York State Sta. Bui. 521 (1924), 
pp. S-20 ). — ^A systematic study is reported of the chemical reactions taking 
place between the different arsenates of lead and lime sulfur in the varying 
proportions in which they are combined for spraying purposes, and of possible 
methods of preventing the changes found to occur. 

The general method of procedure consisted in preparing the different arse- 
nates of lead by the methods described above, mixing them with lime-sulfur 
solutions in different proportions, adding in some cases other materials, allow- 
ing the mixtures to stand for different lengths of time, and finally filtering 
off the precipitated material, weighing it, and determining its nature. 

With mixtures of acid lead arsenate and lime sulfur alone, a definite chem- 
ical change was found to take place with an increase in insoluble material to 
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nearly double tbc original amount. The change required nearly 24 hours for 
completion. The solid material was found to contain some unchanged lead 
arsenate, large proportions of lead sulfide and calcium arsenate, and about 20 
per cent of free sulfur. The filtrate contained more soluble arsenic than was 
present in the original mixture. As a result of these changes, the mixture 
would be less fungicidal and more harmful to the foliage. 

Of the various materials a<lded to prevent the.se change.s taking place, cah 
<*ium hydroxide, when added in tlic proportion of at least 5 lbs. i)er 100 gal. 
of the mixture, prevented any chemical reaction taking place, but increased 
decidedly the solid matter in the mixture and added considerably to the cost 
of the spray. Casein, when used in proi)ortlon.ei a.s small as 2.8 oa. of dry 
casein to 100 gal. of the .spray mixture, proved an excellent protector. Various 
other colloidal materials tested, Including glue, gelatin, egg albumin, and 
saponin, were inelTective alone when used in amounts as large as 1 or 2 lbs. 
per 100 gal. of the spray mixture. Mixtures of these materials with calcium 
hydroxide gave more protection, but not ecpial to that of casein alone. Vari- 
ous casein-containing materials, .such as buttermilk, skim milk, and whole 
milk, were unsatlsfaclory when used alone on a<*count of reaction with the 
lime sulfur with the setting free of sulfur. The same products with added 
calcium hydroxide gave sati.sfactory results. 

In tests to determine the minimum amounts of skim milk and calcium hy- 
droxide to be fully eiT<'ctive, it was found that 1 qt. of skim milk and 1 lb. 
of calcium liydroxide per 100 gal. of mixture afforded complete protection so 
far as could be judged by laboratory tests. Commercial preparations of 
casein, such as Kayso and calcium caseinate, were equally effective in propor- 
tions of 0.5 lb. to 100 gal. Tobacco dust, sometlmt^s added to tfie combined 
sprays to increase tbeir insecticidal action against certain types of insects, 
was also found to prevent (*hemi<*a1 changes taking place between the arsenate 
and sulfur compounds wltboiit the addition of any casein-containing materials. 

It is pointed out that fuiiher orchard experiments are necessary to deter- 
mine whether the addition of casein preparations to the combination spray 
will completely eliminate tlie danger of foliage burning, but it is thought prob- 
able that the danger of this will he greatly reduced, if not entirely eliminated. 

The isolation and idcntiflpation of quercetin from apple peels, O. E. 
Sando {Jow\ Agr, Research [f/. £?.], 28 {1924)f No, 12, pp. 124S--1245 ), — ^The 
investigation previously noted (E. S. R., 50, p. 7) has been extended to the 
isolation of the yellow "flavonol pigment occurring In apple peels and its identi- 
fication as quercetin. 

The material used consisted of the residue from the steam distillation of the 
peels of McIntosh a pr)lcs in the investigation of Power and Chestnut on the 
odorous constituents of apples (E. S. R., 48, p. 607). The dried i)eels were 
first extracted separately with ]>etroleum ether and ether to remove chloro- 
phyll, carotinoids, and wax-likc suh.stances and then continuously for several 
weeks with 95 per cent ahrohol. The extraction wa.s conducted in the con- 
tinuous extraction apparatus described on page 503. Prom the alcohol extract 
the coloring matter was obtainc'd by precipitation with basic lead acetate and 
subsequent decomposition of the precipitate with 5 per cent sulfuric acid and 
shaking out with ether. The pigment was identified as quercetin, OuHi*Ot, by 
means of its penta-a(!etyl derivative and by combustion of the purified pig- 
ment. 

It is suggested that the brown discoloration of s(;alded apple peels may he 
produced on the interaction in the tissues of quercetin and oxidase. 
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Tomato products investigatious {New York State Sta, Rpt, X924$ P- — 
GaseouH fermentation occasionally occurring in tomato <;atsup was found to be 
due to an organism possessing the characteristics of the group of lactobacilli 
except for a more abundant gas formation. The organism is easily killed by 
heat, but its presence in catsup is accounted for by the catsup being allowed 
to cool below 170° P. before bottling. The growth of the organism was not 
checked by 0.1 i>er cent sodium benzoate nor the usual amount. s of acid. 

Oontinuous extraction apparatus for large quantities of plant materials, 

E. Sando (Indus, and Engin, Chetn,, 16 (1924) , No, 11, p, 1125, fig, 1 ). — ^The 
apparatus consists of an electric heater provided with a soapstone ring, a 
round'bottom flask for the solvent, an aspirator bottle for the plant material, 
and an ordinary reflux condenser. The round flask is connected by tubes with 
the upper and lower part of the aspirator bottle in such a way that the vapor 
of the solvent enters tlie aspirator at the top, where it condenses and collects 
on the plant material and finally siphons hack into the flask. With a 5-liter 
flask and an aspirator of the approximate dimen.sions 17 by 26 cm., about 
1 kg. of material can bo used for the extraction. 

The chemistry of milk and dairy products from a colloidal standpoint, 
L. S. PALMEB (U. S, Dept, Agr,, Dairy Div., WorUVs Dairy Cong. Proc., 1923, 
vol, 2, pp. 115^^1168) . — The author summarizes and discusses recent advances 
in the colloidal chemistry of milk, cream, ice cream, butter, cheese, condensed 
milk, and dried milk. A list of 38 references to tln‘ literature is appended. 

The chemistry of casein, L. L. Van Slyke {V, S. Dept. Agr,, Dairy Div,, 
World*s Dairy Cong. Proc,, 1923, vol. 2, pp, 1145--1152) . — This paper consists of 
a brief summary of present knowledge con(‘ernlng casein with respect to its 
importance, amount in normal milk, commercial relatious, preparation, and 
4'i»mposiliou. In the section on preparation, recent developments in the author*.s 
method (E. S. It., 41, p. 201) are outlined. 

On the presence of amylase in milk and chee.se, M. Sato {V. S. Dept. Agr., 
Dairy Div., World's Dairy Cong. Proc., 1923, vol. 2, pp. lll^y ii75). — The author 
reports the presence of amylase in samiile.s of grade A certified milk and in 
American Cheddar cheese. A comparison of the rate of digestion of various 
starches by the amylase showed soluble potato starch to be digested more 
easily than rice starch and this in turn more easily than ordinary potato 
starch. 

The heat coagulation of milk, H. H. Sommer {V, S. Dept, Agr., Dairy Div,, 
World's Dairy Cong, Proc., 1923, vol, 2, pp. 1241-1248) . — Essentially noted from 
another source (E. S. R., 40, p. 73). 

Factors Influencing the heat coagulation of milk and the thickening of 
condensed milk, A. Leighton and E. F. Deyhher (U. S. Dept. Agr., Dairy 
Div,, World's Dairy Cong. Proc., 1923, vol. 2, pp. 1276-1284, 5). — Essentially 

noted from another source (E. S. R., 49, p. 716). 

The crystals found in sweetened condensed milk, M. Sato (U. 8. Dept. 
Agr., Dairy Din?,, World's Dairy Cong. Proc,, 1923, vol. 2, p. 1285). — ^The mlcro- 
scopie examination of crystals from samples of commercial sweetened condensed 
milk showed two types of crystals, “one taking a bushlike form of needles 
and their masses, and the other taking a trai)ezoidal form. The former on 
analysis was found to be mostly trlcalclum citrate (CaaCCaHeOT)*), and some- 
times the crystals of tyrosine were found therewith. There were also present 
trlcalclum phosphate (Ca«(F04)3) and magnesium phosphate (Mg3(P04)») in an 
amorphous condition, and the crystals of leucine and cystine were also ob- 
served. The crystal in a trapezoidal form was found to be the same as that 
of milk sugar in its chemical nature, the crystalloid having doma but generally 
lacking the H face and M' face that are found in the pure milk sugar.** 
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The principal factors affecting the keeping quality of sweetened con* 
densed milk, A. Miyawaki <17. 8. Dept, Agr., Dairy Div,, Wortd*M Dairy Cony. 
Proc., 192S, vol. 2, pp. 12SS-12JtO) .--The conclusions drawn In a study extending 
over several years of the causes of deterioration in sweetened condensed milk 
are discussed, with illustrative data. 

In the opinion of the author deterioration of condensed milk may be due 
either to bacterial or physical changes on aging. The most common and 
troublesome form of deterioration is thickening, which may be caused either 
by aging, in which ease it is corrected by stirring, or by bacterial action, in 
which case the change is irreversible. To avoid thickening, the following 
precautions are recommended : 

The milk to be used should contain more than 3 per cent butterfat, the 
amount of sugar to be added should be more than 15 per cent of the whole 
milk by weight, the vacuum should be maintained at higher than 26 in., and 
the condensing should be finished In less than 25 minutes per 1,000 lbs. of fresh 
milk. 

The keeping quality of butterfat, with special reference to tnllk powder, 
(1. E. Holm and G. R. Gkebnbank (V. S. Dept. Ayr., Dairy Dit\, World'f* Dairy 
Cong. Proc.^ 1923, vol. 2, pp. 1253-^1265, flgn ^). — Some of the data and conclu- 
sions presented in this paper have lieen noted previously (E. 8. R., 51, p. 806). 
The development of tallowincss in milk powders Is considered to he due to the 
oxidation of some of the butterfat. Evidence is presented that moisture not 
only retards the development of tallowiness hut prevents the formation of in- 
termediate products, aldehydes, etc., giving rise to the tallowy odor. 

Sediments of evaporated milk, M. Sato (17. 8. Dept. Ayr., Dairy Div., 
WorWn Dairy Cony. Proc., 1923, vol. 2, pp. 1284, 1285). — Crystals in^he bottom 
of a can of evaporated milk which had been kept for over two years were found 
on analysis to be composed of tricalcium phosphate (Ca«(P 04 ) 2 ), magnesium 
phosphate (Mg3(P04)2), and tricalcium citrate (CasCCttHoOr)*. 

The solubility of milk powder as affected by moisture content, G. 
Supples and B. Bellis (Joiir. Dairy 8ci., 8 {1925), No. 1, pp. 39-46). — The term 
** solubility as applied in th's paper is defined as '' the ability of desiccated milk 
when mixed with water to form a solution, suspension, or emulsion which will 
simulate the physical characteristics of natural milk.’* Decreased solubility of 
milk powders during storage is a type of deterioration the cause of which was 
made the subject of the present investigation. 

Samples of desiccated milk made by the Just and the spray processes were 
packed in air-tight containers so constructed that the air could be circulated 
through them at will, and were subjected for varying periods of time to air 
containing varying amounts of moisture. The samples after definite periods of 
storage were reconstituted according to a fixed process, and then centrifuged 
and the total proteins and casein determined in the KU|)ernatant liquid. 

The data showed that increased absorption of moisture was accompanied 
by decreased solubility. By the time the water content of the powder had in- 
creased from 2 to about 11 per cent there was a complete absence of casein 
in suspension. This was true whichever inrocess was used. Moisture-free air 
circulated through the powder in the same way had no effect upon the solubility. 

It is concluded that milk powder containing less than 3 per cent of moisture 
may be kept for a year without loss in solubility of the casein. Samples in 
whidti the moisture content had been maintained at from 3 to 5 per cent, with 
but slight change in solubility during a period of one year, became almost en- 
tirely insoluble within a few days when the moisture content was raised to 
from d.6 to 7 per cent. 
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An analysis of the material separated from the reconstituted milk by centrif- 
ugation showed it to contain approximately 93 per cent protein and 7 per 
cent ash, the latter being composed almost entirely of the oxides of calcium, 
phosphorus, and magnesium. It is thought that the greater part of the pre- 
cipitated ash is insoluble calcium phosphate. 

The keeping quality of dry milk, G. C. Suppler (U. 8, Dept Agr.f Dairy 
THv., World* 8 Dairy Cong. Proc., 1923, vol. 2, pp. 1248-1253), — The types of 
deterioration discussed are staleness, rancidity, and tallowiness. Staleness, 
which is accompanied by decreased solubility and darkening in color, is most 
likely to occur in skim milk powder and is considered to be doe to excessiye 
moisture content (see above). Rancidity and tallowiness, types of deteriora- 
tion occurring in whole milk powders, are attributed to changes occurring in 
the fat from enzyme action and oxidation, respectively. 

A new method for the determination of the w'ater content of milk 
powder and the properties of its colloidal constituents [trans. title], E. A. 
Hauser (U. S. Dept. Apr., Dairy Div., World's Dairy Cong. Proc,, 1923, vol, 2, 
pp. 1154-1157, fig. 1). — ^Tlie method described Is based upon the temperature 
change taking place when a given amount of the milk powder is dissolved in a 
given amount of water. With powder of from 0 to 3.5 per cent moisture, the 
addition of water causes a rise in temperature due to the heat of swelling and 
the heat of hydration of lactose. At a higher moisture content there is also a 
negative heat reaction due to the solution of the mineral salts. The resulting 
temperature change under these conditions is the difference between the heat 
of swelling (positive) and the heat of solution (negative). Curves have been 
worked out for the temperature rise in standard milk powder with different 
amounts of water. 

Freezing point of colostrum milk, normal milk, and end milk of lacta- 
tion; and its practical value for detection of water added, M. Sato (U, 8. 
Dept. Agr., Dairy Div., World's Dairy Cong. Proc., 1923, vol. 2, pp. 1173, 1174) • — 
The minimum, maximum, and average values for the freezing point of a large 
number of samples of colostral, normal, and end-of-lactation milk from cows 
of different breeds are given as follows ; Colostral milk A = — 0.5, — 0.64, and 
—0.567 and end milk A = —0.53, —0.57, and —0.552. The ranges for normal 
individual and mixed milk were A = — 0,51 to — 0.59 and — 0.53 to — 0.58, with 
a general average of — 0.548. 

The author considers that the freezing point method can be used with some 
degree of certainty for detecting the addition of 5 per cent of water and 
accurately for 10 per cent. 

The necessity for legislative control in the sale of milk breads, R. M. 
Allen (C7. 8, Dept. Agr., Dairy Div., World's Dairy Cong. Proc., 1923, vol. 2, 
pp. 1315-1317). — Included in tiiis plea for the adoption of standards for the 
milk content of milk bread is a tentative method for the determination of the 
milk content of bread. This includes the determination of lactose and of fat. 

For the former, from 50 to 60 gm. of fresh or air-dried bread are digested 
in distilled water at about 40** C. for one hour, and the extract is separated 
by adding 20 gm. of Filter-Cel, centrifuging twice, and finally filtering through 
a Buchner funnel containing Filter-Cel. To the extract are added 35 gm. of 
starch-free yeast and, after wanning to 80** F., 0.5 gm. of ammonium sulfate. 
The mixture is aerated by means of compressed air for at least two hours, 
made up to 1,000 cc. and filtered, and the filtrate used for the determination 
of lactose by the gravimetric copper reduction method. 

For the determination of fat, from 200 to 300 gm. of finely ground air-dried 
bread is digested by boiling for about one hour with 1,000 cc. of distilled water 
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and RO (v*. of hydroirlilorii^ arid. . Tlie iiiaali is tlien filtere<l througli a Buchner 
funnel after the addition of 10 jL?iu. of Filter-Cel. The residue Is stirred with 
ether and filtered through FilteiM^d int<» a dry flask. After evaporating the 
ether the oil is used for determining the Kek'hert-Meissl number. 

The acetic index in the analysis of butter [trans. title], B. Savini (17. S. 
nept. Agr., Dairy Div., WorWs Dairy Cony. Proc., 1923, vol 2, pp. 702-’793),— 
A brief description is given of the ter'hnique of the Fas(?etH acetic index method 
of detecting adulteration in butter (IC. S. 11., 48, p. 13). 

Pat in commercial cahein, H. Jephcott and N. Batcmffk (17. N. Dept. Ayr., 
Dairy Div., M^orUVn Dairy Cony. Proc., 1923, vol. 2, pp. 1271-1276). — ^This paper 
discusses the factors influencing the fat trontent of commercial casein and the 
most suitable methods of determining fat in casein. 

Fat determinations on separated milk and tlie whey, wash water, and rennet 
(*asein obtained from the milk showed the fat C4)ntent of the casein to depend 
almost entirely upon that of the separated milk. Firmness of the curd ap- 
peared to affect somewhat the readiness with which the fat was retained by the 
casein. 

A comparison of the Soxhlet, Uoe.se-Goftlleb, Oangcdll-Meldrum. and Werner- 
Schmidt methods of determining fat in rennet and aci<l casein showed the 
AVemer-Schmldt method fo be the most satisfactory. The Soxhlet metl4o<1 
extracted only a small percentage of the total fat. Both the other metho4ls 
gave good results with flnely divided acid casein, but failed entirely with rennt^t 
casein. With the Werner-Schmidt method consistent results were obtained in 
all cases. 

Chemical and physical m(‘thods for the control of saponified cresol 
solutions, R. M. Ohapjn (U. S. Dept. Ayr. Hnl. 1303 {1924), pp. 24)- — This 
publication discusses the fundamenfal requinnnents for saponified cresol solu- 
tions to be used for the disinfection of disease<1 nniinuls and of premises and 
vehicles which may have been infected by them, and descril>es a proceilure 
for the physical and chemical examination of such solutions to replace in the 
plant and control laboratories the previous and more cumbersome method 
of the author (E. S. R., 20, p. 420). 

The factor.s considered fundamental are summarized in the form of skeleton 
specifications, aud at the close of the publication tentative standards are given 
as the result of an examination of a number of commercial samples covering 
a wide range in composition. Placing these tentative standards in the skeleton 
specifications, the recommendations may be summarized as follows: 

(a) The product shall remain a uniform liquid when held at a temperature 
of 0® for 3 hours. 

(b) It shall dissolve completely in 30 parts water at a temperature of 25® 
within 2 minutes, affording a solution entirely free from globules and not more 
than faintly opalescent. 

(c) It shall contain soap, exclusive of excess alkali, equivalent to not less 
than 3.6 per cent of sodium hydroxide, and the excess alkali shall be equiva- 
lent to not more tlian 0.5 per cent of sodium hydroxide. 

(d) It shall contain not less than 60 per cent and not more than 63 per cent 
total phenols, not more than 7.5 per cent of benzophenol, and not mere than 
30 per cent of phenols distilling above a temxierature of 207®. 

The physical tests and chemical determinations to meet these specifications 
are outlined. The physical tests include the chill test, the solution-rate test, 
and the solubility degree test, and the <*hemlcal the estimation of total fixed 
alkali, excess fixed alkali, total phenols, and benzophenol. The method for 
total fixed alkali is based upon the usual method for determining the total 
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alkali ill hard noapH with a preliiniimry evaporation to expel tar banes and 
the addition of stearie aeld to stiffen the se)>arated fatty a(:ids and eresol. 
For ex<!es8 fixed alkali, a infaViticMl method employing Poirrler blue 04B as 
indicator is described. For total phenols a moditication of the Weiss-Hill 
method ^ was develoiHxl and is described in detail. The method for benzo- 
phenol is as essentially noted from another source (B. S. li., 44, p. 10). 

“ It must be expressly noted that nothing in this bulletin operates to modify 
in any respect the siHHdtications and requirements which have been issued or 
which may be issued by r(*gulatory offices of the Bureau of Animal Industry 
governing products permitted for use in official disinfection.” 

Utilization of almonds for various food products, A. F. Sievers and F. 
Rabak (U. fif. JJcpt. Aifi\ liul. ISO,^ iW24), pp. 22 figs. id). —The utilization of 
almonds nnsuitalde for the unshelled niit trade is the general subject of this 
publication. In addition to salte<i almonds and almond i^aste, several other 
pr<Klucts not yet on the market are dis<*us.s€*d as to preparation, composition, 
keeping qualities, and geii<‘ral chara<*teristics. These products include almoud 
imtter, prepared similarly to p(‘anut luitter; nlmoud confection, consisting of a 
mixture of ground roasted kernels and confectioners* sugar, with the addition 
(►f winter or fixed oil of almonds to form a paste ; and almond powder, a fine 
mixture of ground kernels and confectioners* sugar, whl(*h is considered more 
convenient than almond paste for the preparation of macaroons. Cost esti- 
mates for producing the various products and a description of factory equip- 
ment required, with rnethoils (»f preparation, are included. 

METEOEOLOGY 

Weather reimrta, (;. C. (Ikowjkson m' al. (Alasha Stas. Rpt. 1923, pp. 3, 4, 
>^^-,^7).— Monthly summaries of tenqierature, precipitation, and cloudiness at 
36 places in Alaska are given with brief notes on the weather conditions at the 
experiment stations during the calendar year 192:i. 

” The season on the whole was favorable, the weather being a little warmer 
and drUit than normal. ... At the Fairbanks Station the average tem- 
perature for May, June, July, and August was 57® F., compared with the 13- 
year average of The rainfall for tlie .same months was only 3.96 in., 

compared with ail average for the 13 years previcuis of 6.25 in. At Matanuska 
the average temperature for the four summer months was 56.6®, while the rain- 
fall w’as only 3.3 in.” The light rainfall was, however, supplemented with 
moisture from the melting of snow.s of the pre\'ious winter. The growth of 
straw was shorter than usual, due to la<*k of rainfall. ” The warm summer 
hastened growth so that even late varieties of grain which seldom riiien in 
the interior matured in 1023. At the Fairbanks Station the last killing frost 
occurred May 10, and the first September 23, giving a frost-free period of 135 
days, which is 33 days more than the average for 13 years. At Matanuska 
the last killing frost occiurred May 17, and the first September 23, giving 128 
consecutive days without frost. The same conditions prevailed in the (‘oast 
region and other parts of Alaska.” Not only grain crops hut garden vegetables, 
small fruits, and flowers matured. 

Wheat yield and rainfall in Ohio, F. A. Welton and V. H. Morris {Jour. 
Amer. Soe, Agron,, id {1924) y Ii» PP- 731^749, figs. 9). — Suiutnarizlng and 
analyzing the available data on this subject, the authors reach the conclusion 
that “ a decrease in rainfall is accompanied by an increase in yield of wheat ; 

Hindus, and Engln. Chem,, 15 (1923), No. 8, pp. 799, 800. 
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HUbnormal rainfall la more beneficial in the autumn and early spring than In 
the winter or late spring; November and April are the two individual months 
in which subnormal rainfall appears to be most beneficial; wheat yields are 
probably depressed in most years by too much rainfall.'* 

The climate of the Netherlandis Indies, V [trans. title], C. Bbaak (K, 
Magnet, en Met Observ, Batavia, Verhandet S {192^), pt 5, pp, 
SJ^l-\-12S-158, pis, IS, figs, 15). — Continuing contributions to this subject pre- 
viously noted (E. S. R., 51, p. 510), this part deals with temperature and 
humidity. 

It is shown that the dominant factor, temperature, varies mainly with alti- 
tude, but also, to a less extent, seasonally and otherwise. It is stated that 
“the average temperature at the Java stations may be represented approxi- 
mately by the formula : 

<=^6.3* —0.61 A (in hectometers). 

The deviations from the formula . . . are, as a rule, very small; they prove 
that, in general, the average temperature of any place can be obtained without 
observations and by calculation only.** 

“As a rule, the concave land forms (Inclosed valleys and plains) increase 
the daily range, convex forms (projecting ridges and hills) tend to diminish 
it. The influence of the sea has a strong damping effect on the temperature 
extremes. The highest values are observed on high inclosed areas; outward 
and inward radiation attain high values there, whereas the interchange with 
the air of the free atmosphere occurs still chlefiy in the same way as above 
the plains, viz, by vertical convection. At the border of the plateaus and still 
more at the outside slopes of the mountains, the interchange of air with the 
free atmosphere is much stronger, occurring also by horizontal air movement ; 
consequently the diurnal ranges of temperature become smaller." 

Rapid and large falls of temperature follow showers. Freezing tempera- 
tures never, or rarely, occur on the unsheltered mountain tops, but frosts occur 
on the inclosed plateaus and in the valleys. Drought favors night frost not 
only by increasing outward radiation, but in another way ; “ When the hu- 
midity is so high that the dew point is reached before the temperature has 
fallen to zero, condensation sets in, checking the cooling, whereby dew or fog 
occurs, and the occurrence of night frost is checked." Ordinary frost pro- 
tection measures are considered impracticable. Planting of shade trees and 
drainage afford a ceitain measure of protection. 

In observations on the temperature of the soil at different depths in grass- 
land, it was found that “ the temperature at a depth of 8 cm. is about 3* O. 
higher than the air temperature ; it increases at first with depth, but remains 
pyactically constant from 10 or 15 cm. to 110 cm." Daily variations in tem- 
perature practically disappear at a depth of 60 cm. Observations under asphalt 
showed temperatures considerably higher than under grass. 

80IIJ3--7EBTILZZEB8 

The chemical composition of soil colloids/ W. O. R(»inbon and B. S. 
Holmes (U, 8. Dept Agr, But XSll {1924), PP> 4 ^)- — ^Studies are reported on 
the composition «of soil colloidal matter which can be brought into a finely dis- 
persed condition in water. Analyses are given of the colloidal matter isolated 
from 45 soils representing important agricultural types in the United States 
and covering wide ranges of composition, exclusive of peats and laterites. 

The colloidal matter was found to be composed mainly of silica, alumina, 
iron oxide, and water, with smaller amounts of lime, magnesia, potadli, soda. 
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phosplioni8» manganese, sulfur, chlorine, and organic matter. There was a 
rather wide yarlation in the proportions of these constituents present in differ- 
ent colloids, although a considerable number of the colloids showed an almost 
constant composition. In general, the sum of the lime, magnesia, potash, and 
soda was low when the silica was low and high when the silica was high. 
Silica and alumina usually varied inversely. 

The colloidal matter from the soil and corresponding subsoil was much alike 
in composition. The composition of the colloidal matter differed from that of 
the total soil in being high in alumina, iron, water of combination, organic 
matter, magnesia, phosphorus, and sulfur, and lower in silica. There was the 
same general difference in composition between the colloidal matter and the 
coarser mineral particles that there was between the colloidal matter and the 
soil, but the difference was more pronounced. The part of colloidal matter 
which was most readily dispersed was fairly representative in composition of 
all that it was possible to isolate. In some cases, however, the colloidal matter 
first dispersed differed considerably from the small part that was obtained 
toward the end of the extraction process. 

The extent of the leaching to which the colloids were exposed is considered 
to l>e probably the most important cause of the variations in their composi- 
tions. Other factors, such as composition of the parent material, character of 
the leaching, and enrichment, probably also produced variations. The present 
rainfall was not always a reliable Indication of the extent to which leaching 
had taken place, although in general soil colloids developed in humid climates 
showed the greatest effects of leaching. Red or yellow colloids showed the 
effect of more profound leaching than gray or black colloids. 

The colloidal matter of soils was found to be made up chiefly of the products 
of the chemical weathering of soil-forming minerals. It contained, however, 
small amounts of fine mineral fragments, and some colloids contained more 
of these mineral fragments than others. The colloidal matter behaved as a 
very intimate mixture, and strongly resisted separation into fractions of 
different composition. It is considered probable that separate particles of 
different composition do not exist in the colloidal matter of soils. 

The lime, soda, potash, magnesia, and silica were extracted more easily from 
soil colloids by water than the alumina and iron, although the colloidal mat- 
ter held all of the constituents with great tenacity. Lime and soda were ex- 
tracted somewhat more easily than potash and magnesia. Digestion with 
dilute acids removed the red or yellow colors from soil colloids. There were 
indications of two forms of iron in soil colloids — one a red or yellow hydrous 
iron oxide and the other some colorless combination, probably a silicate. 

Stoichiometrical calculations showed that all the silica, alumina, iron, and 
water in the colloidal matter were not present in the proportion to form the 
more common hydrated silicates of alumina and iron, such as kaolinite and 
nontronite. It is considered possible, however, that some or a considerable 
part of these constituents may be present in compounds of the composition of 
such minerals as kaolinite, nontronite, halloysite, or pyrophyllite. 

Neutral salt decompoaltloii by colloids [trans. title], W. HAmicelchen and 
H. Karrav (Zi9ohr, Pflanzenern&hr, a. Diingung, S (1924) ^ No, 5, TFiM., pp, 
289S22 ), — Studies are reported which established the decomposition of neutral 
salts by humus acids and so-called hydrated manganese peroxide. Such decom- 
position was influenced by the factors time, concentration, volume of the solu- 
tion, quantity of adsorbent, and dilution, temperature, and cations of the neu- 
tral salt solution. The influence of temperature increase and dilution of the 
salt solution was especially marked. 
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The only difference between the aetioiin of the inaiif^iiueHe compound and the 
huinuH adds was in the different intineiice of the anions on the decomposition 
of neutral salts. Botli materials fixed small quantities of free bases completely 
and irreversibly. With high base concentrations the fixation was incomplete 
and partially reversible and was strengthened by the addition of neutral salts. 
The products of the decomposition of neutral salts and of base fixation indi- 
cated an exchange of ions. 

Free acids were loosely adsorbed in a completely reversible state by lM>th 
humus acids and the manganese compound. The adsorption of sulfuric acdd 
was greater than of hydrochloric or nitric acids by both substances. The 
adsorption of acids was not increased by the addition of neutral salts. No 
decomposition of neutral salts by silicic acid or iron hydroxide could *be dem- 
onstrated analytically. 

Soil survey of Crenshaw County, Alabama, J. F. Stboud et al. (17. N. 
Dept, Agr,t Adv. Sheets Field Oper, Bur, Soils, 1921, pp. J//-f 375-^07, ^g, 1, 
map 1 ). — ^Thls survey, made in cooperation with the Alabama Department of 
Agriculture and Industries, deals with the soils of an area of 387,200 acres 
lying in the Coastal lUaiti region in southern Alabama. The surface of the 
<rounty varies from flat, undulating, gently rolling, or rolling, to hilly and 
broken. All of the county, except the first bottoms and some of the flatter and 
lower lying second bottoms, is well drained. 

The soils are prevailingly light in color and are decidedly deficient in organic 
matter. They are all practically neutral or slightly acid, and range in texture 
and structure from loose sands to heavy clays In both the soils and subsoils. 
Including meadow and swamp, 25 soil types of 15 series are mapi>ed, of which 
the Huston fine sandy loam is the most extensive individual type. ^ 

Mason County soils, It. S. Smith, K. K. Di</ruKK, F. C. Baukr, and L. H. 
Smith {Illinois SUi. Soil Kpt, 28 (1924), PP^ W+02, pis, 2, figs, 5).-~Thl8 
survey deals with the soils of an area of 354,554 acres lying west of the central 
part of Illinois. A large part of the area was originally poorly drained, and 
apparently much of this has been reclaimed by artificial drainage channels. 

The soils are grouped as upland prairie, upland timber, terrace, and swamp 
and bottomland soils. Thirty-six soil types are mapped, of which the brown 
sandy loam and dunesand terrace soils cover 22.89 and 20.54 i)er cent of the 
area, respectively. Data on the plant nutrient content of the different soil 
types are presented, together with information on their fertility requirements 
and crop adaptations. 

Information on the interpretation of tlie soil survey and on the general prin- 
ciples of soil fertility is appended, and a supplement containing experimental 
field data on four different important soil types is included. 

Soil survey of Mississippi County, Missouri, W. DeYoung and R. Wilder- 
MUTH (U. S, Dept. Agr,, Adv, Sheets Field Oper, Bur, Soils, 1921, pp. III +551- 
582, figs, 2, map 1). — This suiwey, made in cooperation with the Missouri 
Experiment Station, deals with the soils of an area of 260,440 acres forming a 
part of the Mississippi lowland in southeastern Missouri. The topography is 
flat to faintly undulating. In general the county has two distinct topographic 
divisions, namely, the high second bottoms, or sandy area, and the lower first 
bottoms, or heavy soil area. Approximately four-fifths of the county, com- 
prising the lower area outside the limits of the sandy belt and including a 
narrow belt of light soils along the river, is known as the bottoms or black 
soils region. The northern half of the county is fairly well drained, but it is 
stated that the southern half needs more drainage before much of the land 
can be farmed successfully. 
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The soils of the area belong with the first and second bottom, or terrace 
soils, of the Mississippi River and represent comparatively recent deposits of 
alluvium. Including riverwash and muck, 29 soil types of 8 series are mapped, 
of which the Sharkey clay and silty clay loam cover 23.3 and 11.5 per cent of 
the area, respectively. 

Soil survey of Spartanburg County, South Carolina, W. J. Latimer et al. 
ill. S. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1921, pp. n/-^Ji09-U9. 
iig. i, map 1). — ^This survey deals with the soils of an area of 524,160 acres 
lying in the Piedmont Plateau in northwestern South Carolina. Physiograph- 
ically the region is a plateau dissected by numerous streams. The low inter- 
stream ridges are nearly flat to undulating or rolling, becoming somewhat 
broken along the streams. Practically all the upland is thoroughly drained. 

The soils of the area are of residual or alluvial origin. Including meadow, 
18 soil types of 8 series are mapped, of which the Cecil sandy clay loam, sandy 
loam, and clay loam cover 39.9, 32.2, and 12.7 per cent of the area, respectively. 

The soils of Tennessee and their future needs, (1. A. Mooerk {Tennessee 
Sta. Upt. 1923, pp. 5-1 Jf). — A (li.scusslon and tabular data are presented in an 
attempt to put into definite form the general soil situation of the State, with 
.spe<*iat reference to the future needs. 

Chemical analyses and fertility of West Virginia soils, O. Bryan and 
K. 1*. Dkatrick {M^est Virginia Sta. Bui. 184 {1924). pp. 27, fig. 1). — In a con- 
tinuation of studies previously noted (E. S. R., 36, p. 722; 40, p. 420), data 
on the nitrogen, phosphorus, potassium, and carbon content and the lime re- 
(juirement of 485 samples of soil, representing the imi)ortant soil ser es in 
West Virginia, are reported and discussed. 

The analyses indicate that soils derived from sandstone and shale have 
lower contents of nitrogen and phosphorus than soils derived from limestone, 
and are more acid and less fertile. In this connection it was found that the 
sandstone and shale soils require an average of 3,000 lbs. of lime per acre to 
neutralize their acidity. The nitrogen content was found to be in proportion 
to the organic <‘arboii in all of the soils, representing about from 8 to 10 per 
cent of the t’arlHui. All of the soils were found to contain an average of 1 per 
cent or more of potass um. A fairly good correlation was established in all 
the soils between the nitrogen, phosphorus, and carbon contents, the lime re- 
quirements, and fertility. Most of the sandstone and shale soils, comprising 
over 80 i)er cent of the soils of the State, were found to respond to treatments 
of acid phosphate, nitrates, manures, and lime. 

Composition of forest soil [trans. title], A. NftMEc and K. Kvapil {Vompt. 
Ilcnd. Acad. Sai. [Paris], 179 {1924), PP- 537-539). — Continuing previous 

work (E. 8. R., 40, p. 511), the results of a brief study of the reaction and 
<»rganic matter and nitrogen contents of the different strata of spruce, p‘ne, and 
oak forest soils are briefly reported. 

All strata of the spruce soils were acid. The oak soils were much less acid 
than the spruce soils, the reactions throughout l>eing almost neutral. The 
reactions of the different strata of pine soils varied considerably, the lower 
strata being alkaline. The more acid strata of pine soils were relatively rich 
in nitrogen and organic matter. 

Survey of the soils of the lowlands of southern Tegal [trans. title], J. T. 
White {Arch. Suikerindus. NederUtnd. Indie, 32 {1924), No. 27, pp. 637-664, 
figs. 4 ). — This survey deals with the geology, ijetrography, and mechanical and 
physical properties of the soils of a lowland area in the southern Tegal resi- 
dency in Java, and comments on the agricultural value of these soils. 
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These soils are prevailingly laterites and loams. The former are said to 
possess good mechanical and physical character sties and to be well supplied 
with phosphoric acid. The loam soils, on the other hand, possess less favorable 
physical and mechanical characteristics and are deficient in phosphoric acid. 

Soil moisture investigations in Canada, E. S. Hopkins (Sd, Ayr., 5 (1924), 
No. d, pp. 79-83). — In a contribution from the Central Experimental Farm, 
Ottawa, the plans for soil moisture Investigations being undertaken in differ- 
ent parts of Canada are described. Some of these have already indicated that 
the soil mulch may not be effective in conserving moisture, and that weeds 
remove a large annmnt of moisture. 

The response of plants in soil* and in water-culture to aeration, of the 
roots, R. C. Knight (Ann. Bot. [/^ondon], 38 (1924)^ No. 150, pp. 305-325, 
fig. 1). — Studies conducted at the Imperial College of Science and Technology, 
London, are reported. 

The results showed an increase in the dry weight of maize in soil culture 
if the soil was aerated. The carbon dioxide content of the atmosphere of a 
loam soil increased rapidly if the soil was in a sealed pot, reaching 1 per cent 
in 2 hours and 34 per cent in 23 days. In water culture, maize failed to 
respond to aeration of the nutrient solution. Other plants showed a con- 
siderable increase in dry weight as the result of aeration. 

Ammonifleation of amine nitrogen by soil microsiphones [trans. title], 
G. Guittonneau (Compt. Rend. Acad. Sci. [Paris], 179 (1924)f No. 10, pp. 
512^14 ). — Experiments are reported which demonstrated the phenomenon of 
the ammonifleation of the nitrogen of acid amines by soil microsiphones, pre- 
viously described (E. S. R., 61, p. 416). However, the four acid amines studied 
were not attacked with equal facility by these organisms. Certain species 
seemed to be adapted to certain of the acids, and it is tentatively concluded 
that this adaptation relates to the nature of the ternary carbon products. 

Utilization of mineral nitrogen by soil microsiphones [trans. title], 
G. Guittonneau (Compt. Rend. Acad. Sci. [Paris], 179 (1924), IB, pp. 
788-790). — Studies are reported which showed that the soil microsiphones 
frequently assimilate nitrous, nitric, and ammonia nitrogen, especially the 
last It is shown, however, that the nature of the carbonaceous material 
used in the culture mediuni is the most important factor in such assimilation. 

Intensity of assimilation of atmospheric nitrogen by forest soils [trans. 
title], A. N£mec and K. Kvapil (Bui. Soc. Chim. Biol., 6 (1924), No. B, pp. 
515-520). — Studies of nitrogen fixation in the humus and mineral strata of 
different forest soils are briefly reported. 

The results showed that in dense spruce and pine soils nitrogen fixation is 
greater in the top stratum containing much humus and organic matter from 
decayed leaves than in the mineral strata or in adjacent mineral soils. In 
fact the mineral forest soils seemed to suffer a loss of nitrogen due to denitri- 
fication. In clean pine, spruce, and birch forests of long standing, nitrogen 
fixation was less intense in the organic than in the mineral soils. 

The seasonal vaHation of nitrates in the black turf at Onderstepoort, 
D. J. R. VAN WiJK (Jour. So. African Chem. Inst., 7 (1924), ^o. 2, pp. 38-4B, 
figs. 4). — Studies of the seasonal variation of nitrates in certain South African 
soils are reported, indicating that such variations as there are in the nitrate 
content seem to be more related to the moisture present than to any other cause, 
seasonal or otherwise. 

Data on the average nitrates for the first foot over a period of 27 months 
showed that these amounts are roughly inversely proportional to the corre- 
sponding amounts of moisture. It is believed that there is a kind of equi- 
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librium between the extent of nitrate formation in this virgin soil and the 
corresponding moisture content. No particular rise of nitrates was found 
during tlie winter months either in virgin or cultivated soil, but a rapid rise 
was found after the soil had been dug over and had been lying bare for over 
8 months. This rise took place at the end of the summer when there was no 
question of low temperature. 

The detrimental effect of cereal straw on plants {New York State Sta, 
Upt, 1924^ pp. 20, 21 ), — ^The progress results of studies on the subject are said 
to indicate that certain nitrogen additions to straw, together with moisture 
maintenance, will rot the material down Into a product closely resembling 
rotted manure and in which the detrimental effect of the straw on plants has 
completely disappeared. 

Nitrogen fertilisation of meadows [trans. title], F. Lang and L. F. 
Kuchleb {ZiBchr, P/tanzenerndhr. u, Dungung, 3 (1924), No. 10, Wirtschaft.- 
Prakt., pp. 393-4^9). — The results of a 3-year fertilizer study on meadow are 
reported. 

The use of heavy nitrogen additions caused marked increases in hay yields 
up to 70 per cent, the best results being obtained from applications of from 
1(K) to 160 kg. of nitrogen per hectare (89 to 133.5 lbs. i)er acre). 

The form of nitrogen used was quite important. Ammonium sulfate had 
a rapid and sure fertilizing effect. Lime nitrogen was also effective when used 
Ixjfore seeding on soils deficient In lime. The best results were obtained from 
lime nitrogen applied in the winter and from ammonium sulfate in the spring 
and after cutting the hay. 

Nitrogen fertilization increased hay yields during dry seasons. There was 
no residual ac'tion from nitrogen fertilization. Heavy nitrogen fertilization 
depressed the legumes, and heavy applicatloiis of ammonium sulfate did not 
result in an injurious acidity of the soil. 

It is concluded that if the meadow flora is essentially changed by too fre- 
quent nitrogen fertilization, there should occ^asionally be a year daring which 
no nitrogen is applied but in which heavy applications of potash and phos- 
phoric a<*id are made, especially if a greater legume flora is desired. 

Top-dressing grassland in peat soil with Chih^an nitrate [trans title], 
H. Wttte (Srenftka MosnkuUurfdr. Tidskr.^ 38 {1924), No. J, pp. 33-38)* — 
Studies on top-dressing grassland in peat soil with Chilean nitrate are re- 
portc^d, showing a substantial gain at prevailing prices of hay and manure. 
Top-dressing with Chilean nitrate did not decrease the percentage of hay but 
decreased its clover cxmtent. Timothy was benefited both in amount and 
quality. 

The effect of cyanainid and related compounds on the number of micro- 
organisms in soil, F. E. Aixison {Jour. Agr. Research {V. 8’.], 28 {1924), 
Vo. i/, pp, 1159-116$). — Studies conducted at the U. S. I). A. Fixed Nitrogen 
liesearch Lalwratory on the effect of commercial cyanamid and related com- 
pounds on bacterial numbers in soil are reported. 

The results showed that cyanamid produced unusually large increases in the 
number of bacteria in soils, the maximum increase usually occurring within 
two weeks after application, depending upon the rate of application and the 
temperature of incubation. Both the cyanamide and the lime contents of the 
commercial product \vere found to be primarily responsible for this rapid bac- 
terial multiplication. Where used alone either calcium hydroxide or calcium 
oxide in amounts equivalent to that found in cyanamid produced large in- 
iTeases in bacrterial numbers. The larger the application the larger was the 
stimulation within the limits of these experiments. In the case of pure cyana- 
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mide the lower rates of application produced relatively small increases and 
the highest rates partially sterilized the soil. On the other hand, the interme- 
diate rate produced a very large increase comparable to commercial cyanamid. 
It is considered impossible, therefore, to state whether lime or cyanamlde is the 
greater factor In explaining the effects of commercial cyanamid. 

Urea and ammonium sulfate produced only slight effects upon bacteriill 
numbers, even though both materials are known to be excellent sources of 
plant nutrients. Dicyanodiamide, guanylurea sulfate, guanidine nitrate, and 
biguanide nitrate also failed to produce marked effects. 

Fertilizers containing nitrogen and phosphoric acid produced by treat- 
ing superphosphate with ammonia [trans. title], A. H. M. Andrea 8F!N and 
P. E. Raaschou {Nord. Jordhrvgsforsk,, 1924t 4* PP- tips, £>. — ^An 

account is given of experiments on the manufacture of fertilizers containing 
nitrogen and phosphoric acid by treating superphosphate with ammonia. 

It was found that the presence of gypsum in superphosphate influenced the 
duration of the reaction in the presence of water. Several factors were found 
to influence the degree of solubility of the phosphoric acid In the product. For 
instance, when the process is conducted at low temperature and with dried 
superphosphate a product may be obtained containing about 7 per cent of water- 
soluble ammonia and from 18 to 10 per cent of phosphoric acid, of which from 
96 to 98 i>er cent is soluble in citrate solution and a considerable i)ercentage in 
water. 

The nitrification of phosphorus nitride, F. E. Ar.iisoN {Jour. Apr. HenvurvU 
\U. *Sf.], 28 (lP2Jf), No. 11, pp. 1117. 1118 ). — Experiments conducted by the 
U. S. D. A. Fixed Nitrogen Research l..aboratory are briefly reiwrted, indicating 
that the nitrogen in phosphorus nitride is not readily converted into nitrates. 

The influence of the admixture of different grades of limestone on the 
solnbility of phosphoric oxide in superphosphate, T. I». ITai.t. nnd .1. i\ 
VoGKi. {Jour. Ho. African Chem. Inni., 7 {1924), No. 2, pp. 14-25 ). — Studies 1o 
determine the extent and speed of the reversion of the water-soluble and citrate- 
soluble pliosplioric acid in superpbospbatc when mixtHl with limestone of 
different grades are reported. 

The results showed that in every mixture caking occurred soon after mixing, 
indicating that the chemical action .started immediately, due mainly to the 
presence of free acid. The mixtures of fine limestone with superphosphate re- 
verted rapidly during the flrst iveek and then the reversion stopped, leaving 
about half the water-soluble phosphoric acid unaltered. An immediate total 
reversion took place in mixtures of stix)erphosphate and slaked lime, and 
the water-soluble phosphoric acid was <!oiiverted into citrate-soluble phosphoric 
acid. The reversion was immediately complete even when no excess of lime 
was added. A mixture of equal parts of basic slag and superphosphate set 
hard in six hours, indicating that a reaction occurred immediately. 

The results of similar experiments by others are discussed. 

The utilization of potassic rocks [trans. title], A. Mrssrkbchmii't {Oior. 
Vhim. Indus, ed Appl., 6 {1924), 9, pp. 4Sf-4H )* — Data are briefly pre- 

sented on different uses of potassium-bearing rocks for the production of fer- 
tilizer materials. 

It has been found that the potash contained in volcanic rocks can be utilized 
by mixing such rocks with mineral phosphates and heating to 1,200** O. (2.282* 
F.). By this process a fertilizer containing fiotash and phosphoric acid is 
obtained ^^'hicll has an alkaline reaction and is said to be soluble in dtiic acid 
and water. Heating of leucite with a solution of a sodium salt has also been 
found to be a feasible process. For example, a mixtuxi^ of leucite with sodium 
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nitrate results in potassium nitrate, which is said to crystallize from a con- 
centrated solution on cooling. A complete fertilizer has been obtained by 
mixing: such potassium nitrate with a fertilizer containing potash and phos- 
phoric acid. 

Induence of sulfur oxidation on solubility of soil minerals, R. G. 

Stkphknson and W. L. Powers (Soil iici., J8 (1924), No. 4 ^ PP - 817-^21). — Pot 
studies conducted at the Oregon Experiment Station to determine the influence 
of sulfur oxidation on the solubility of the essential plant elements in an arid 
neutral sandy loam and a humid acid silt loam soil are reported. 

Even the lighter applications of sulfur Increased the acidity, and it is con- 
cluded that the long continued use of sulfur on soils already slightly acid will 
cause some injury unless neutralized with lime. It was found further that the 
flocculating effect of oxidized sulfur may be of considerable value under cer- 
tain conditions. 

Further researches and considerations regarding the action of man- 
ganese on vegetation [trans. title], IL D’Ippoljto Sper. Apr. Jtal., 50 

{192S), No. pp. 386-400). — Stuilles (»n the of 5 per <*ent solutions 

of oxalic, tartaric, aceth*, citric, malic, liydrochlorlc. sulfuric, and nitric acids, 
and of distilled water on the manganese content of soil, sand, vegetable char- 
coal, and pyrolusite are reported. 

Atfetic acid gave a positive reaction for manganese wltli all four materials, 
while tartaric gave a slightly positive reaction vvitli the .sand and soil only. 
Oxalic acid gave an intensely positive reaction witlt sand and pyrolusite, a feeble 
reaction with soil, and no reaction with charcoal. All the other acids and the 
distilled water were inactive. 

These results are taken to indicate that manganese was present in these 
materials only in the oxide and silicate forms. l>eing in the silicate form in 
chari*oal, and that inaiigane.se silicate is not soluble In the organic and In- 
organic acids used. It is conclude<i that fertilization of soils with manganese 
dioxide Is uniiece.ssary where that form of mniigatiese is already present, but 
tliat it shouhi lie advantageous on soils containing manganese exclusively or 
mainly in the form of silicates. 

Pot tests with wheat sprouts in charcoal, river sand, and ordinary soil to 
which manganese was added as the dioxide and sulfate and field tests with 
wheat indicated a generally beneficial influence of manganese. 

The results obtained by these tests are taken to indicate that the beneficial 
action of manganese is catalytic in nature rather than directly chemical, and 
relates to the stimulation of the diastatic properties of vegetation. 

Commercial fertilizers, R. H. Robinson {Orepon Sta. Circ. 58 (1925), pp, 
20 ). — (Guaranties and actual analyses of 66 samples of fertilizers and fertilizer 
materials collected for inspection in Oregon during the sea.son 1923-24 are 
presented and discussed, together wltli general information on the selection, 
purchase, and use of commercial fertilizers, a brief refei‘ence to the Oregon 
lime control law, and tabular data on the different brands and compositions of 
gypsum and limestone sold in the State in 1924. 

Commercial fertilizers In 1928--1924, G. S. Fbaps and S. E. Asrury 
(Tewaft Sta, Bui. 822 (1924), pp. SSI). — Guaranties, actual analyses, and valua- 
tions of 917 samples of fertilizers and fertilizer materials collected for inspec- 
tion in Texas during the season 1923-24 are reported, together with a list of 
brands registered for sale in the State during the season. 

A guide for fertiliser users, M. E. McCollam (Western Washington Sta. 
Bimo. Buh, 12 (1925), No. 5, pp. 08S04)‘ — Brief practical information on the 
use of fertilizers and manures In Washington is presented. 
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Physiological aspects of germination, V. 11. Blackman (Jour, Inst, Hrew- 
ing, 29 (192S), No. 10, pp. 819-824 ). — ^The author deals briefly with some of the 
rather special aspects of germination, including the physiological condition of 
the dormant seed, as evidenced by tests under extreme or at least very unusual 
conditions of exposure to poisons, cold, and heat at different moistures for 
different periods, and in different conditions as regards perviousness of the 
seed coats. 

Citing cases variously reported, the author holds that seeds such as thesei, 
if they are respiring at all during these resting periods in the dry state, are 
carrying on purely anaerobic respiration within the impervious seed coats. 
The loss of germinating power after many years is not due to loss of material 
in respiration. The respiration is so small at low temperature that a seed in 
a thousand years would not lose a considerable part of its material. The loss 
of it must be due no doubt to slow changes in the proteins, probably to de- 
naturing of the protein. ... A supply of water and of air are the two external 
conditions generally necessary for the germination of seeds.*’ 

As to the physiological changes occurring In the seed af germination, so- 
called dormancy only is dealt with, but in several of its aspects, including the 
artificially induced dormancy following exposure to carbon dioxide of fairly 
high concentration. 

The stractnrc and development of the seed coat and cause of delayed 
germination in Melilotns alba, J. N. Mabtin (Aba. in loir a Acnd. 8ci. Proc., 
29 (1922), pp. SjS, S 4 O ). — ‘‘The epidermis of the ovules forms the much elon- 
gated cells known as the Malpighian cells of the seed coat. The outer walls 
of the Malpighian cells are much thickened and are composed of layers differ- 
ing in physical properties. One of these layers is the light line which in most 
seeds is impervious to water until it is modifled by weathering or by s(»me 
artificial means. The light line is apparently only more compact cellulose, for 
it hydrates quickly in water at 80® C. and then gives a distinct cellulose re- 
action and is permeable to water. 

“The action of the weather on seeds lying out over winter is to open the 
line and thus permit the embryos of the seeds to obtain water.” 

Germination studies of some shrubs and trees, L. H. I*amm£l and O. M. 
Kino (Iowa Acad. Sci. Proc., 29 (1922), pp. 257-266, figs. 14 ). — A study has 
been made by the botanical deiiartment of the Iowa State College regarding 
the germination of Quercua gamhellii, Paaania denaiflora, Madura pomifera, 
Prunua caroliniana, Rhua toxicodendron, R, canadenaia, Oleditaia aquatica, 
Rhamnua califomioa, R. tinctoria, Lydutn halimiflorum, and Shepherdia arggn- 
tea. Descriptions are given of the seedlings of these plants, with an account 
of the conditions under which the seeds germinated. 

Comparative studies on respiration, XXIV-XXVII, G. B. Ray (Jour. 
Gen. Physiol, 5 (1928), Noa. 4 , pp. 469-4't7, figa. 5; 5, pp. 611-622, flffa. 7; 623- 
627, flga. S; 6 , pp. 741-748, figa. 8 ). — Four papers are included. 

XXIV. The effecta of chloroform on the respiration of dead and of living 
tissue . — ^In order to throw some light on the action of anesthetics on the oxi- 
dations of the living cell, the author has made experiments on living and dead 
tissue. The organism chosen was the green marine alga, Viva lactuea latiaaima 
(sea lettuce), which is readily obtainable at various seasons, and consists of 
but two layers of cells, so that its gaseous exchange is rapid. A drawback 
which is the result of its habitat, namely, that the plant grows in rather stag- 
nant water and is very much contaminated with bacteria, was in part obviated 
by washing the plant in running sea water for 24 hours before use. 
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“Chloroform in low concentration (0^ per cent) causes an increase In the 
rate of production of COa in Ulva ; this is followed by a decrease. In higher 
concentration (0.5 per cent), only a decrease is observed. Assuming that the 
normal oxidation depends on the action of peroxide and peroxidase, experi- 
ments were made by placing [TJ. laotuca latissima'l in 1 per cent HaOa and in 
Fe3(S04)« (which acts like a peroxidase). The former diminishes the rate, 
the latter increases and subsequently decreases it. When Ulva is killed in 
such a manner as to destroy the oxidizing enzymes, no COa is produced unless 
HaOa and Fei( 804)1 are present If to this mixture chloroform is added, the 
effect depends on the concentration of the iron. If the concentration is low 
there is an increase in the production of COa followed by a decrease. If the 
concentration is high the rate appears to decrease from the start.” 

XXV. The action of chloroform on the oxidation of some organic acids . — 
Experiments similar to those described in the preceding paper were undertaken, 
various organic acids being used in place of killed Ulva. 

“Organic acids when treated with HaOa and Fea(S 04 )a produce COa at a 
rate that can be measured by the indicator method. In the case of acids con- 
taining a double bond, the rate of production of COa can be varied by the 
addition of an anesthetic. The changes in the rate of production of COa under 
the influence of a typical anesthetic, such as chloroform, show a striking 
resemblance to the reaction of the organism.” 

XXVI. The production of CO» from organic acids in relation to their iodine 
absorption. — ^This paper is a report of the changes in the iodine absorption of 
the compfiunds affected by the action of chloroform, as compared with the rate 
of production of COa. The technique used in the experiments is described. 

A definite relation between the rate of production of COa and the ability of 
the comi)ound to absorb iodine is l)elieved to have been established. 

XXVll. The mechanism of oxidation in relation to chloroform anesthesia . — 
“A mathematical analysis of the effects of chloroform on the production of 
carbon dioxide by living Ulva, killed Ulva, and unsaturated organic acids in- 
dicates that the same process is taking place in all three cases. On the basis 
of this interpretation it is reasonable to conclude that the action of chloroform 
on the oxidative mechanism of the cell is chemical in nature, and that it acts 
either by catalysis or by the formation of a loose compound with some portion 
of the system.” 

To the question of stomatal regulation of plant*s transpiration [trans. 
title), E. A. Zhemchuzhnikov ((iKMTCHOuaENiKOv) (Izv. Opytn. Dona f 8ev. 
Kavkaza (Jour. Agr. Research Don and North Caucasus), No. 1 (J92S), pp. 29- 
39). — A study of the rdle of stomata in connection with transpiration was 
made, employing sunflower, maize, and sorghum in soil at 00 per cent of com- 
plete saturation. The curves of transpiration paralleled usually but not 
always those for stomatal aperture, which was found to be greatest at midday 
with the leaves well exposed to sunshine. In general, the results indicate a 
connection between stomatal aperture and transpiration, though meteorological 
factors are probably also influential. Stomata of sunflower open several times 
more widely than do those of maize and sorghum. 

Quantitative estimatiou of aeration in leaves, F. M. Andeews (Ind. Acad. 
Nn. Proc., 38 (X922), pp. 268-270). — ^The author has made experiments with a 
number of plants which allow the passage of air with marked ease through 
their stomata. Among such favorable plants are mentioned Nymphaea sp., 
Punkia sp., Calia aethiopica, Arum maeulatum, and Rumex sp. With such 
plants also is said to belong Myriophyllum proserpinacoides, which Is cultivated 
in aquaria. 
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Some wound responses of foliage leaves, R. B. W'vlie {Iowa Acad, Sci, 
Proc., 29 {1922), pp, 238-244t 6)* — ^The work of foliage leaves necessitates 

a structure involving liability to mechanical injury, also to animal attack. 
The ability of plants to deal with conditions set up by accidents which are 
frequent in summer appears to be due to ability to restore rapidly an injured 
cortex. 

To determine the nature of the healing tissues employed, wounded leaves 
were collected in early September from a number of plants, the injured areas 
were cut out, together with a margin of normal blade, and the pieces prepared 
for sectioning. In this preliminary report are recorded the conditions found in 
Salvia officinalis, Lonicera sulUvantii, Bf^yophyllum sp., Trifolium prat&nse. 
Nasturtium armoracia, and Pittosporum sp. 

Cicatrization in plant tissues after freezing [trans. title], W. RvssErx 
Franc. Avanc. Sci, Confs,, Compt, Rend,, 46 {1922), pp, HS9-S42, fig, 1 ). — 
The formation of Ice in plant stems ordinarily occurs In two principal regions, 
the i>eriphery of the bark and the central part of the pith ; though If the <!Old 
he intense and the cells contain much water, ice may form In all the tender 
parenchyma an<l much harm to the plant may result. Oases of slow or partial 
freezing are noteil in connection with subsequent self-reconstruction by the 
cells and tissues. 

The effect of pressure on growth, F. M. Andrews {Ind. Acad, Sci, Proc,, S8 
{1922), pp. 265, 266 ). — Experimentation is briefly detailed as testing the effects 
on plant growth of mechanical pressure (combined in some cases with centri- 
fugal force). Recovery was generally complete, though sometimes delayed in 
proportion to the intensity of the pressures, which ranged from less than that 
of a Sfl-meter column of water up to pressures having intensities 4)f 50, 100, 
200, 400, and 600 atmospheres. Pressures of 1,000 and of 8,000 atmospheres 
are mentioned. 

Growth of potato plants in sand cultures treated with the ** six types ** 
of nutrient solutions, K. S. Johnston {Mar gland Si a. IM, 270 {I924)f PP- 55- 
86, figs. 8 ). — The results are given of a study of the i)roiH>rtlons of nitrogen, 
phosphorus, potassium, sulfur, calcium, and magnesium in six solution types 
that gave the best growth of potato plants in sand cultures. It was found 
that the best growth usually occurred for cultures receiving the greater pro- 
portions of nitrogen. When nitrogen was united with magnesium the 111 effects 
of liigh concentrations of the latter seemed to offset the good effects of high 
nitrogen concentrations. 

The atomic proportions of nitrogen, phosphorus, and [potassium, considered 
as unity, correlated with the best cultures were found to be approximately 
44, 22, and 33 per cent, respectively. Attention is called to the fact that the 
proportions of these eh^ents, considered as a unit, are practically the same 
as those recommended in Maryland for early potatoes in sandy soil. 

The salt requirements of Marquis wheat in water culture for the vegeta- 
tive phase of development, R. P. Hibbard and S. Gebshbebo {Michigan Sta. 
Tech. Bui, 64 {1924) y PP- 5-28, figs, 7). — ^A rei)ort is given at exiierimeuts con- 
ducted to determine the salt requirements of Marquis wheat during Its vege- 
tative fdiase of growth. This growth phase is an arbitrary one, extending 
from five weeks after the end of the germinating phase until the appearance of 
flowers in control lots. A large number of combinations of monobasic potas- 
sium phosphate, calcium nitrate, and magnesium sulfate were used in water 
cultures, and the effect on the growth of the wheat was noted. 

Culture solutions high in magnesium sulfate and relatively low In both cal- 
cium nitrate and potassium phosphate produced the best growth of Marquis 
wheat during the vegetative period in water cultures in the greenhouse under 
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the c*onditioii8 of the experiment. Tlic poorest cultures were those that were 
relatively low in inagneslum sulfate. The authors found tliat comparing the 
dry weight of the tops was as reliable a method of determining salt require- 
ments of plants as was that of the dry weight of the entire plant. In general, 
the greatest dry weights were correlated with the largest and tallest top growth 
and the best yields of green tops. 

Alkaline reaction of the cotton plant, F. B. Powkk and V. K. Ciiksnut 
< Science, 60 am). No. 1557, p. J,05).—ln a previous article by Mills (B. S. R.. 
52, p. 427), attention was called to the alkaline reaction of the lower side of 
the leaves, tender buds, and young stems of the cotton plant. 

The authors have been engaged for some time on a study of the chemistry 
of the cotton plant, and on the above point they give a preliminary reijort. 
They believe that the alkalinity of the dew of the cotton plant is attributable, 
at least In part, to the pres<*iice of ammonia and trlmethylamine, both of w^hich 
have been determined in the plant, and they are considered as emanations 
from it. 

Radioactivity of ripe tomatoes, C. F. Lang worthy (Sfetewee, 60 {1924) t 
No. 1,557, pp, 405, 406)^ — report Is given of an examination of the radioactivity 
of pulped tomato fruits, comparisons being made with Washington, D. C., 
city water, the radioactivity of which is known. 

Several examinations of the same material were made at intervals of about a 
week, and the radioactivity, though relatively small, was pronounced, being 
more than three times as great as that of the city water. It was also apparent 
that the amount diminished as time passed. 

The evolution of plastids in plants (tran.s. title], L. Emrerger {Ashoo. 
Franc. Avanc. 8ci. Confs., Compt. Rend., 40 (1922), pp. $30-383, figs, 6). — It 
has become known, as a result of research reported by the author (K. S. R., 45, 
p. 30), by Mangenot (B. S. R., 45, pp. 30, 31), and by Quilliermond (B. S. R,, 
40, pp. 823, 824), that two kinds of mlt(K!hondria exist in the cells of all green 
plants. One of these structures appears identical with the plastids, the func- 
tions of the other remaining as yet obscure. The appearance and development 
of the plastids in the Equisetaceae are described in the present article. 

Cases of teratology in plants [tnms. title], F. Chassignol (Assoc. Franc. 
Avanc. 8ci. Confs., Compt. Rend., 46 (1922), pp. $56-^58), — Cases are described 
showing fasciatlon, duplication, proliferation, or albinism. 

[Ceneral studies in bacteriology at the New York State Station] (New 
York State 8ta, Rpt, 1924, PP- 23-25). — A brief account is given of the general 
bacteriological investigations carried on by the division of bacteriology. These 
embrace studies on the Coccaceae, the results of which are noted below; a 
study of the red chromogenic bacteria, especially Serratia rnareescens; and on 
the standardization of biological stains. It is said that as a result of the work 
of the committee of the American Society of Bacteriologists there are now a 
number of certified stains available for biological work. 

Studies OB the Coccaceae, 1-V, Q. J. Huckeb (New York State Sta. Tech. 
liuUt. 99 (1924), pp. 3-44; 100, pp. 3-SS, no. 1; 101, pp. S-47; 102, pp. 3-46; 
108, pp. $-19), — Five studies on the Coccaceae, in cooperation with Yale Uni- 
versity, are reported as follows: 

I. Previous tawonomic studies concerning the genera of the Cof^caceae , — 
review is given of the earlier systems of classification, and the validity of 
the various generic and subgeneric names is discussed. 

II. A study of the general characters of the micrococci. — The results are 
given of the correlation of 316 representative strains of the Micrococcus- 
Staphylococcus group, which are said to indicate that there are no apparent 
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natural division lines by which thla group can be separated into two or more 
genera. A study of the group shows that chromogenesis, nitrate reduction, 
ability to utilize ammonium salts as an only source of nitrogen, gelatin lique- 
faction, and action on milk are tests whereby the natural species of the group 
(*an be separated, while the fermentation of sugars, gram reaction, habitat, 
hemolysis of blood, diastatio action, and oxygen requirements are characters 
less useful in the classification of the micrococci. 

III. The nitrogen metabolism of the micrococci. — A study of 12 representa- 
tive strains of micrococci are said to indicate that the nitrogen requlre- 
iiients are very similar for all members of the group. All of the cultures 
had the power to utilize peptone and complex polypeptide fractions of com- 
mercial peptones, while various nondializable fractions were not avail- 
able in the absence of fermentable carbohydrates. Many of the cultures had 
the power to produ<*e biuret-giving substances in the medium, when grown 
with ammonium phosphate and biuret-free digested proteins as the only sour(*e 
of nitrogen. 

IV. The classification of penus Micrococcus. — ^The species of mlcrocotni. 
staphylococci, and rhodococci are all placed in the genus Micrococcus, and 
only 16 species are re<*ognized as follows: M. luteus, M. varians, M. flams, 
Af. ronfflomeratus, M. ritrcus, M. albus, M. candidus, M. cpidemUdis, M. tct- 
rapenus, M. ureae^ M. freudeureirhii, M. casef. M. aureus, M. aurantiavus, 
M. roseus, and M. cinnrharens. A key Is given for the determination of the 
species, and the synonymy of more than 450 specific names is indicated. 

V. Berological studies of the micrococci. — Studies of a number of representa- 
tive cultures of the genus Micrococcus are said to indicate that from the 
standpoint of agglutination, agglutination at>sorption, and complement fixiition 
the various species of the micrococci are serologically distinct. It was found 
impossible, however, to arrange the speides into definite serological groups. 

Extensive bibliographies of literature are given in each of the publications. 

The natural vcg^etatlon of the United States, H. L. Shantz and H. 
iU, S. Dept. Apr., Atlas Amer. Apr., pt. f, Sect. E pp. 29, figs. 00).-- 

This publication treats of the natural vegetation of the United States, with 
Kpecial referenc*e to the Indicator signiflance of plant association to adaptability 
for agricultural crop or forest production. 

Inventory of seeds and plants Imported by the Ollice of Forcd|^ Seed 
and Plant Introduction during the period from October 1 to December 
81, 1022 (V. S. Dept. Apr., Ftur. Plant Indus, inventorp Eo. 7S (1024), pp* 
ifl-i-io. pis. 4). — A list is given, together with economic notes, of more than 
;iOU lots of seeds and plants introduced from various countries for teattng 
in the United States. The list contains a large number of idants and seeds 
secured by J. F. Bock in Yunnan, China. 

oeseucs 

Any hereditary character and the kinds of things we need to know 
about It, O. Riudu!: (Amer. Nat., 68 (I9W, No. 068, pp. 4 JO-426 Is a 
discussion of the necessity for a broader consideration of hereditary fketora* 
The major workers In genetics have dealt with the foundation and loeallnatlmi 
of hereditary factors in gametes and zygotea, or have dealt with the meclmnlaai 
of distributing hereditary factors in gametes and sygotes, while the anthcNr 
emphasizes the importance of knowing metre of the detail abmt any dMt- 
acter, such as its origin, complete ontogeny, intimate nature, and eontful or 
transformabUlty in ontogeny and pbylogeny. Sex Is saggaMed as a 
larly favorable character for work of Uiis kind, as a stiidy of tha mstabollc 
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rate liaa beeu found to yield some progrem in the direction of information 
of an intimate nature. 

A hypotheata of ** valence ** in hereditir and evolntion, F. M. Qetzendankk 
(Amer. 5S (iPE4)» Xo, SS8, pp. 426^485 ). — ^This la a theoretical diacuaaion 
of the occurrence of attraction between certain genea. 

Correlation among quantitative characrtera In malae, J. H. Kkmlpton 
{Jour, Agr, Renearch [(/, 2S (1824)* ti* PP* t09S^lJ02, pi, Jf, flu*, 5). — 
The correlation among certain quantltatire charactera of com waa studied in 
the Ft and F> of a cross betwc^en Tom Thumb |>op com, probably the smallest 
type of normal corn, and Jala, a giant variety from the west coast of Mexico. 
Consideration of the correlations led to the l)elief that while a great many 
heritable factors appear to be involved in the several differences between large 
and small varieties of corn, the correlations among the characters of size c*fteii 
are low or negligible, and there seems to lie no genetic obstacle for forming 
recombinations of desirable quantitative characters by hybridization. 

S€9gre(gation and correlated inheritance in crosses between Kota and 
Hard Federation wheats for rust and «lrought resistance^ J. A. C'labk 
(Jour, Apr. ReMeareh [U, K.]. 29 (J824)* -Vo. f, pp, i-47, pis, A /Igs, 9),— A genetic 
study was made in reciprm*al crosses iM^twwn Kota, a rust-resistant hard red 
spring wheat (K. 8. R,. fiO, p. and Hurd Federatltm, a > drought-resistant 
white wheat (K. 8. R., 44. p. :ih> in an attempt to obtain resistance to drought 
and rust In a high yielding bard red spring wheat of superior milling and 
bread-making quality. The material was growm at Davis, Calif., under ideal 
c<inditions, 8t. Paul, Minn., under conditions of rust prevalence, and at 
Mandan, N. Dak., under droughty conditions. 

No important maternal or imternai inllnen<*e was found, although a slight 
and consistent Influence was noted for certain characters. The inheritance 
of awns was partially explained on a dlhybrld Mendelian ratio. Although 
glume color did not appear to l>e inherited in a monohybrid ratio In F», only 
one genetic factor proved to Iw involved. The color of the kernel segregated 
ill Ff in numbers close to the 15 : 1 ratio with two factors apparently con- 
(•ertied. 

Early maturity as determined by date of heading was found to be dominant 
to late maturity. Tallness of plant appeared to be iiartially dominant but due 
principally to heterosis, and was easily affected by environmental conditions. 
Resistance to stem rust proved recessive and in Ft seemed to approximate a 
1:15 ratio. In Ft, however, none of nearly 300 resistant Ft families bred true 
for resistance. There was evidence that strains homozygous for resistance 
<*oiiid lie obtained in F*. Yield appeared to be due to multiple factors. VIs- 
«‘<»HRy and crude protein determinations show€*d that segregatloa for quality 
and quantity of the gluten occurred prior to the Ft. Evidence of segregation 
for the color and ash of the flour also was indicated among F« selectlous. 

The amount of correlation between date of heading and plant height rose 
with increesitigly unfavorable enviroumeutal conditions dne to rust and 
drought. Date of heading and percentage of stem rust infection were corre- 
aigulflcantly and positively, the earlier plants apparently partially es- 
capfng rust. Date of heading and plant yield were negatively correlated, early 
plants proving more produettve. Important and significant positive correla- 
tions were obtained betn*eeo yield and plant heiglit and between plant heights 
in 1922 and hi 1928. Small positive correlations were found between awn 
and yield. Minor negative correlations were obtained between plant yield 
and stem rust infection. An important correlation existing between stem rust 
infections In tm and In 1988 seemed to prove that resistance la Inherited. 
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Karly, tall, awned, rust-resistant, high yielding plantn predominate among 
selections made from the cross on the basis of the investigational findings. 

Statistical studies of inheritance in the tomato, C. E. Mvers {Penmplvania 
fffa. Jful, 189 {1924)f pp. SSI, figs. H). — A presentation of data obtained in a 
statistical comparison between parental forms and certain segregates of a 
cross betw’een the large fruited tomato, Enormous, and the Yellow Pear, 
varieties chosen because of their pronounced contrasting characters. The 
subjection of data recorded in the field to careful biometrical analysis showed 
that strains appearing entirely similar to the eye may be* really quite dia- 
tinct, leading to the suggestion that casual observations may lead to inaccu- 
racies in interpreting the results of biological experiments. In comparing 
Pa segregates, selected because of their close resemblance to the Enormous 
parent, with pure strains of Enormous, significant variations were noted. Foi^ 
example, in respect to the mean number of fruits per plant for the entire 
season, pure line Enormous strains a and h bore 10.528 ±:0.261 and 11.795± 
0.315, respectively, while the segregate bore 35.969±0.544. Mean average 
and mean total weights were also significantly different. Analysis of data 
taken in 1917, 1918, and 1919 upon the pure lines and the succeeding genera- 
tions of selected segregates showed similar significant differences, bearing out 
the author*s recommendation that biological material be submitted to accu- 
rate mathematical study. It is pointed out that one obstacle to accura<*y 
in field comparisons of tomatoes Is the fact that the fruit may In? in various 
stages of maturity at the time of any one observation. 

Studies in Indian tobaccos, Xos. 4, 5 (India Dept. Agr, Mvm., Hoi. iSer., 
IS il92J^), No. i, pp. 37, pis. 15, fig. 1). — Previous papers in this series have 
been noted (B. S. B., 23, p. 838 ; 30, p. 29). 

No. 4. Parthenocarptf and parthenogenesis in two varieties of Nicotiana taha- 
cum L. — var. Ouha and var. Mirodato, G. L. C. Howard and K. Ram (pp. 
1-16). — Under conditions at Pusa, parthenogensis could be demonstrated 
neither in a Cuban variety of tobacco nor in a variety termed “Mlrodato.*’ 
Parthenocarpy was found to occur in the Cuban variety but not in Mirodato. 
A certain amount of parthenocarpy observed in hybrids between the two va- 
rieties was always associated with a white corolla similar to that of the 
Cuban parent, but the converse did not hold. All evidence obtained seemed 
contrary to Goodspeed's suggestion (E. S. U., 34, p. 136) that parthenogenesis 
might develop with acclimatization. 

No. 5. The inheritance of characters in Nicotiana rustica L., G. L. C. 
Howard (pp. 17-37). — Neither parthenogenesis nor parthenocarpy was ob- 
served in the 20 Indian types of N. rustica. 

Studies of hybrids between 6 of the types showed that in the Ft the value 
of ail characters except height is intermediate between those of the parents. 
The average plant height in Fi surpassed that of the tallest parent. A 
frilled leaf margin was dominant to a smooth edge and seemed to be due 
to the presence of a single factor. The relative position of the anthers and 
stigma, and consequently the method of pollination, appeared to be Influenced 
by factors affecting the length of the pistil and of the filaments. The dif- 
ferences between the tall and the short types of N. rustica seemed due to 
a single factor which causes elongation of the internddes of both the stem 
and the inflorescence. Other factors probably aiffect the height of the types 
of the two groups. The number of internodes is hot deemed significant in the 
diviiGdon between tall and short types. The form of the inflorescence appeared 
due to factors affecting the length of the Intemodes of the main axis of the 
infloreecmice and aliso the proximity of the capsules on the branches. These 
factors Influence the inflorescence only. 
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liltter production and the sex ratio in Tarious strains of rats, H. D. King 
{Anat, Rec,, 27 (J024)t No, 5, pp, 3S7S66, flffa, 2). — ^The number of litters and 
size of litters and sex ratios occurring in successive litters produced by females 
of the following strains of rats living to the approximate end of reproductive 
life at the Wistur Institute are tabulated : 148 stock albinos, 88 Norways 
reared in captivity, 51 piebalds (a black hooded variety), and 57 extracted 
albinos and 50 extracted Norways, both from Fj crosses of Norway males X stock 
albino females. 

The number of litters and the duration of the reproductive life of individuals 
have been found to vary considerably. Except for the Norways, how’ever, 
which are later maturing, females begin breeding when from 3 to 5 montlis 
of age, with the reproductive activity extending over a period of from 12 
to 15 months. Environmental conditions and disease may also have a mark(»d 
influence on fertility. The average numbers of litters produced per female 
in the different strains were as follows: Stock albinos 5.5, Norways 3.5, 
extracted albinos 4.7, extracted Norways 5.2, and piebalds 8.1. None of 
the Norway females had more than 7 litters, while one of the piebalds had 
14 and two each of the extracted Norways and stock albinos had 13. None 
of the piebald femalg^ had less than 4, while four of the Norway females 
had 1 litter each and one of the extracted albino and six of the stock albino 
females had 2 each, indicating the groat range in variability of the latter 
stock. 

The number of young per litter was relatively small in all stocks for the 
first litters, while the second litters tend to be largest with gradual decreasos 
in the size of subsequent litters, the variations being from a minimum of 1 
or 2 to a maximum of from 12 to 16 in the different stocks. The average 
litter sizes were stock albinos 6.1, Norways 6, extracted albinos 6.9, extracted 
Norways 6.7, and piebalds 6.8. 

The sex ratios of successive litters showed some variations among the strains, 
probably mainly due to small numbers, but the same general trend seemed to 
be evident, leading to the conclusion that in these strains of rats the sex 
ratio shows a definite trend with the advance in the litter series: It is below 
the norm in early litters cast, rises slowly to a maximum, and drops abruptly 
to a very low point in litters cast at the end of the series.’’ The Norways 
show a significantly lower sex ratio than the other strains, averaging 86.8 
males per 100 females. 

On Mendelian factors in radishes, J. C. T. Uphof {Oo^ietics, 3 {1924), 
No, S, pp, 292-304, figs, 3), — Inheritance studies with the radish indicated that 
this species affords very satisfactory material for genetieal investigations. In 
all crosses the form of the root and the length of the foliage were determined 
by a single factor pair, and the heterozygote was intermediate between the two 
parents. In crosses between red and white rooted varieties, the heterozygotes 
in every case were violet to purple, rendering dete<?tion easy. Finding that the 
factor for red striping gave a 1 : 1 ratio following self-fertilization, the author 
suggests the possible presence of a lethal factor. The yellow color of the 
Hound Yellow variety was dominant over white. Crosses involving Black 
Winter with summer radishes showed the corky tissue around the x)eriphery 
of the Black Winter dominant over its absence, and the black color dominant 
or almost completely eplstatlc over the other colors. 

Studies iu Indian fibre plants. — ^No. 8t On the inheritance of characters 
In Hlhlsctts sahdarilfa li.t A. and G. h, O. Howabd (India Dept, Agr, Mem„ 
Rot, Ser„ IS (1924), No, 3, pp, 47-83, pis. 6 ), — Hybrids between four varieties 
of roselle (ff, saUdariffa) (E. S. B., 27, p. 481) were employed in an Investi- 

411IMK-26 8 
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gatlou of the factors governing the inheritance of the presence of red or crim- 
son color ; the red patches on the veins, petioles, and stems ; the general color 
of the stem ; and the color of the corolla and of the calyx. A list of 18 factors 
for color in roselle suggested by these studies is included. 

Gamete production in certain crosses with rogues ** in peas, W. 
Brothebton, je. {Jour, Agr, Research [17. 8f.], 28 {1924), No, 12, pp, 1247- 
1252 ), — ^Following an earlier paper (E. S. K., 49, p. 741), in which was advanced 
the hypothesis that rogue types of peas arise from normal types by the muta- 
tion of a single factor governing the mean ratio between length and width of 
stipules, the author now discusses the segregation occurring in the Fs genera- 
tion of reciprocal crosses between the Rice 330 (an early ripening ngnruguc 
producing variety) and Gradus rogue, as well as back crosses between hybrids 
( rogue X Rice 330) and normal type plants. The Fi hybrids of Rice 330 
crossed with Gradus rogue and the reciprocal were intermediate in appearance 
between the two parents, and bad a mean stipule ratio of 2.185±:0.0213 as 
compared with 1.093±O.O1O7 for true Gradus, 2.339±0.0096 for Gradus rogue, 
and 1.991±:0.0086 for Rice 330. An analysis of 262 P* plants showed 217 rogues, 
37 intermediates, and 8 broad stipuled plants, which is nonconformable to any 
Mendelian ratio. The progeny of the back crosses wpre for the most part 
either broad stipuled plants or distinct rogues. The roguelike segregates, 
although closely resembling pure rogues in their great variability, contained 
several chimeralike individuals characterized at the middle and upper nodes by 
having the corresponding stipules of each pair dissimilar, that is, one stipule 
narrow and pointed and the other broad and obtuse. Further genetical analy- 
sis is deemed necessary to determine whether the chimeras are merely hetero- 
zygous forms or are mosaics. 

The absence of both kidneys associated with hereditary abnormalities 
in mice, H. J. Bagg {8oc, Expt, Biol, and Med. Proc,, 21 {1924), 5, pp, 228, 

229 ), — In continuing the study of the inheritance of the absence of the kidney 
in mice (E. S. R., 61, p. 229), it was found that the size of litters was low 
and the death rate soon after birth was high in litters born to parents each 
having one kidney. In a litter of seven born to parents, of which the sire had 
one kidney and the dam was heterozygous, three of the young were found to 
lack kidneys entirely while another showed only a trace of kidney tissue on 
one side. An association of the lack of kidneys with blindness was also sug- 
gested. 

The problem of incidence in color blindness, C. H. Danfobth {Amer, Nat,, 
58 {1924), No, 658, pp. 447-458 ), — Several theories are advanced to account for 
the preponderance of the numbers of color-blind females over the numbers of 
males, according to the expected relations based on a single recessive sex linked 
hypothesis. If the latter hypothesis is correct the deviations from expectation 
may be due to inbreeding, and thus may indirectly serve, as well as other 
sex-linked characters, as an index of the amount of inbreeding in a human 
population. 

Effect of menotoxin on the viability of spermatozoa, D. I. Macht and 
C. F. Elvers (8oc. Expt, Biol, and Med, Proc,, 21 {1924), No, 5, pp, 254, 255 ), — 
In studying the effect of menotoxin on the viability of spermatozoa at Johns 
Hopkins University, it was found in hanging drop preparations that menstrual 
serum was no more toxic than normal serum to human spermatozoa. Similar 
results have been obtained with serum solutions of oxycholesterol apd cholic 
acid, indicating the similarity in the action between menotbkln and these sub- 
stances. 

Observations on the motility of tiie opossum genital t^mct and the 
vaginal plug, C. G. Hartman {Anat, Bec„ 27 {1924), No, 5, pp, 298^8, figo. 
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5). — In studies at the University of Texas, the uterus of the opossum has been 
found to undergo cyclic changes in motility which are associated with oestrum. 
This is especially true of the lateral vaginal canals during oestrum and the 
time Just preceding and following it. The canals are distended with fluid 
which is rapidly mixed with the semen at copulation, and probably some of 
the spermatozoa are very quickly brought up to the os uteri by the movement, 
since the fluid mixed with the semen in the canals soon coagulates to form 
the vaginal plug, thus preventing the escape of any spermatozoa entangled in it. 

The effect of corpus Intenm on behavior of rats» D. I. Macht and D. W. 
Seaoo (fifoc. Ewpt, Biol, and Med. Proc., 21 No. 5, p. 255). — Injections in 

female rats of doses of 0.2 to 0.5 cc. of ** lutein,*’ a protein>free extract of the 
corpora lutea of the sow, have been found to stimulate distinctly muscular 
activity and cerebrospinal efficiency as determined in experiments in a circular 
maze at Johns Hopkins University. 

The back color of Russian rabbits and its meaning in our conception of 
acromegaly [trans. title], F. Lbnz (Arch. Rasscii u. Oesell. Biol., 15 (1923), 
No. 1, pp. 24-33, pi. 1). — In experiments at the University of Munich the color 
of the hair on the back of Russian rabbits (white body with black ears, nose, 
feet, and tail) has been changed from white to gray or black by removing the 
hair from a Certain spot and keeping the rabbit in a colder temperature while 
the new hair is growing out. When the hair was removed in summer the new 
growth was white. The black extremities of this type of rabbit are thought 
to be due to a lower temperature of these parts. The varying rates at which 
chemical reactions go on at different temperatures and the control of the uni- 
formity of the temperature of various parts of the body through the hormones 
are discussed. It is suggested that a faulty mechanism for controlling the 
temperature in Russian rabbits Is accountable for the dark color in the extremi- 
ties and on the back when the hair was removed under exposure to cold. 

The influence of environment on sex in hemp. Cannabis sativa li., H. C. 
McPhee (Jour. Apr. Research [U. fif.], 28 (1924), No. 11, pp. 1067-1080, pi. 1, 
figs. 3). — study of the effect of relative length of day and night upon vegeta- 
tive and floral development in O. satim is reported, with a brief discussion of 
sexual dimorphism in hemp. 

The ultimate height attained by hemp appeared to be due largely to the 
duration of rapid growth, which seems roughly proportional to the length of 
dally exposure to light The time of flowering of hemp is largely controlled 
by the relative length of day and night, a daily exposure to light of seven 
hours seeming to produce the greatest acceleration of the flowering process. 
Three hours of light daily is the least in which hemp will grow for any length 
of time and attain the flowering stage. The daily period of illumination could 
not be curtailed sufficiently to prevent flowering, without causing the death of 
the idants. Sexual reversal did not necessarily follow when hemp was grown 
in the greenhouse during winter. 

Removal of flowers did not necessarily result in sexual modification in hemp, 
although a few plants so treated and grown in a short daily exposure to light 
so reversed their sex that some apparently pure staminate individuals matured 
seed. Removal of flowers or even of the whole top from hemp grown in the 
fi^d did not appear to result in significant sexual changes. 

Although development and expression of sex in hemp are affected by en- 

ronmental factors, the changes produced are often relatively minor, and the 
author holds that a sweeping conclusion that genetic factors are in no way con- 
cerned with sex in this species is not warranted at the present time. 
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FIELD CROPS 

Research fundamental to the solving of crop-plant problems, C. R. Ball 
{Jour. Amer, Soc. Agron., 16 (192i)^ No. 9, pp. 55S-6S2) .—The symposium on 
research fundamental to the solving of crop plant problems, held at the meet- 
ing of the American Society of Agronomy in Cincinnati In December, 1923, in- 
cluded most of the following papers embraced in these pages : Taxonomy, by 
C. R. Ball; Taxonomy and Mycology, by C. L. Shear; Morphology, by R. A. 
Oakley; Plant Physiology, by W. Crocker; Cytology, by R. A. Harper; Bio- 
chemistry, by R. A. Gortner ; Genetics, by H. H. Love ; and Edaphics ( Soils 
Research), by J. G. Lipman. 

Experiments in crop rotation and fertilization, R. G. Wiqqans {New York 
Cornell 8ta. Bui. 4S4 (1924), pp. 56, figs. 5). — ^A series of cropping systems 
Including oats, wheat, potatoes, grass, and clover in different combinations was 
carried on from 1914 to 1921, inclusive, unfertilized, receiving a complete fer- 
tilizer, and with both complete fertilizer and manure. The yield data were 
subjected to statistical treatment. 

All crops except timothy gave better yields when grown in rotation than in 
continuous culture. The best rotations used in this experiment included red 
clover, which excelled timothy in a rotation under these conditions. The 
results demonstrated that a cultivated crop should be included in all rotations 
on land suited to cultivation, that a 3-year rotation is too short under most 
conditions, that oats should probably never follow grass, and that grass in a 
rotation should be accompanied by a legume and for best production should 
remain down longer than one year. 

Fertilizer and manure Increased production regardless of the erbp used to 
measure the effect, although rather heavy applications of fertilizer or manure 
to all the crops are probably unvrise. Good rotations without manure main- 
tained the production of oats and wheat practically as effectively as heavy ap- 
plications of complete fertilizer on continuous crops, while the best uumanured 
rotation about equaled a heavy application of fertilizer combined with a 
medium application of manure on crops grown continuously. 

Studies in crop variation. — An examination of the yield of dressed 
grain from Hoos field, W. A. Mackenzie {Jour. Agr, Set. {England^, 14 
{1924), No. S, pp. 4^4~-4^0, figs. 7). — ^A statistical analysis of the yield of 
dressed grain from Hoos barley field of Rothamsted Experimental Station, 
similar to that of Fisher with wheat on Broadbalk field (E. S. R., 46, p. 137), 
was made to determine the slow changes which have taken place in the mean 
yields of 13 plats, each receiving a particular fertilizer treatment continuously 
from 1852-1921, inclusive, and to indicate the relationships between fertiliser 
treatment and mean yield and deterioration, re8i)eetively. The previous paper 
of this series (E. S. R., 50, p. 234) dealt witli the manurial response of potato 
varieties. 

Of the three nitrogen sources, rape cake showed the highest mean yields in 
the absence of superphosphate, while sodium nitrate showed notably better 
results than ammonium salts. Superphosphate is evidently of importance to 
the barley crop, its application giving greatly increased yield, whereas potas- 
sium sulfate seems to have an adverse influence. 

The deterioration of the barley plats is much heavier than the wheat plats. 
The author considers that the convention of ascribing the whole linear term to 
deterioration may not be as true for some plats as for others, since part of the 
diminution in mean yield may be due to slow changes other than deterioration. 
The mean annual percentage diminution, which is least on the plats receiving 
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superphosphate, emphasizes the importance of phosphoric acid not only In 
increasing the mean yield, but in maintaining the fertility of the soil. Barley 
seems to be more variable than wheat and more subject to the Influence of 
meteorological conditions. The slow changes other than deterioration are rela- 
tively unimportant and seem closely connected with the fertilizer treatment. 

Experiments with fallow in north-central Montana, O. W. Moroan (U. S. 
Dept Agr, Bui, 1310 {1925), pp. 16, ftps. ^). — Experiments in cereal production 
with summer fallow and other methods of cultivation have been in progress 
since 1917 at the Assinniboine Field Station, near Havre, Mont., in eooiieratlon 
with the Montana Exis riment Station. This bulletin summarizes the rt'sults 
for the period 1917-1923. 

The yields of small grain averaged higher on fallow than on disked corn 
ground or with continuf)Us cropping to small grain. Yields from disked corn 
land were about midway between those from continuous small grain and tho.se 
from fallow. Yields on corn ground exceeded those oir fallow in 1919, which 
was tlie year of lowr st yields. Yields of wheat in 1922 and of oats in 1918 on 
continuous cropping were slightly higher than on disked corn ground. 

The total yh'lda of corn (stover and grain) from fallow were about l.OOO lbs. 
more than with any of the three best methods of continuous corn growing, but 
corn grown continuously on spring plowing, fall plowing, or subsoiling was 
produced cheaper than that grown on fallow. 

The yields of oats and winter wheat after green manure crops were about 
half those after fallow, and yields Immediately after green manures were much 
less profitable than those from fallow. The average yields after field peas as 
green manure slightly exceeded tho.se after either winter rye or sweet clover 
as green manures. Barnyard manure applied before plowing for fallow did 
not increase the yield of either winter wheat or oats. 

Winter wheat has yielded about the same from fallow plowed in the fall 
and left rough the first winter ns from that plowed in May. Fall-plowed 
fallow cultivated immodiatedy ga%’e lighter yields than fall-plowed fallow loft 
rough the first winter. Fallow plowed in July made consi.stently lighter yields 
than that plowed in May. Plowing 8 in. deep for fallow was more profitable 
with oats, barley, and winter wheat than plowing 4 in. deep or plowing 8 in. 
and subsoiling to 18 In. Subsoiling produced more oats than 8-in. plowing, 
but the increase did not pay for the additional cost. 

For spring wheat the fallow perical from harvest until the following seeding 
date was between 20 and 21 months, during which time the total i)reclpitatlon 
varied from 11.6 to 20.46 in., the water stored in the surface 3 ft. of soil 
varied from 1.77 to 4.25 in., and the percentage of the precipitation stored in 
the soil varied from 10.1 to 22.8. The precipitation for the 7 years covered by 
(iiis report was below normal. 

Work of the Sheridan Field Station for the seven years from 1017 to 
192B, Inclusive, R. S. Towle {U, 8. Dept Agr, But 1306 (1925), pp. JI),— 
Experiments with crop rotations and tillage methods, variety and planting 
tests of cereals, forage crops and potatoes, and shelter belt investigations were 
conducted cooperatively at the Sheridan, Wyo., t^eld Station during the period 
1917-1923, Climatic records and the seasonal variations In yield show the 
seasonal rainfall to be the chief controlling factor in crop production over the 
area immediately east of the Big Horn Mountains, 

While in some years crops on fall plowing differed materially In yield from 
those on spring plowing, the average differences over a period of years are not 
held significant if spring plowing does not unduly delay seeding. Yields of 
small grain on corn ground slightly excet^ded those on land that w*as in small 
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grain the previous year. Spring grain on com land averaged only slightly 
less than on fallow. Growing grain crops on disked corn ground, one of the 
cheapest methods, gave yields practically as large as those on idowed com 
ground. 

Winter wheat may be expected to give fair yields on fallow even in dry 
years. Spring grains are more certain on fallow than after small grain or 
corn, but the increases are not as large as with winter wheat Fallow plowed 
about the time of plowing for corn outyielded that plowed either later or in 
the previous fall. Barnyard manure did not increase yields noticeably in rota< 
tions begun on new land. Green manure increased the cost but not the yield, 
making its use unjustifiable. 

Kharkof was the highest yielding winter wheat, and Trebi led the barleys 
tested. No spring wheat outyielded Marquis enough to warrant replacing that 
variety. Early oats of the Sixty-Day type yielded best in dry years, while 
later or midseason varieties were best in other years. The early varieties of 
dent corn. Northwestern and Payne White, matured ripe corn nearly every 
year. Early flint varieties have produced well and are considered valuable for 
hogging off. Seeding late in September or early in October about 1 bu. per 
acre gave the best results with winter wheat, while seeding in April at the same 
rate or slightly less per acre produced the best yields of spring wheat, oats, 
and barley. 

Sorgo was the highest yielding forage crop. Red Amber sorgo and Kursk 
millet led their varieties. Wheat following sorgo yielded less than after com 
or small grains, whereas this effect was not apparent with oats. Seeding 
alfalfa and Sudan grass with the grain drill produced an average nearly as 
high as obtained by seeding in rows. Varieties of field peas did not yield satis- 
factorily, nor was sweet clover an unqualified success. Yellow sweet clover 
surpassed the white species in yield and quality of hay in the years grown. 

[Field crops work at the Alaska Stations], 0. C. Georgeson {Alaska Stas, 
Hpt. 192Sf pp, 4-13, 14-1^ f 7). — ^Experimental work reported on in continua- 

tion of earlier investigations (E. S. R., 50, p. 532) included plat and field trials 
of varieties and hybrids of wheat, barley, oats, and alfalfa; field tests with 
rye, annual and perennial vetch, THfoUum lupinasier, and field peas ; rotation 
experiments with legumes; trials of Jerusalem artichokes, sunflowers, and 
soy beans for silage ; and tests of potato varieties and seedlings. 

[Field crops work in South Carolina] {South Carolina Sta. Rpt, 1924, PP* 
28-31, 35-39, 56, 57, 74-79, 83, 84t 85, figs, 11 ), — ^Field crops exi>eriments reported 
on in continuation of earlier work (E. S. R., 50, p. 637) included variety tests 
vdth corn, wheat, oats, barley, rye, soy beans, sweet potatoes, and peanuts, and 
soy beans and cowpeas for hay; source of seed tests with potatoes; fertilizer 
trials with corn, oats, peanuts, and potatoes, and on pasture; breeding work 
with corn, velvet beans, and peanuts; curing tests with tobacco; and trials 
of pasture grasses and miscellaneous legumes. 

[Field crops work in Tennessee, 1923 ], G. A. Mooxbb and S. H. Essabt 
{Tennessee Sta, Rpt, 1923, pp, 19-21, 22 ), — ^Experiments with field crops are 
reported on, continuing earlier work (E. S. R., 51, p. 337). Varietal and place 
effect trials with cotton and spacing tests with com and breeding work with 
both crops are commented on briefly. 

Korean lespedeza (E. S. R., 51, p. 743) was the earliest of the lespedezas 
tested and continued to be of promise for the higher and shorter seasoned parts 
of the State. Lespedeza selection No. 76 excelled the common variety in west 
Tennessee, and produced heavy seed yields in both ends of the State. Ameri- 
can strains of red clover were very much more susceptible to dover mildew 
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than strains from Europe and South America but suffered much less from an- 
thracnose. The foreign strains yielded slightly more hay from the first cutting 
than the American strains, but they were soon almost completely killed by 
anthracnose, whereas the American strains made an abundant late crop and 
survived the winter in good shape. 

[Field crops experiments in Northumberland County, England], D. A. 
Gilcubist {Northumh, Co. Ed. Com. Bui. S6 pp. 9-56). — ^The continua- 

tion of experiments with field crops at the County Experiment Station at Cockle 
Park is described as heretofore (E. S. R., 50, p. 134). 

[Field crops experiments in Mysore], H. V. Kbishnayya et al. {Mysore 
Dept. Agr. Rpt. 1922-23, pts. 1, pp. 5, 6; 2, pp. 5-7, 21-33, 35-37, iO-U, 52, 53, 
69-73, 75-78). — The progress of work along the same general lines noted earlier 
(E. S. R., 50, p. 433) is reviewed. Studies of the fertilization of the ragi and 
peanut fiowers and hybridization work with x>eanuts are described by V. K. 
Badami. Cold-pressed castor oil was found to be the best medium for germi- 
nating cotton pollen. 

Spring small grains, T. A. Kiesbelbach and W. E. Lynesb {Nebraska St a. 
Bui. 201 {1924), pp. 45, figs. IS). — The results of variety trials, seed selection 
tests, and cultural treatments carried on during extended periods with oats, 
wheat, and barley are summarized, and the grain yields of different small 
grain crops are compared. 

Early maturing varieties are recommended for the State, although medium 
early sorts do relatively well in northern Nebraska. Nebraska No. 21 and 
Burt early oats. Marquis and Java common spring wheats, and common six-row, 
Oderbrucker, and Manchurian barleys are the best varieties commercially 
available for the State. Prelude, a newly Introduced early wheat, may have 
special value for seeding in partly winterkilled wheat fields. Durum wheats 
should be confined to parts of western Nebraska. Awned barleys led by Club 
Marlout yielded much higher than the awnless varieties. Source of seed was 
not shown to be a vital factor in the yield of self-fertilized small grain crops 
provided the correct variety or strain is used. 

The order of resistance to spring frost, spring wheat, oats, barley, is con- 
sidered the best sequence of planting. Seeding between March 15 and April 1 
is recommended for the eastern half of the State. Since spring sometimes 
begins somewhat later farther west, seeding may be proportionately delayed. 
Rates of planting per acre recommended for eastern Nebraska are 8 to 10 pk. 
for oats, 6 pk. for spring wheat, and 8 to 10 pk. for barley. In central and 
western Nebraska best results accrue from acre rates of 6 pk. of oats, 4 pk. of 
spring wheat, and 6 to 8 pk. of barley. The reduction* in rate of seeding should 
be gradual from eastern toward western Nebraska. Broadcasted and drilled 
oats differed little at the station, while at North Platte (E. S. R., 49, p. 527) 
broadcasting yielded 30 per cent less than drilling for barley, 24 per cent less 
for spring wheat, and 20 i)er cent less for oats. 

Planting mixtures of varieties or pure strains of oats proved less desirable 
than growing the best ones separately. As an average for 18 years the heavy 
seeds of Kherson oats surpassed the light seed 0.9 bu. per acre, and yielded 
0.5 bu. more than the original unselected oats with little difference in the 
quality of the crop harvested. Ordinary Kherson oats, a natural mixture of 
many strains, were no more affected by grading than was a single pure line 
strain. Hand-selected small Kherson oats averaged 6.2 per cent less than 
hand-selected large seed when compared in equal numbers. Planted in equal 
weights, the original unselected and the small seed yielded 0.7 and 1.2 per cent, 
respectively, less than the large. When large and small seeds of Kherson oats. 
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Nebraska No. 21 oats, and Java spring wheat were spaced to permit maximum 
individual plant development, the small seed consistently produced slightly 
shorter and later ripening plants with fewer heads and with grain yields, 
respectively, 83, 75, and 82 per sent as* inucli per plant as large seed of the 
same varieties. Harvesting oats slightly green, not to exceed 2 days before 
maturity, seemed to be a siitisfaetory practice. At rates normal for large seed, 
large, unselected, and small seed of spring wheat planted in equal numbers i)er 
acre yielded 13.3, 12.7, and 11.3 bu., and planted in equal weights yielded 13.3, 
13.4, and 12 bu. per acre, respectively. 

Notes on some recently imported forage grasses [trans. title], H. 
FernAndez GarcIa {Porto Rico Dept. Agr. and Labor Sta. Circ. 81 *(1924)$ 
t^paniah ed., pp. 19, figs. 5). — Comment is made on the behavior and yields of 
elephant grass, Guatemala grass, molasses grass, kikuyu grass, Dallis grass. 
Natal grass, and Johnson grass, with tables showing proximate analyses of 
these grasses and the quantities of digestible nutrients in 100 lbs. of green 
material. 

The effect of different forms of nitrogenous fertilizers on the relative 
and absolute protein contents of alfalfa [trans. title], W. Behle.n" (Ztsohr. 
Pflanzenerndhr. u. Diingung, 3 (1924), No. 8, Wirtachaft.-Prakt., pp. 326-340 ). — 
Applications of nitrogenous fertilizers in different forms and amounts 
alfalfa gave results showing tiiat, regardless of the form, nitrogenous fertiliza- 
tion did not affect the relative and absolute protein content of the alfalfa. The 
use of nitrogenous fertilizers on alfalfa is not advised because of tlie very 
slight probability that the cost will be covered by increased yield. 

Report on the analyses of the barleys of 1022 and the malts made from 
them, H. L. Hind {Jour. Inst. Brewing, 30 {1924) ^ No. 11, pp. 969-986. figs. 9 ). — 
Analyses of the barleys described by Ilussell (E. g. B., 50, p. 233), of the malts 
made from them (E. S. R., 51, p. 30), of several varieties grown under different 
fertilizer treatments at Rothamsted, and of some barleys raised by the National 
Institute of Agricultural Botany and their malts, are tabulated, in most cases 
wltliout comment. 

Second report on the experiments on the influence of soil, season, and 
manuring on the quality aud growth of barley, 1023, E. J. Russeli. {Jour. 
Inat. Brewing, 30 {1924), No. 9, pp. 818-837). — ^The yields and quality of barley 
in these exptu'lments were generally much higher in 1923 than in the previous 
year (E. S. R., 50, p. 233). The complete fertilizer increased the yields in all 
but two cases. Nitrogen was most effective and was followed by phosphate, 
while potassium fertilizers produced measurable effects only on the light soils. 

The effects of fertilizer on the valuation were not very consistent, and the 
relation between the valuation and nitrogen content of the grain, when com- 
paring barley from the different centers, was less marked than in 1922. The 
nitrogen content of the grain was usually depressed by phosphate and increased 
by nitrogen, while iKitash had but little influence. The moisture content «f 
the grain was usually lower on the plats receiving nitrogen and phosphates than 
on plats not so treated, and about the same on plats receiving or omitting 
potash. Within limits of variation of about 17 per cent, changes in moisture 
content appeared to have less effect on valuation than changes in nitrogen 
content 

Second report on the influence of soil, season, and manuring on the 
quality and growth of barley, as indicated by the malts made therefrom, 
H. M. Lancaster {Jour. Jnat. Bretving, 31 {1926), No. 3, pp. 104^114). — Malting 
tests with the barleys discussed above tended to conflrm the results of the 
previous year (Si. S. R., 51, p. 36). Other things being equal, differences in 
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fertilizer treatment resulted in practically no difference in the market value of 
the barleys, as judged by their malts. Soil and season seemed to be predomi- 
nant in determining both actual and market value. 

The effects of fertilizers on the yield and the ear characters of corn, 
T. K. Wolfe {Jour, Amer, Soc. Agron,, 16 {1924), 8, pp. 551, 552), — ^The 

effects of certain fertilizers on the yield and ear characters of corn were 
studied in a rotation on Hagerstown silt loam at the Virginia Experiment Sta- 
tion. 

As compared with the checik, the fertilizers used Increased the yield of corn 
very materially and, with one exception, made the ear characters more pro- 
nounced. In most Instances the complete fertilizer gave nearly as good as or 
i)etter results than the stable manure. In its effect on ear characters and yield 
the complete fertilizer surpassed acid phosphate, nitrogen and potassium in 
combination, and the check in the order named. 

Handling the soft-corn crop, F. D. Richey {U, S. Dept, Agr„ Dept, Circ. 
S3S {1924) f PP- 8, pie, 2, figs, 4), — ^The different ways by which soft corn can be 
used or preserved, as outlined in this circular, are based largely on experi- 
mental results at the Illinois, Iowa, Minnesota, and Nebraska Experiment Sta- 
tions and the published experiences of farmers. The information is particu- 
larly applicable to conditions in the northern part of the Corn Belt and north- 
ward. 

Spacing experiments with Acala cotton in southern California, H. G. 
JMcKEEVi-nt (Jour. Agr. Research [U, S.}, 28 (1924), No, 11, pp, 1081-1098, figs. 
.‘i). — Experiments with cotton under irrigation in the Coachella Valley of Cali- 
fornia, wherein plants were spaced about 2, 6, and 12 In. apart in the row, 
gave indications that reduced yields do not follow when plants are left as close 
as 2 in., and that Increased yields sometimes may be obtained from plants 
spaced 2 in. apart, even under long-season, weevil-free conditions. Plants 
spaced at 6 in. seemed to produce as well as or better than plants spaced 12 in. 
apart. However, since C-in. spacing is not convenient in field operations, prac- 
tical alternatives are suggested providing for 2 plants together at 12 in. or 
omitting the chopping operation, except in thick stands, when some plants 
sliould be pulled out. The yields in the first picking were about the same for 
all spacings, wliile in the 8ec<jnd picking the 2- and fi-in. si>acings outyielded the 
12-in. in the order given. Tlie early crowding of closely spaced cotton, which 
may result in suppressing some of the lower fruiting branches as well as of 
the vegetative branches, is lessened by the plants spreading apart as they be- 
<*ome larger. 

[Gotten investigations in South Carolina] (lioxith Carolina Sia. Rpt, 1924, 
pp. 15-25, 27, 28, 34, 35, 73, figs. 5). — These pages report experiments continuing 
and supplementing previous worls. (E. S. R., 50, p. 638; 51, p. 234). Although 
closely-spaced cotton was little earlier than wide-spaced during a very wet 
season at Florence, the earliest and best yields came from spacing as close as 
0 or 12 in. At Olemson the closely-spaced cotton continued to give the highest 
yield and the earliest crop. The results obtained indicate that the earliest 
crop and the highest yields are apt to be obtained from a spacing giving from 
15,000 to 20,000 plants per acre, at which rate an average of 6 to 6 mature 
bolls per stalk will yield a bale of cotton fier acre. Acid-delinted seed again 
excelled in the seed treatment tests. Plats chopped as soon as a stand was ob- 
tained gave the best yields. 

Fertilizer trials with cotton substantiated results recorded earlier. Side ap- 
plications of sodium nitrate seemed most profitable, espeeially Just after the 
(totton is chopped. 

41160—25 4 



532 


EXPERIMENT STATION RECORD 


ITol. 62 


At Florence, Lightning Express, Ck>llege No. 1, and strains of Webber 40 
began fruiting ahead of other varieties and these together with certain Oleve* 
land strains, Delta type Webber, and Carolina Foster, put on squares most 
rapidly during June and early July. Although Trice, Delfos, Lightning Ex- 
press, Acala, King, and Carolina Foster started fruiting first at Clemson, the 
most rapid square formation during the first mouth of the fruiting period was 
observed on Cleveland strains, Lightning Express, Carolina Foster, College No. 
1, and Acala. Little difference was seen in the periods required for a fruit 
bud (square) to develop to a bloom, about 23 days being needed for all varie- 
ties in 1923 and a few days longer in 1924. However, varieties differed in the 
length of time from bloom to open boll, in the rapidity of the growth of the 
bolls during the early stages of development, and In the rate of hardening of 
bolls. Correlation was apparent between the rate of hardening of the bolls and 
the seasonal conditions. The leading varieties at the station, at Florence, and 
at the Coast Substation are indicated with their acre yields. 

Certain seasonal factors seem to influence the periods required for a fruit 
bud or square to reach the bloom stage and for a boll to develop from bloom 
to maturity. A very deflnite correlation has existed between the length of day 
and the boll i)erlod. Abortion of early buds and squares, evidently connected 
in some way with the unusually rainy season, is also commented on. 

Stripping squares at any time or in any amount has not produced a net gain 
in yield. Early topping seems to delay maturity and reduce the yield slightly. 
Topping later in the season had little effect on yield but the topped cotton 
seemed to open up earlier and better than untopped plants. April plantings 
have given best stands and yields at Florence. Fruiting studies at Clemson 
showed that the rate of blooming and the total number of blooms* varied di- 
rectly with the time of planting. 

Cotton variety experiments at the main station, 1012 to 1922 , G. N. 
Stboman {Texas Bta. Bui, 321 {1924) f pp. 3-20, fig. 1). — Varietal experiments 
with cotton carried on at the college station from 1912 to 1922, inclusive, are 
summarized. The relative rank of the leading varieties during the period 
1919-1922 was Belton, Truitt, Acala, Lone Star, Rowden, Durango, Kaseh, 
Mebane, and Bennett. These are considered standard varieties for this sec- 
tion of the State. Averaging production during the years 1917-1922 showed 
the order to be Acala, Lone Star, Rowden, Durango, Mebane, and Kasch. Lone 
Star, Mebane, and Rowden ranked in order during the years 1912-1922, in- 
clusive. High yields seemed to be correlated with well distributed rainfall, 
especially during June, July, and August, while the total annual rainfall was 
apparently without effect on yields. No significant correlation was found be- 
tween lint percentage and yield of lint per acre. 

The moisture relations of cotton, II, III, A. R. Ubqvhabt and A. M. 
Williams {Brit. Cotton Indus. Research Assoc., Shirley Inst. Mem., 3 {1924), 
Nos, 17, pp. 197-206, figs. 4l 27, pp. 307-320, figs. 9). — Further investigations 
(E. S. R., 61, p. 235) on this subject are reported on. 

II. The absorption and desorption of water by soda-boiled cotton at 25^ C . — 
By a method considered more reliable than that given previously for the ac- 
curate determination of the moisture content at all humidities, soda-boiled cot- 
ton was found to absorb 22.6 per cent of water from a saturated atmosphere. 
The studies indicated that the hysteresis of cotton does not extend to zero 
humidity, but that the curves meet at p/P~0.018, and that no tendency is ap- 
parent for the loop to close at the saturation value. An explanation of the 
phenomenon of hysteresis is offered which depends on a theory of the capil- 
lary structure of cotton not Inconsistent with botanical views. The diameter 
of the smallest pores in cotton was found to be of the order of ISXKT* cm. 
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III. The effect of temperature on the absorption of water by soda-boiled cot- 
ton. — ^Experiments concerned with the absorption of water by cotton at all 
humidities and at temperatures up to 110^ gave results showing that when the 
relative humidity is constant at less than 80 per cent, an increase of tem> 
perature from 10 to 110® reduces the moisture content of the cotton. When, 
however, the relative humidity is constant at more than 80 per cent, a similar 
decrease in moisture content only occurs as the temperature rises from 10 to 
50®, while from 60 to 110® the moisture content may actually increase with 
rise of temperature. The Increase of moisture content under constant high 
humidities, which begins at about 60®, is apparently due to swelling of the 
material and the consequent exposure of new surface. Processes depending for 
their success on the swollen state of the cotton will consequently be facilitated 
above 60® at high humidities. 

The relation between the breaking strength of cotton yarns andi the 
twist at the place of breaking, W. English (Jour. Textile Inst., 15 {192i). 
No. 8, pp. T385-T400, figs. 6). — Oombed and carded Egyptian cotton yarns were 
spun to 60s on the ring frame with ^ist constants 2, 3, and 4, at the Man- 
chester College of Technology. Within the range of twist investigated the 
mean strengths of the yarns increased with the twist, as did also the fre- 
quency of the breaks occurring at places of maximum twist in a specimen, 
but this was lower for carded qualities than for combed qualities of similar 
twist. 

Kikuyu grass (Pennisetnm clandestinum, Chlov.), O. Staff {Agr. Jour. 
India, 19 (1924) f ^o. 4* PP* — ^The history, merits, habits, and 

characteristics of kikuyu grass are set forth with a detailed botanical descrip- 
tion. 

Field experiments [with oats], R. A. Bebbt and D. G. O'Bbien (Jour. Agr. 
8cL {England}, 14 (1924) t ^o. S, pp. 407-41^ f fiff- 7 ). — Examination of the 
yields in single plat tests with oats at the exi)eriment station at Kilmarnock, 
of the West of Scotland College of Agriculture, showed that the size of the 
experimental errors renders single plat trials practically useless for compar- 
ing the grain yields of two oats varieties. The probable error on single plat 
trials amounts to about 18 per cent of the grain yield for the old Scotch 
varieties of oats and to about 20 per cent for the new varieties. Adopting 
single plat trials, an error of 18 per cent means that in a comparison of the 
grain yield of two varieties, when the difference is not likely to exceed about 
6 per cent, 214 centers with no duplication of plats at any center would be 
needed to try for conclusive results from one year’s trials, and 63 centers when 
the two varieties differ in yield by 10 per cent. 

Growing orchard grass in south Missouri, C. A. Helm (Missouri Sta. Giro. 
ISO (1924), pp. 8, figs. 5). — Orchard grass is compared with timothy, its place 
in cropping systems is indicated, and practices are outlined for fall and spring 
seeding, harvesting for seed and hay, pasturing, and establishing orchard grass 
in permanent Ozark pastures. 

Experiments with potatoes, I, II (New York State Sta. Bui. 518 (1924), 
pp. S-S6). — ^These experiments are reported on in two parts. 

I, Dusting vs. spraying, F. 0. Stewart and P. J. Parrott (pp, 3-29). — In com- 
parisons during the srears 1020-1923, inclusive, of the efficiency of the Sanders' 
copper-lime dust and of liquid Bordeaux mixture for the control of the insect 
and fungus demies of potato foliage the spray gave much the better results, 
as shown by the appearance of the foliage and by the yield of marketable 
tubera Both early blight and late blight were controlled fairly well by dust- 
ing but considerably better by spraying. The dust proved almost valueless for 



584 


EXPERIMENT STATION RECOKO 


IVol. 52 


the control of tlpburn or hopperburn (caused by leafhoppers), whereas th«^ 
spray showed high efficiency. Nevertheless, the dust may be advisable under 
certain conditions, as where water is difficult to obtain and in small fields where 
hand machines are required. 

II. Row competition and ** border effect F. C. Stewart (pp. 80-S6). — Row 
competition and border effect were studied in the three-row plats used in the 
dusting and spra 3 dng experiments in 1922 and 1923. In the wet season of 
1922 the outside rows definitely outylelded the middle rows, while in the dry 
season of 1923 only an insignificant difference was found in favor of the middle 
rows. Furthermore, in 1922 the south outside rows outylelded the north out- 
side rows, apparently because of the better illumination of the former. 
Weather conditions are held to have an important relation to row competition 
and border effect in potato plats. 

Sprays outrank dusts for potatoes (New York State Sta, But 5J8, pop. ed. 
(1925), pp. 4). — A popular edition of the above. 

Rice, E. B. Copeland (London: Macmillan d Co., Ltd., 1924, pp- XIV-{~S52. 
pis. 20). — Based laregly on the experience and observations of the author and 
recent investigations, this volume, world-wide in Its scoi>e, deals with the 
botany of rice; climatic, soil, cultural, and water requirements; diseases and 
pests; seed and varieties; the industry in the United States, Philippines, and 
other countries; and the uses of rice. A discussion of the commercial, eco- 
nomic, and social aspects of the crop concludes the work. 

Sugar beets In Louisiana, A. F. Kidder and C. E. Coates {Louisiana Stas. 
But 192 (1924), pp- 23). — Varietal and date of planting tests during four years 
suggest the possibility of growing sugar beets commercially in Louisiana. 
Sugar beets containing from 13 to 14 per cent su(*rose with a purity of 80 to 
85 per cent were grown successfully without fertilizer on bluff soils and on 
cut-over pine lands near Baton Rouge. The yields indicate that from 10 to 
15 tons per acre can be produceil. The harvest season has varied from 7 to 
12 weeks in length, beginning about May 1. 

The reference book of the sugar industry of the world (La. Planter, Ref. 
Book Sugar Indus. World, July, 1924, PP- ^44* Ptfi. 4^ S7 ). — Similar in its 

scope to the earlier work (E. S. R., 49, p. 737), this second annual review of 
the sugar industry includes the following articles of interest to the agronomist : 

The Sugar Crop in Java in 1923, by H. C. P. Geerligs (p. 43) ; Sugar in 
Central Brazil, by J. B. Sllvado (pp. 44, 45) ; Mauritius and Its Sugar In- 
dustry, by H. A. Tempany (pp. 45-48) ; The Natal Sugar Industry, by I). M. 
Eadic (pp. 48-50) ; Sugar Cane Agriculture and Manufacture in Jamaica, 
by F. M. K. Jarrett (pp. 50, 61) ; Good Tilth and Drainage Essential to a Suc- 
cessful Cane Crop in Louisiana, by W. C. Stubbs (p. 70) ; Four-Year Rotation 
Experiments at the Sugar Experiment Station, Baton Rouge, La., by W. R. 
Dodson (pp. 70, 71) ; Abandoned Virgin Soils in Cuba, by J. R. Zell (pp. 
71-76) ; The Beet Sugar Industry of Wisconsin, by S. G, Ruegg (pp. 84r-86) ; 
Irrigation and Growth of Sugar Beets, by F. C. Jean (pp. 86-88) ; and Sugar 
Beet Harvest Problems, by F, Saunders (pp. 88, 89). 

Sweet potato studies in New Jersey, L. G. Schermerhorn (Netc Jersey 
Stas. But 398 (JV24)f pp. 10, figs. 12). — Results in investigations concerned with 
sweet potato fertilizers and factors influencing the shape of the sweet potato 
have been record€$d earlier (E. S. R., 51, p. 342). The effects of different 
percentages of potash on the ratio of length : diameter are illustrated, and the 
preliminary results of hill selection are summarized briefly. 

lurestigations with high-nicotine tobacco (New York State Sta- Rpt. 1924, 
p. 21). — Nicotiana rustica of the 1923 crop had a much higher nicotine content 
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than that of 1922. Adaptation was probably a factor. Broadcast tobacco of 
this species again had less nicotine than cultivated plants. The nicotine con- 
tent of varieties of N, tabacum grown in 1922 was much lower than N, rmtiea, 
but varied only from 1.1 to 1.04 per cent. Other phases of this work have 
been noted (B. S. K., 52, p. 138). 

Nicotiana rustica as a source of nicotine for insect control, D. E. Haijcy, 
F. D. Gabdneb, and R. T. Whitney (Science, 60 (10B4), No, 1555, pp. 365 366), — 
Analyses at Pennsylvania State College of plants of N. rustica, the nicotine 
content of which had been increased by selection, disclosed that plants topped 
during growth contained 2.75 per cent of nicotine, suc*kered plants 3.79, plants 
topped and suckered 4.4, and untreated plants 1.61 iier cent. Results from 
both Lancaster and Clinton Counties were very similar as to the nicotine con- 
tents of the leaves and stalks of the topped and suckered plants. In every 
case the percentage of nicotine in a topped or suckered plant greatly exceeded 
that of an untreated plant, the results agi'eeing more or less with those of 
Oosthuizen (B. S. R., 49, p. 30). 

Methods of extracting nicotine from tobacco are outlined briefly. 

Common vetch and its varieties, R. McKee and H. A. Schoth (V, S, Dept, 
Afjr. Bui. 1280 (1925), pp. 20, flys. 8), — Vicia saliva and its varieties are 
described and classifled; adaptation, varietal variation, and relative winter 
hardiness are commented on ; and summary accounts are given of experiments 
with the crop in coopertion with the Oregon Experiment Station. 

Under average conditions seed of common vetch will diminish little in 
vitality in from 6 to 8 years, tests showing no difference between varieties in 
tlds respect. Tlie percentage of hard seed is not high except in V, sativa 
moiTocarpa. At (Corvallis, Oreg., the hard seed content of this variety has 
ranged for various seasons from 60 to 99 per cent 3 months after harvest and 
diminished about 15 per cent during each 8ubse<iu^Yit year. Other Oregon 
vetch set‘d germinates promptly, and under favorable conditions over 90 per 
cent germinates in the first 3 days. 

While vetch flowers are highly self-fertile, tripping may be slightly effective 
in aiding fertilization. Inclosing the flowers In tarlatan cages and paper bags 
seems to decrease to some extent the number of flowers setting pods. Insects 
that may trip the flowt rs are not essential to seed setting, although perhaps 
somewhat beneficial. Numerous species have been found working on V. sativa 
plants. 

Spring seedings have given very poor yields, whereas fall seedings are gen- 
erally productive. Early fall seedings are suggested for best results. The 
liest rates of seeding for western Oregon and western Washington seem to be 
80 lbs. of vetch when sown alone, and IK) lbs. of vetch and 40 lbs. of oats 
when used in combination. The usual winter injury will probably necessitate 
as heavy rates for the South Atlantic and Gulf Coast States. For California 
60 lbs. of common vetch when sown alone, and 50 lbs. of vetch and 30 lbs. of 
oats or other small grain are recommended. Limited experiments Indicate that 
drilling somewhat excels broadcasting. Depths of seeding between 1 and 4 In. 
did not affect yields. While rotation has been beneficial to seed yields of 
vetch, oats being one of the best crops for this purpose, at the same time 
continuous cropping to vetch has not decreased the yield. A decrease occurred 
in the vetch hay yields when rotated with oats and an increase when rotated 
with com. 

New ways of determliiliig the origin of seed [trans. title], O. Tbtti 

{Tidsskr. Norske Landbr,, 31 (1924), 2Vo. 5, pp, 189-199, noe, 12).— Character- 
istic weed seed and the floral and mineral complex of the sample give indica- 
tions of the source of seed. Fragments of horse nettle (Solanum carolinenae) 



636 


EXPERIMENT STATION RECORD 


iToL 62 


with stellate hairs characterize Poa and Agrostis, and fragments with single 
hairs are found in Phleum and Festuca seed from the United States. Undeter- 
mined black excrements, such as are found in timothy, are said to be one of 
the characteristics of seed of American origin. Eollan sands may signify a 
central European source, while the samples from Norway, north Sweden, 
Finland, or Canada may contain the sharp alluvial or sea sand. 

A viability test for some tropical seeds, A. Tolentino {Philippine Agr,, 
IS (J9S4), S, pp, 12B-H1), — ^Experiments at Los Baflos, P. I., showed that 
potassium hydroxide, after the method of Lesage (E. S. R., 25, p. 222), is a 
practical test reagent for the viability of the seeds of some tropical crops. 
The strength of solutions and time required to test viability for different crop 
seeds were as follows: Rice 0.2~0.3 n, 3 hours; corn 0.2 n, 3 hours; squash 
0.4 N, 3 hours ; brown mungo bean 0.025 n, 3 hours ; and gray Lima bean 0.05 n, 
0.5 hour. The test was not applicable to naturally colored seeds such as sltao 
{Vigna sesquipedalis) , red mungo, McCall bean, red Lima bean, pa tola {Luff a 
acutangula), calamismis {Psophocarpus tetragonolobua) , papaya, and sincamas 
( Pachyrrhizua eroaua ) . 

The embryo appeared to be chiefly responsible for the discoloration of the 
solution by dead seed, but never in the case of viable see<l. Discoloration by 
the seed coat alone Is insufficient to indicate dead seed. The most common 
color of the discolored potassium hydroxide solutions is either yellow or brown, 
and that of dead seeds is either amber or dark brown or a combination of both. 
Seeds with rigid, hard, and colorless seed coats require rather strong solutions. 
The number of seeds germinating after soaking in such solutions varied in- 
versely with the strength of the solution when that strength exceeded the 
optimum, probably due to a lethal effect of the potassium hydroxide. 

Nitrogen content of weeds, E. G. Campbell (Bot, Oaz.y 78 {1924), i, 
pp, 103-115, figa. 4), — Analysis of Amaranthua retro flexua and 25 other weed 
.species collected at 3 stages of development and under various growth condi- 
tions showed that nitrate nitrogen (E. S. R., 51, p. 39), prominent in plants of 
A, retroftexua and some other weeds during young and immature stages, com- 
pletely disappears at full maturity, contrary to Woo^s (E. S. R., 43, p. 225) 
prediction. In all species grown under normal conditions, the highest per- 
centage of nitrate is said to be found in the stage termed Just before blooming. 
Nitrate was still present at early maturity, and at full maturity in A, retro- 
flewua and Atriplex patula grown upon manure piles and heaps of decaying 
hog hair. 

HOBTICULTTTBE 

[Horticultural investigations at the Alaska Stations], C. C. Geobgeson 
(Alaska Stas, Rpt, 1923, pp, 14, 15, 16, 17, figs. 3). — In accordance with earlier 
reports (E. S. R., 50, p. 539), brief notes are presented upon the behavior of 
various vegetable and fruit plants. The Petrowski turnip and the Yellow 
Transparent apple continued to show marked superiority for Alaskan condi- 
tions. While certain sour cherries produced fruit in 1923, the sweet varieties 
were failures, as were also pears and plums. Small fruits, namely, currants, 
gooseberries, and raspberries yielded well, and the Sitka hybrid strawberries 
(E. S. R., 50, p. 140) gave satisfaction wherever tested, even in the interior 
of Alaska, where commercial varieties from the United States invariably 
winterkill. A large number of apple, gooseberry, currant, raspberry, and oma- 
mentai plants were propagated for distribution to the settlers. Gladiolus 
bloomed abundantly and was highly esteemed. 
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[Horticultural investigations at the New York State Station] {New York 
State 8ta, Rpt. 1924, pp. 46’-60 ). — ^Thls is the usual annual report (E. S. R., 50, 
p. 639) containing brief progress notes upon the work of the year ended June 
30, 1924. Grape fertilizer studies at Fredonia and Urbana continue to show 
that nitrogen is the only form of fertilizer returning a profit to grape growers. 

Observations extending over a 12-year period upon budded and grafted 
apple trees showed no differences between the two. A comparison between 
apples topworked on Northern Spy and grown on their own roots indicated 
that own-rooted trees are preferable. Rome Beauty trees propagated from 
productive and unproductive parents showed, at 12 years of age, no differences 
that could be attributed to ancestry. The fact that Baldwin trees procured 
from 40 locations in the United States are producing fruits identical in size, 
color, season, and quality leads to the conclusion that, if there are distinct 
strains of this variety, such have not originated because of environmental 
differences due to geographical location. 

[Horticultural investigations at the South Carolina Station] (South Caro- 
lina Sta. Rpt. 1924, pp. 5S-56, 57-59, figs. 3). — Cooperative experiments with 
peach fertilizers have indicated that on both sandy and clay soils nitrogen is 
the limiting factor to tree growth. Applications of phosphoric acid and potash 
up to 10 per cent did not result in greater growth than was attained without 
the materials. With newly set trees, 0.6 lb. of nitrate of soda gave better 
growth results than did larger amounts. Heavy applications of nitrogen were 
observed to delay the ripening of fruit. 

On sandy river bottom soil of rather poor quality, the maximum yield of 
marketable tomatoes was obtained with 1 ton of mixed fertilizer rich in 
phosphoric acid and organic nitrogen. Muriate of potash was found to be 
significantly more beneficial for the tomato than was sulfate of potash. 

Variety tests of tomatoes, apples, and northern grapes are reiwrted. 

[Horticultural work at the Brandon, Man., Experimental Farm in 
1923], W. C. McKilucan (Canada Expt. Farms, Brandon (Man.) Farm Rpt. 
Supt. 1923, pp. 57-72). — ^This report, composed principally of brief cultural and 
varietal notes on vegetables, reports the results of a test of the effect of pinch- 
ing the leaders of staked tomato plants. No advantage was gained in earliness 
of fruiting where only one truss was allowed to fruit, while at the same time 
there was a heavy reduction in yield. 

Report on commercial insecticides and fungicides (Connecticut State Sta. 
Bui. 258 (1924), pp. S61-S77). — ^Like the preceding report (E. S. R., 49, p. 233) 
this paper is presented in two parts, the first of which comprises the text of 
the insecticide law of Connecticut and regulations for its enforcement, and 
the second part, by E. M. Bailey in collaboration with R. E. Andrew et al., 
contains the results of the examination of insecticides, fungicides, healthy and 
diseased tobacco plants, etc. In the case of the tobacco plants, the analyses 
of which were made for the benefit of the department of botany, diseased 
leaves were found to have in most ca^es a higher nitrogen and a lower carbo- 
hydrate content than healthy leaves. Allo#ing for the ash insoluble in acid, 
it is believed that diseased leaves are somewhat poorer in mineral constituents 
than are healthy leaves. 

Orchard soil management, F. W. Paubot (Kans. State. Hort. Soc. Bien. 
Rpt., 37 (1922-23), pp. 56-60). — Measurements of the increment of trunk growth 
in two apple orchards planted in 1919 and 1921 on rather poor soil at the 
Missouri Fruit Experiment Station, Mountain Grove, showed that cultural 
treatments have had very significant effects on growth. Those trees In the 
1919 orchard receiving tillage, manure, sodium nitrate, and cover crops made 
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the greatest average annual gain, 1.91 In., as compared with 1.17 In. for the 
control trees where grass was cut but not gathered. In the 1921 orchard, 
where no fertilizers had been used, the best gain, 1.44 in, per year, was made 
by trees which were mulched with the grass cut In the interspaces. The 
check trees in this case made but 0.78 in. gain. 

A preliminary report on Jonathan breakdown, P. M. Daly {ScL Agr., 5 
(1925), No, 5, pp. 155-165, figs, 6 ). — Following the suggestion fr<»m practical 
growers that Jonathan breakdown is associated with the stage of maturity at 
which the fruit is harvested, in the fall of 1923 fruits were gathered twice a 
week, starting September 17 and ending October 27, from carefully selected 
trees located in five orchards in the Okanagan Valley, British Columbia. 
Approximately half of the fruit was stored at Summerland, and the rest, 
after preliminary holding at Kelowna, was forwarded to Ottawa and there 
placed in ordinary storage, ranging between 38 and 40® F. 

In examinations made at Ottawa at approximately monthly intervals, it 
was found that of the 51 experimental trees involved, 38 boi-e fruit showing 
breakdown and 13 fruit absolutely free therefrom. Fruits picked prior to 
October 11 show’ed only one defective apple in 5,490 examined, indicating that 
the date of picking wms a very important factor. Beyond October 11 an 
increasing |)ercentage of breakdown was correlated with the advance of the 
picking season. That growing environments may have an important relation 
to breakdown in the Jonathan apple wms shown in very significant difTerences 
in the amount of defective fruits from the several orchards. The fact that 
nonirrlgated and Irrigated trees bore fruit developing breakdown in almost 
equal quantities is deemed to indicate that soil moisture is not a contributory 
factor. Furthermore, soil fertility and the vigor of the trees could not be in 
any w'ay associated with the trouble. 

The author concludes that the results to date show that picking maturity 
is the main factor in the prevention of Jonathan breakdown, but warns 
that, because of seasonal fluctuations, no particular date for picking can be 
established, the stage of maturity being determined by actual examination of 
the fruit. 

How to prune the young cherry tree, It. H. Robicuts ( W'isco/tsin Sta, Ilul, 
370 (1924) f PP- 16, figs. 13 ). — In Uii.s well-illustrated bulletin there are pre- 
sented concise, practical directions for pruning immature sour cherry trees, 
paying particular attention to the selection of the leader and the distribution 
of the principal scaffold limbs. 

The grafting of American grapes, F. B. GnAuwiN (New York State Sta, 
Bui, 520 (1924) f pp. 3-18, pis. 6 ), — Following an earlier bulletin (K. S. R., 52, 
p. 443) outlining the results of grafting American grapes upon various stocks, 
the author herein discusses the methods and practices employed in gi*ape 
grafting, pointing out the niceties of technique which are required to insure 
success. Failure in cleft grafting in the vineyard is thought due to several 
reasons, such as the use of incompatible varieties, unfavorable seasonal con- 
ditions, exclusion of air by wax or other similar material, and the presence 
of excessive moisture. The English whlp-and-tongue graft was found es- 
pecially satisfactory for bench grafting, using as stocks cuttings taken from 
one-year canes and as scions one bud pieces of the same diameter and of the 
desired variety. 

Oallusing was promoted by storing grafts in an upright position in wooden 
boxes lined with wet sawdust. Tests carried on for three years indicated that 
temperature is an important factor in callusing. In general, vinlfera and 
southern United States varieties required more heat than did northern sorts. 
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The time required for callusingr was found to vary with the seasons, indicating 
perhaps, an effect tf stored foods. For example, in 1922 Iona, Campbell, 
Delaware, Worden, and Concord requirt'd 27 days, with a mean temperature of 
76® F., while in 1923, 21 days at 70'* were sufficient. In general conclusion, 
the author asserts that 50 per cent is a normal expectancy of survival in well- 
made and well-callused grafts of Concord and Catawba. 

Cool storage of fruit: Report on experiments conducted during 1023 
season, D. B. Auam {Jour. Dept. Apr. Victoria, 22 {1924), No. 10. pp. 577-590 ). — 
A further report upon studies in fruit storage (E. S. R., 49, p. 437). 

Records taken on Kieffer ijears stored at 32 and 34® F. showed 88 and 75 
l>er cent, respectively, of sound fruit after eight months* storage. The relation 
of the stage of maturity at harvest to blackening of the skin of Kieffers was 
Indicated by 8, 7. and 2;i per cents of discoloration for fruits gathered Febru- 
ary 1C and March 2 and 24, 1923, resjiectively. 

In the case of Jonathan apples harvested March 22 and Ai^ril 17 from the 
same trees, tliexi inclosed in ordinary paper wrappers, and stored at 32 and 36®, 
scald was much severer at both temperatures on the early picked fruits. 
Similar results were secured with Stone Pipidn apples harvested April 18 and 
May 2 and stored at 34®. While oiled wrapi3ers materially reduced the amount 
of scald on various varieties of apples they had no consistent effect on tlie 
develoimieut of Jonathan spot. A study of the relation of time of picking 
to the development of internal breakdown in Stone Pippin apples indicated, 
contrary to the findings t>f Duly, noted on page 538, that relatively immature 
fruits wore more susceptible to this type of injury. An examination of lioke- 
wood apples held .six months at 32 and 37® showed somewhat more internal 
browning at the lower temperature. In the case of bitter pit, early picked 
Anne Elizabeth apples developed more injury in storage than did later gathered 
fruit.s. Rokewood apples moderately affected with water core regained their 
normal character after a few weeks In storage. 

Observations on the keeping quality of oranges grown in different localities 
showed some differences in connection with the source. Tissue wrapped 
oranges, although keeping little better than control fruits, were more at- 
tractive in outward appearance. 

Apricots stored at 37 and 35® developed more blue mold but were higher 
flavored than those held at 32®. Of three plums, Wickson, President, and 
E'ellenberg, the President was found to be the best keeper. 

In studies of peaches, Elberta did not keep at all satisfactorily, quickly 
becoming mealy and losing its flavor. Catherine Ann peaches held their 
original condition much better at 32® than at higher degrees, and a small 
shipment of this variety was successfully Iransported to London markets. 

In storage tests witli Bartlett ( William’s Bon Chretien) pears, 32® proved a 
more satisfactory temperature than either 34 or 36®. 

Transportation of citrus fruit from Porto ICico, R. O. Hill and L. A. 
Hawkins {U. S. Dept. Agr. Bui. 1290 {1924), pp. 20, figs. 8). —Records taken on 
four experimental trips from Porto Rico to New York City showed the possi- 
bility of cooling down a cargo of fruit approximately 15 to 27® P. during the 
voyage when the outside air and water temperatures ranged about 80®, The 
value of refrigeration in Inhibiting rot development was shown in a compara- 
tive test of ventilation and refrigeration, the respective percentages of rot in 
the case of well-grown and well-packed oranges being 3.7 and 1. The average 
percentage of rot in refrigej*ated oranges, including both cultivated and uncul- 
tivated material, was 1.7. For grapefruit the average was less than 1 per cent. 
The value of refrigeration was more marked In the case of a lot of oranges 
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shipped in two vessels, one refrigerated and the other simply ventilated. The 
refrigerated fruit arrived in New York with no appreciable decay, while the 
ventilated showed 22 per cent injury. 

The placing between the layers of boxes of strips of wood, called dunnage, 
enabled the air to circulate in the interior of the load and greatly facilitated 
the cooling of the fruit. In a test of three methods of stowage: (1) Dunnage 
between each layer, (2) between every second layer, and (3) no dunnage, the 
average temperature of the middle layers was reduced 14, 11, and 10*, re 
spectively, during the trip from San Juan to New York. The authors con- 
clude, therefore, that the use of dunnage for every layer greatly promotes 
the efficiency of refrigeration, and In general conclusion state that well-grown, 
carefully packed, and carefully stowed citrus fruits may be safely carried in 
refrigerated vessels from San Juan to New York City. 

The coconut in Indo-Ghina [trans. title], Guuxaume {Bui. jSeon. Indoohine, 
n. ser., 27 (1924), No. 165, pp. 137-194, pis. 4, 18). — survey of the coconut- 

growing industry, discussing such details as distribution, botany, soils, cultural 
aspects, injurious insects, harvesting practices, and utilization, including manu- 
facture of copra, oil, fibers, etc. 

The coconut industry in Portuguese India, P. Ck>BREiA Afonso (0 Coqueiro: 
ProduQ&o, IndHstrias, Comircio. Nova Qoa, Portug. India: Dir. 8erv. Agr., 
Florestais e Pecudrios, 1924, pp- 172’i-II, pis. 25). — ^Thls comprises general 
information concerning the extent and distribution of the industry and cul- 
tural and manufacturing practices. 

Almond varieties in the United States, M. N. Wood (U. 8. Dept. Agr. Bui. 
1282 (1924), pp. 143 , pis. 26, figs. 16). — Confusion in the nomenclature of the 
almond having led to the presence of a large proportion of Inferior and un- 
adapted varieties in California orchards, the author conducted a careful study 
of the varieties, both those commercially grown and those little known in the 
United States, and herein presents carefully detailed technical descriptions 
of varieties, with a key based on the characteristics of the nuts. The infor- 
mation is further enhanced by accurate drawings of the nuts and photographs 
of the bark and of the leaves. Early attempts at almond production in the 
United States, the present distribution in California, and the importance of 
choosing the best varieties are briefly discussed. 

The book of gardens and gardening, edited by R. T. Townsend (Garden 
City, N. Y.: Doubleday, Page d Co., 1924, PP* 161+106, pi. 1, figs. 293 ). — ^A 
symposium of illustrated articles relating to gardens, their arrangement, utili- 
zation, and management. 

Gardens: A note-book of plans and sketches, J. C. N. FoassTiEB, trans. by 
H. M. Fox (New York: and London: Charles 8 cribner^s 80 ns, 1924, PP- X+237, 
Ulus.). — ^An elaborate volume, probably of chief Interest to the landscape 
gardener or architect, and consisting for the most part of copies of sketches 
of French and Spanish gardens with discussions of their principal features. 

E0BE8TBY 

Some factors affecting reprodnction after logging in northern Idaho, 
J. A. Labben (Jour. Agr. Research iU. 8.1, 28 (1924), No. 11, pp. 1149-1157, 
figs. 5). — Records taken on a broad river bench at an elevation of 2,800 ft. in 
the Priest River Valley, Idaho, indicated that the amount of forest cover 
has a very important bearing upon soil and air temperatures and humidity. 
Three neighboring stations, (1) within a virgin mixed forest, (2) under 
approximately one-third overhead shade, and (3) on a fully exposed site, were 
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utilized. Air and soil temperatures in the open averaged from 7 to 8® higher 
than in the virgin forest, and were accompanied by lower humidity and higher 
evaporation, factors militating against the establishment on such sites of 
western white pine and other moisture-loving species. Large openings In the 
forest, bringing about as they do a change in the physical condition of the 
site, were observed to affect materially the character of reproduction. 

Studies of the effect of the nature of the surface soil on the germination 
of western white pine seed showed the best total germination on the bare 
mineral soil and on partly burned duff, with the highest first-season germina- 
tion on the deep ash area. A second germination test, in which western 
larch, Engelmann spruce, and western white pine were Included, showed the 
larch and spruce to be somewhat better adapted to duff seeding than was 
the western white pine. Duff, however, was found subject to greater tempera- 
ture and moisture fluctuations than the bare soil, and hence, for seed- 
lings such as spruce, hemlock, and cedar, characterized by short and tender 
roots, was an unfavorable medium. Records taken on slopes of different 
exposure indicated that in full insolation soil surface temperatures often rise 
to a point practically prohibiting the establishment of seedlings of western 
white pine, cedar, and hemlock, thus explaining the general scarcity of these 
species on such open sites. It is suggested that a method of cutting which 
would provide smaller openings and partial shade would produce better silvi- 
cultural results. 

A study of Douglas flr reproduction under various cutting methods, J. 

Roesek, jk. {Jour. Agr. Research fU. K], 28 {192^), No. 12, pp. 123S-1242, pL 1, 
figs. 3). — In testing the effects of four cutting treatments, namely, (1) clear, 
(2) none, (3) shelterwood, and (4) selection, upon reproduction in a typical 
Douglas flr forest located at the Fremont, Colo., Forest Experiment Station, it 
was found that the shelterwood system of cutting was decidedly the most 
favorable to reproduction, both in the number and in the size of the surviving 
seedlings. Reproduction counts in 1923, 10 years after cutting operations, 
showed 1,005, 1,237, 6,891, and 4,638 established seedlings per acre for the 
respective areas. As comi)ared with earlier records, there was shown a steady 
gain for the clear-cut area and a steady loss for the virgin stand. Douglas 
fir was represented on the respective areas by 62, 57, 80.3, and 85 per cent 
of the total reproduction. The lack of soil moisture in the clear-cut and the 
uncut areas is believed to be the most limiting factor to Douglas fir repro- 
duction. On the uncut area, in periods of drought the parent trees may easily 
become the seedlings* worst enemy. 

On each of the three lumbered areas two methods of slash disposal, 
(1) scattering and (2) piling and burning, were compared in their relation 
to reproduction, leading to the conclusion that either method plays only a 
minor rOle, especially in the case of Douglas flr, tlie most important species. 
Humus, an obstacle to root penetration of seedlings, was found to be deepest 
in the open area, especially under the scattered slash. 

The superiority of the shelterwood system of cutting was also shown in the 
comparative height of Douglas flr seedlings on the various areas. On the 
uncut area, the average height was 1.49 in., while on the shelterwood, clear- 
cut, and selection areas the average heights were, respectively, 3.53, 2.66, and 
2.15 in. in the slash-scattered section and 3.12, 2.7, and 2.7 in. in the sla.sh- 
burned sections. The figures are based on groups of from 40 to 341 seedlings 
of average ages varying from 5.4 to 6.05 years. 

Fall sowing and delayed germination of western white pine seed^ W. G. 
Wahi^enberg {Jour. Agr. Research [17. 28 {1924)* No. 11, pp. 1127-llSl, 

figs. 4). — studies carried on at the Priest River Forest Experiment Station, 
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Idabo, and the Sarenac nursery, Montana, have shown that fall sowing of 
western white pine seeds is much more satisfactory than spring sowing, the 
former resulting in prompt and satisfactory germination the succeeding spring, 
whereas spring sowing was generally unsatisfactory because of incomplete and 
delayed germination. Spring sowing usually resulted in uneven sized stands, 
which either required severe culling at the end of the second year or had 
to be left an extra year in order for the smaller plants to attain satisfactory 
size. Time of planting studies. In which sowings were made at frequent 
intervals from late August to November at the Savenae nursery, showed that 
the first two weeks in September is the most satisfactory period for planting 
western white pine seed at this location. Because of their early spring germi> 
nation, thus affording opportunity for considerable development before the 
advent of hot summer weather, fall-sown beds did not require .straw mulching 
or lath shading, operations both expensive and laborious. 

Growth on cut-over and virgin western yellow pine lands in central 
Idaho, C. P. Kobstian {Jour, Agr, Research [U. S.], 28 (1924), No, Ji, pp, 11S9- 
1148, pis. 3 ), — A study of mortality and increment on 16 sample plats repre- 
.sentlng both cat-over and virgin stands of western yellow pine, located in 
the Payette National Forest, Idaho, showed the cut-over areas to be in much 
the thriftier and more vigorous condition. Records taken over a S-year period 
indicated that the cubic volume upon the cut-over areas had increased at the 
rate of 5.3 per cent per annum as compared with 0.6 per cent for the virgin 
stands, a difference believed to be due largely to the greater amount of bark- 
beetle injury, wind throw, mistletoe on Douglas firs, and suppression on the 
older stands, which consisted largely of ripe or very mature trees. The losses 
from death and decay thus practically nullified the annual increment. Obser- 
vations on reproduction on several plats indicated the importance of sparing 
advance reproduction during logging, estimates indicating that otherwise as 
many as 20 years are often required to secure adequate restocking of poorer 
quality sites. The leaving of a few healthy seed trees still capable of making 
profitable growth further insures reproduction. Preferably such seed trees, 
except on wind-swept ridges, should be located singly, so that full advantage 
may be taken of light and satisfactory seed distribution assured. 

The r61e of fire in the California pine forests, S. B. Show and E. I. Kotok 
{U, 8, Dept, Agr. Bui, 1294 {i^4)t PP- SO, pis. 15 ). — An extended study of 
burned-over areas in the California pine forest region showed that, although 
fires in the virgin forest are rarely devastating, there is always a large amount 
of relatively inconspicuous and insidious injury, notably the killing of reproduc- 
tion and the scarring of tree trunks, leading to their ultimate destruction. 
Furthermore, each succeeding fire apparently becomes more and more serious, 
until finally the scarred virgin forest becomes pure brush or chaparral, through 
the successive stages of a broken, patchy timber stand and brush fields contain- 
ing isolated or small groups of trees. 

An examination of fire-scarred trunks showed that fires have occurred in the 
California forests at approximate Intervals of eight years for centuries, and 
undoubtedly have been a potent factor in determining the character of the 
forest. Inasmuch as highly infiammable pitch exudes from slight as well as 
severe wounds, light fires are considered potentially as serious to the welfare 
of the forest as are severe fires. 

In respect to susceptibility to heat killing, western yellow and sugar pines 
were strikingly less susceptible than white fir or incense cedar, due to the in- 
flammability of the white fir foliage and the low stature of the cedar. Quality 
of site was also a factor in heat injury, in that on the better sites the trees 
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were taller. Increment borings In crown-injured trees showed a growth re- 
duction In direct relation to the extent of the injury. In correlating crown in- 
jury with height of flre-injured western yellow pine, it was evident that the 
degree of injury varied inversely with the total height of the trees. Concern- 
ing the relative susceptibility of species to crown Injury, the western yellow 
and the sugar pines were found more resistant than Douglas fir or incense 
(*edar. Insect and fungus Injuries were found much more severe following 
burnings. Even the lightest of fires were found to have a disastrous effect on 
reproduction, especially on seedlings 2 in. or less in diameter. Observations 
on trees less than 4 in. in diameter showed the western yellow pine to be the 
most resistant to fire of four species, followed by sugar pine, white fir, and 
incense cedar. In general conclusion, the authors point out that every phase 
of the study Indicates the incorrectness of the old conception that fire is bene- 
ficial to the California pine forests. 

DISEASES OF PLANTS 

[Plant dlisease investigations at the New York State Station] (New York 
State Sta. RpU 1924t pp. 29-S4 )- — Summary reports are given of various 
investigations of plant diseases in progress at the station, including those on 
isolation and roguing and mosaic of potatoes noted on page 548. 

Seeding beans as late as June 15 is said to have resulted in plants less sus- 
ceptible to bacterial wilt than earlier plantings. The removal of flowers and 
pods seemed to delay attacks of bacterial wilt, and it is believed that suscepti- 
bility is associated with translocation of nutrients within the plant. 

The application of fungicides to soil is said to have controlled China aster 
diseases so far as they are due to fungi which occur near the surface of the 
soil. It did not, however, control those which attack the roots deep in the soil. 

nummary accounts are given of investigations in cabbage seed bed diseases 
and Delphinium root rots (E. S. R., 52, p. 60), and cauliflower diseases on Long 
Island (B. S. U., 51, p. 162). More recent inve.stigatioris of cauliflower 
diseases are said to indicate that black rot is generally present in the seed and 
is usually introduced in the field by means of the seed. Investigations are said 
to be in progress on methods of seed treatment adapted to Long Island con- 
ditions. 

An account is given of the dying of fruit trees in the Hudson Valley, obser- 
vations haying been made on about 200 separate lots of trees. The disease is 
not confined to the Hudson Valley, and the preliminary results indicate that 
it is due to many causes not definitely mentioned. 

In the study of apple diseases in the Hudson Valley, an attempt was made 
to control the Phoma or Brooks* fruit spot of apples by spraying and dusting. 
Owing to the absence of disease in the orchards under experiment, no definite 
results were obtained. 

Spraying experiments for scab were carried on in two orchards, and in con- 
nection with these experiments the discharge of the ascospores of the fungus 
was studied and the periods of infection in the spring determined. 

Notes are given on raspberry disease investigatiens, particular attention 
being paid to mosaic and wilt. Experimental plantings made in the spring of 
1923 of mosaic-free stock are said to show considerable mosaic, and to make 
it doubtful whether the roguing method of control can be made successful. 
The success of roguing is tliought to be connected with the control of the aphid 
which is responsible for its spread. Preliminary studies on the running out of 
black raspberries are said to indicate that probably the wilt due to VerUoillium 
alho-atrum is an important factor. 
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Plant diseases {South Carolina Sta, Rpt, 1924^ pp. 48S1 )» — ^As an outcome 
of a plant disease survey, it is reported that there were observed in South 
Carolina an Ascochyta canker of cotton, which was first reported in Arkansas 
(E. S. R., 47, p. 447), and another destructive cotton disease, the cause of 
which has not been definitely determined. 

The nematode disease of wheat was found in the northwestern part of South 
Carolina in May, 1924. 

Previous work of the station on cotton anthracnose has shown that infected 
seed become free from the fungus if kept in storage long enough (E. S. R., 86, 
p. 646). Subsequent studies were carried on in an effort to find means of 
hastening the death of the fungus, but the results thus far do not seem to be 
very promising in this respect. 

A bacterial pod spot of peas is reported, in which the organism has been 
isolated and the disease reproduced. The organism is being studied prelimi- 
nary to a detailed publication. 

A disease of wild onions, which is said to be exterminating that plant in one 
of the counties in South Carolina, is reported. The fungus responsible for the 
disease is as yet undescribed. 

Plant pathology, C. D. Sherdakoff {Tennessee Sta- Rpt- 1923, p. 27 ). — In 
a study of wheat deterioration attempts have been made to determine the 
varietal susceptibility and resistance to root rots, scab, and black chaff. Field 
tests are said to have shown a marked difference in the degree of susceptibility 
of different varieties to scab and possibly to black chaff. 

A study of the fusaria causing wilt of economic plants in Tennessee has been 
continued, and information has been obtained on the morphology and physi' 
ology of the species of Fusarium occurring on tomatoes, potatoes, soy beans, and 
other plants. Studies of F, tnonUiforme, a common corn parasite, are said to 
indicate that this fungus, although occurring on corn seed, has little effect 
on the yield of corn, under conditions of the author’s experiment. 

[Plant diseases, Mysore, 1022—23], K. V. Anantaraman {Mysore Dept. 
Agr, Rpt., 1922-23, pp. 1, 2 ). — In this report it is stated that areca nut koleroga, 
which is spreading, caused heavy losses during the year, being favored by rains, 
which did not, however, prevent an increase of the area sprayed to 1,200 acres 
as against 750 acres in 1921-22. Further studies on sandal spike proved beyond 
doubt that root connections constitute one means of spreading the disease. The 
hibernating stage of coffee black rot was found, and ragi smut and betel and 
grapevine mildew received attention. 

[Report of mycological section, Mysore], H. V. Krishnayya {Mysore 
Dept. Agr. Rpt., 1922-23, pt. 1, p. 4 ). — ^The facts above noted regarding koleroga, 
coffee black rot, ragi smut, and sandal spike are referred to, emphasissing the 
need and value of adding to the spray for koleroga a casein adhesive. The 
addition of this spreader to Bordeaux mixture has been found effective also 
against grapevine mildew. 

Report of Work done in the mycological section during 1922-23 
[Mysore], M. J. Narasimhan {Mysore Dept. Agr. RpU, 1922-23, pt. 2, pp* 
13-15 ). — ^Losses due to koleroga of areca nut were heavy where spraying had 
not yet been resorted to or where the work was hindered by continuous rain. 
Extension of work testing casein as an adhesive showed that 0.5 lb. to 25 gal. 
of spray mixture was efficient even in spite of the heavy rainfall of the Ghat 
areas. 

A disease similar to koleroga was observed to cause the fall of all the leaves. 
A similar disease was observable on plants common around the garden, as 
Bryophyllum caVyeinum, ColoeoMa antiquorum, and wild fig* 
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Areca mit root disease (TMelaviopsis sp.) was brought into pure culture and 
inoculated into healthy trees, and the results of these experiments are awaited. 

Coffee black rot was studied, and the hibernating stage was found. A num- 
ber of wild plants are attacked by a disease apparently similar. Coffee die- 
back was severe. Lime applications had no good effect. 

Smut on seeds of Elemme coracana was apparently eliminated in one experi- 
ment by the use of copper sulfate, copper sulfate and lime, or formalin. Betel 
vine mildew has done no severe damage since the spraying of August, 1922. 

Bordeaux mixture in December at 5--5~50 strength with casein was effective 
against grapevine mildew, as also against leaf rust {Uredo vialae) and fruit 
rust. Banana fruits and stems inoculated with ThielaiHopsis sp. showed local 
discoloration and lack of development. 

Boot connections have been shown by exposure and photography to cause 
spike in sandal. Spiked sandal is often associated with spiked Zizyphus. 

A new method of obtaining mosaic ** vims,’* J. Johnson and M . Mulvania 
(Science, 60 (1024), No. 1540, p. 19 ). — ^The authors found by submitting the 
root system, or the end of a cut stem, to a pressure of about 100 lbs. the con- 
tents of the vascular bundles could be forced out of the plants and collected 
with capillary pipettes or medicine droppers. When a succulent mosaic plant 
with hydathodes was so treated it yielded considerable quantities of liquid 
water containing the infectious principle, though apparently the virus was 
not as concentrated as when secured from crushed tissue. A comparative 
microscopic study of the liquid exuded from healthy and diseased plants did 
not lead to any conclusive results as to the presence of an organism. 

Virus obtained in this way is considered to approximate closely the virus 
obtained by sucking Insects, and the method is considered useful for cross- 
inoculation studies. 

Aecial stages of the leaf rasts of rye, Puccinia dispersa Erikss. and 
Henn., and of barley, P. anomala Rostr., In the United States, E. B. Mains 
and H. S. Jackson (Jour, Apr. Research [U. fif,], 28 (1924), No. 11, pp. 1119- 
1126, pi. 1 ). — The authors report that the leaf rust of rye is able to produce 
aecia on species of Ancliusa in the United States. A. officinalis and A. capensis 
were found to be quite susceptible. Nonnea rosea was infected occasionally, 
with production of pycnia only. The other boraginaceous species tested re- 
mained uninfected. A. capensis was found naturally infected by the leaf rust 
of rye, and it is thought that it may become of some importance in the spread 
of the disease. The teliospores of the leaf rust of rye are said to be capable 
of overwintering in the United States, and may germinate the following spring. 

The leaf rust of barley, P. anomala, was found to develop aecia on Omithog- 
alum umhellatum. 

Relative resistance of wheat to bunt in the Pacillc Coast States, W. H. 
Tisdale, J. H. Martin, et al, (U. S. Dept. Agr. Bui. 1299 (1925), pp. SO ). — ^The 
results are given of studies at Davis, Calif., Moro, Greg., and Pullman, Wash., 
of nearly all of the commercial varieties of wheat grown in the 'United States, 
as well as numerous foreign wheats and selections from other domestic varie- 
ties. Seed of the different varieties and strains was smutted by the spores of 
Tilletia triad and planted in nurseries at the above stations during two sea- 
sons. 

Nearly all the varieties of American wheats, all but one of the Australian 
wheats, and all of the Indian and South African wheats tested were found more 
or less susceptible to bunt Of the four commercial classes of common wheat, 
the hard red winter wheats were found the most resistant, and the white 
wheats were as a class the most susceptible. The hard red spring and soft 
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red winter varieties were somewhat intermediate in susceptibility, but one of 
the soft red winter varieties proved highly resistant. The club wheats as a 
rule proved the most suscteptible to bunt. Durum, Polish, and poulard wheats, 
as well as emmer and spelt, were in general somewhat more resistant than the 
common vrheats, except hard red winter. 

The varieties and strains proving to be immune or highly resistant are enum- 
erated, and their probable value for further hybridization work and for com- 
mercial planting is indicated. 

The present status of the hot water treatment in Indiana, O. T. Greooky 
(/nd. Acad. 8ci. Proc., SS (1922), pp. 315-^18 ). — It has been shown that pre- 
soaking is one of the essential steps in the treatment of loose smut ip wheat. 
Presoaking for 4 hours is sufficient, and 12 hours* soaking may cause germina- 
tion. Not more than 1 bu. of dry wheat should be soaked in a 2-bu. burlap 
sack on account of swelling. Where large amounts of wheat are treated a 
device has been used, consisting of a heavy wire drum holding 6 bu. of soaked 
wheat, which revolves in a large tank of water heated by steam. A device 
enabling the operator to keep the wheat in the hot water without burning his 
hands consists of loops of heavy twine fastened by a slip noose to the mouth 
and one corner of the sack. 

The time of treating and the temperature of the water have not undergon(» 
any change. Temperatures as high as 135” F. will not injure wheat, and it is 
known also that immersion at 130” for 15 minutes will not do any particular 
harm to the seed. It has been found that it is necessary only to surface dry 
the grain so that it will run through the drill without clogging. 

Usually the stand of the treated wheat is rather thin, but the plants stool 
much more than the untreated wheat, so that the final number oT heads pro- 
duced is about the same in both cases. Generally the heads in the treated 
wheat are much more uniform in size and are usually somewhat larger than 
in the untreated. The treated wheat will usually rii)en nl)out a week later 
than the untreated wheat, but this is not objectionable. The hot water treat- 
ment as a means of ridding the wheat of cockle can not always be depended 
npan. 

It has been demonstrated in Knox and Shelby Counties that a widespread 
use of treated seed will greatly reduce the dangers of the spread of smut. The 
best way to handle this problem is to establish smut-free areas or (rommuni- 

tiles. 

Chemical eradication of the common barberry, N. F. Thompson (U. 8. 
Dept. Agr„ Dept. Circ. 332 (1924) PP* 4 )- — Suggestions are given for the destruc- 
tion of the common barberry by the use of salt or kerosene. The advantages 
and disadvantages of each chemical are pointed out. 

Differences in the susceptibility of clover to powdery inilde%v, E, B. 
Mains (Ind. Acad. 8ci. Proc., 38 (1922), pp. 301-313, fiff* I).— The mildew of 
red clover (Tri folium pratenne) is apparently si)ecialized on that host, crim- 
son (T. incanififum), alsike (T. hy'bridum), and white (T. repens) not being 
infected. Considerable differences are showm among red clover varieties as 
to mildew susceptibility, American varieties being much more susceptible 
than European. Resistant Individuals in various numbers are probably to 
be found in all varieties. Selection and breeding for resistance offer the best 
means for controlling the disease. 

Transmission of cowpea mosaic by the bean leaf*beetlet C. E. Smith 
(Science, 60 (1924), No. 1551, p. 268 ). — ^Preliminary experiments carried <m 
during 1921 indicated that the bean leaf beetle (Ceratoma trifuroata) trans- 
mitted the cowpea mosaic. Subsequent investigations have confirmed this 
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previous conclusion, and it was established that insects which were fed for 
one day on diseased plants and tlien transferred to healthy plants transmitted 
the disease in prjietically every case. 

The “ mosaic disease ” of the hop, E. S. Salmon {Jour. Jnat. Brewing, 29 
{1923), No. 11, pp. 882-889 ). — As part of the sixth report on the trial of new 
varieties of hops, an account is given of an outbreak of leaf mosaic at the 
research station, East Mailing, with discussion of the question as to whether 
the new variety M45 is a carrier of the mosaic disease. 

** The cause of ‘ mosaic * and * nettlehead ’ diseases is probably to be at- 
tributed either to a virus or to an ultramicroscopical organism carried in the 
sap of the hop plant and transmitted from diseased to healthy plants by 
aphids. . . . 

“ AVith our pres(uit knowU»dgo, therefore, it is clearly inadvisable to plant 
M45 in the immediate neighborhood of commercial varieties which are sus- 
ceptible to the * mosaic * disease. It is possible that it will prove safe to grow 
M45 with the Fuggles variety, since the latter, although subject to the ‘nettle- 
head * diseas<i, appears to be resistant to the ‘mosaic’ disease.” 

Potato leaf roll in Indiana, M. W. Gakdner and J. B. Kendrick {Indiana 
,Sta. Bui. 284 (lifH)f PP- 23, figs. 7 ). — This bulletin treats of the nature and 
behavior of potato leaf roll under Indiana conditions, and gives an account of 
investigations on the effect of disease on yield, its spread in the State in 
different seasons, and the relative susceptibility of various commercial varie- 
ties. 

The authors report that under Indiana conditions it is practically impossible 
to recognize loaf roll plants in the late crop with any degree of certainty, 
but the presence of the disease is readily revealed by growing the second 
generation in the greenhouse. By testing in the greenhouse one eye each 
from tubers sent in from various counties, it was found that the disease was 
widespread and prevalent in the State, particularly in low-yielding stocks. 
In field plats in a number of regions of the State, the yield from rows planted 
with loaf roll tubers was from 22 to 0(5 per cent less than that from healthy 
tubers. In 1923 the infection was more extensive than in the previous year, 
and In 1922 the disease was more prevalent than in 1921. 

Recent investigations showed that the disease decreased with increasing 
distance from the source of infection, although considerable infection occurred 
at a distance of 75 ft. Recently infected hills were found to produce tubers, 
some of which yielded leaf roll and some healthy plants in the greenhou.se 
tests. The varieties Early Ohio and Irish Cobbler proved susceptible in field 
plats, but not as susceptible as the Rural New Yorker. The variety Bull 
^loose was also found to be very susceptible. While the use of leaf roll seed 
tubers was found to reduce the yield, it was found that as a rule this was 
not true of current season infection. 

From the authors’ investigations it is concluded that leaf roll can not be 
detected with certainty in the field and that current season infection does not 
decrease the yield, rendering it practically impossible to eliminate the disease 
from seed fields. As a means of practical control, the authors recommend the 
use of seed stocks grow’n in regions where the disease does not spread or where 
it may be eliminated by field inspection. 

Pythium rootlet rot of sweet potatoes, L. L. Harter {Jour. Agi\ Research 
lU. fif.], 29 {1924), No, 1, pp, 53-35, pU 1 ). — ^A description is given of a Pythium 
rootlet rot of sweet potatoes which is said to occur quite commonly in hotbeiis 
in various parts of the country. The disease is apimrently due to species of 
Pythium of the debarpanum type. It apparently begins at the end of the small 
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rootlets and works progressively toward the maUi roots. All 21 varieties 
tested were found susceptible to the disease, but not to the same degree. 

Control of leafroll and mosaic in potatoes by isolating and roguing the 
seed plat, F. O. Stewabt (Neto York State Sta. Bui S22 (1924) t pp. — 
The results are given of an experiment carried on at the station during five sea- 
sons in which an attempt was made to rogue the plats for leaf roll and 
mosaic. It was found difficult to rogue properly, and as a result there was 
in the fl*fth season 15.5 per cent of leaf roll in stock which was practically 
free from leaf roll at the beginning of the experiment. 

An experiment on the control of mosaic by roguing was conducted at Malone, 
in the northern part of the State, during three seasons. It was begun with 
greenhouse-tested seed thought to be mosaic-free, yet the crop of 1923, when 
tested in the greenhouse, was 4.4 per cent mosaic. 

As a result of these experiments, the author concludes that isolation and 
roguing of the seed plat can not be depended upon to control satisfactorily 
either mosaic or leaf roll, or even to prevent potatoes from running out with 
the latter disease under certain conditions. Nevertheless, the practice is 
recommended as a helpful one. 

Experiments are said to show that the tuber-index method of testing tubers 
for mosaic in the greenhouse is an excellent one for obtaining mosaic-free seed 
with which to start a seed plat. 

Growing disease-free seed potatoes (Neto York State Sta, Bui, S22, pop, ed. 
(1925), pp. 4)- — ^ popular edition of the above. 

The sugar cane disease situation in 1928 and 1924 , O. W. Edqebxon, 
W. G. Taggart, and E. C. Tims (Louisiana Stas, Bui 191 (1924), pp, 3-44, 
figs, 8), — ^According to the authors, the seasons of 1923 and 1924 were unfavor- 
able to sugar cane growing in Louisiana, that of 1923 being exceptionally wet 
and 1924 extremely dry. Cane borer infestation was very heavy in 1923, and 
this was accompanied by severe infection of red rot. The three diseases 
which had a detrimental effect on the crop are said to be red rot (Colleto- 
trichum falcatum), mosaic, and root rots, due to species of Marasmius and 
Rhizoctonia. The red rot is said to have decreased the sugar content of the 
juice in 1923, and materially hurt the germination of the buds. Mosaic has 
been found to decrease the vigor of the cane, and is considered responsible 
for considerable losses. The oldest infected districts, however, were not the 
ones showing the poorest crop conditions. Root rots aided by weather condi- 
tions were very important, the diseases appearing in practically every section 
in the State. Some varieties of cane have been found to be less subject to 
infection, and these are being propagated for general planting. The selection 
of healthy seed cane is advocated in order to free canes gradually from ex- 
cessive root rot infection and to reduce loss from mosaic. 

Phytophthora rot of tomato, eggplant, and pepper, J. B. Kendrick (Ind, 
Acad, Soi, Proc,, 38 (1922), pp, 299-306, figs, 2), — ^A Phytophthora rot of tomato, 
eggplant, and pepper fruits occurred in a field at Lafayette, Ind., in 1921, 
being repeatedly isolated also from diseased fruits. Successful inoculations 
were secured on eggplant and pepper with the fungus isolated from tomato, 
and subsequent reisolations from inoculated fruits were made. The symptoms 
on tomato resemble very closely tomato buckeye rot as described by Sherbakoff 
(E. S. R., 38, p. 251), and the fungus agrees morphologically with P. terrestria. 
Under field conditions, natural infection of immature, uninjured, green tomato 
fruits occurred. 

The control of tomato leaf-spot, F. J. Pbitchabd and W. S. Ports (U. 8 . 
Dept, Agr, Bui 1288 (1924), pp. 19, pis. 2, figs. 9).— The results are given of 
experiments carried on for the control of tomato leaf q;>ot due to Septoria 
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lyooperawL According to the authors, the use of Bordeaux mixture or other 
copper sprays has given effective control, but the profits from spraying are 
variable and not always sufficient to justify the expense. It is believed that a 
more effective and economical method of control lies in the use of moditied 
field practices. It is claimed that leaf spot epidemics can be largely avoided 
by setting out large, stocky, well-hardened plants early in the spring. The 
fungus is said to overwinter in old tomato vines, and plowing them under in 
autumn will largely prevent the reappearance of the disease. The fungus, 
however, grows and produces spores on various weeds, grasses, and the remains 
of various crops, especially cornstalks, and these should be destroyed or 
covered with soil by plowing. 

“ Sleepy disease ” of the tomato, W. P. Bewley {Jour, Min, Agr, [Ot, 
Brit.], SO {192S), No, 5, pp. 4^0-457, pi. 1). — ^The term “sleepy disease” as 
commonly used In Great Britain covers a number of separate diseases, the most 
important of which is Verticil Hum wilt. The other diseases under this general 
title include Fusarlum wilt and a root rot caused by Vermioularia variana. 
These are discussed as related to temperature, soil, and control. 

Fire blight, J. A. McCuntock {Tennessee Sta. Rpt, 1923y p. 25). — In connec- 
tion with investigations of fire blight, inoculations with pure cultures of the 
organism were made in varieties of pears, quinces, and apples of known or 
reported resistance to fire blight. Prom the data collected, it appears that 
seedlings of known resistant stocks, open fertilized in an orchard containing 
some susceptible varieties, showed a high degree of resistance, indicating that 
this factor is dominant. 

Grape ^seases, with special reference to black-rot and anthracnose, 
A. S. Rhoads {Fla. State Plant Bd. Quart. Bul.y 8 {1924), No. 4, pp. 102-112 ). — 
Brief accounts are given of black rot and anthracnose, which are known to 
occur on the Carman and other grapes in Florida, as regards history, symp- 
toms, causal organisms {Ovignardia bidwellii and Sphaceloma ampeUnum, 
respectively), and control measurea 

Ripe-rots of grapes and the copper acetates as non-staining sprays for 
late applications to control them, A. S. Rhoads {Fla. State Plant Bd. Quart. 
Bul.y 8 {1924) t 4t PP- 97-102). — Owing to the prevalence ot humid or rainy 
weather during the ripening period in Florida, grapes are subject to consider- 
able damage from at least three widespread diseases, bitter rot {Melanconium 
fuligincum), white rot {Coniothyrium diplodiella) , and anthracnose due to 
Olomerella dngulata. Bitter rot and white rot are the more important, since 
they often attack early the stem of the cluster, its branches, or the stalks of 
the berries. Bordeaux mixture spots the fruit. Burgimdy mixture or cupram- 
monium sprays tend to cause burning. Insufficient trial has been made of a 
neutral mixture of copper and caustic soda. 

“ The copper acetates, on the other hand, form even less conspicuous deposits 
than the cuprammonlum sprays and, for the equivalent amount of copper, are 
many times less injurious te the plant sprayed. They compare favorably with 
Bordeaux mixture as regards effectiveness. They present in addition the im- 
portant practical advantages of not burning the foliage, freedom from nozzle 
trouble, and are very convenient as regards the making up of spray mixtures.” 

The merits are discussed of basic copper acetate (verdigris) and of neutral 
or normal copper acetate. The latter always requires the addition of gelatin 
to increase adhesiveness, and the former is improved by it. 

** Despite the greatly increased cost of the copper acetates as compared to 
copper sulfate the basic copper acetate or verdigris is by no means prohibitive 
in price when its value for a final application on the ripening grapes is 
considered,” 
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Department of citrus canker eradication. — Report on eradication work 
in cooperation with the Bureau of Plant Industry, U. S. D; A., for quarter 
ending June BO, 1924, [P. Stirling] {Fla, State Plant Bd, Quart, Bui,, 8 
(19^4) f ^o, 4, pp, J15, 116), — ^Accounts and tabulations previously noted 
(B. S. R., 51, pp. 155, 156), as now brought up to the middle of 1924, show 
that citrus canker has been found in 22 Florida counties; grove trees infected 
sinc‘e May, 1914, numbering 15,151 ; nursery trees infected, 342,260 ; properties, 
510; and properties still classed as infected June 30, 1924, 9. No citrus canker 
outbreak has been noted sin(*e the one isolated case appearing in October, 1923. 

Chestnut trees surviving blight, A. P. Kelley (Science, 60 (1924) t No, 
1552, pp, 292, 293), — Tbe results are given of studies of areas "containing 
chestnut trees in which the second growth and seedlings have produced a 
greater amount of growth than that killed during the same year. Not only 
were saplings found that were recovering but older trees as well. Similar 
observations have been made elsewhere, and it is believed that the Improved 
condition may not be due wholly to greater resistive powers but to a lessened 
supply of spores of Endothia parasitica, Rome trees have also shown their 
ability to heal serious cankers. 

Preliminary note concerning physiological specialization in Pomes 
pinicola, H. Schmitz (Science, 60 (1924), No, 1550, pp, 248, 249), — report is 
given of results obtained from a physiological study of four cultures of F, 
piMcola obtained from four different hosts, namely, Douglas hr (Pacudotsuga 
taxifoUa), white flr (Ahiea grandia), western hemlock {Tauga heterophylla) , 
and western white pine (Pinua montieola). The results obtained are said to 
show that these four strains differ very markedly in their characteristics of 
growth, rate of growth, extracellular enzyme activity, Intracellular enzyme 
activity, effects produced in mixed cultures, growth on liquid media, and ni- 
trogen relations. 

Survey of blister rust infection on pines at Kittery Point, Maine, and 
the effect of Kibes eradication in controlling the disease, G. B. Posey and 
E. R. Ford (Jour, Agr, Research iU, fif.]. 28 (1924), No. 12, pp. 1253-^1258, 
figs, 5). — ^According to the authors, there was in 1916 an outbreak of white 
pine blister rust in York County, Me., which was traced to a planting in 1897 
of cultivated black currants from England. An Investigation showed that 
cultivated black currants were mainly responsible for the spread of the in- 
fection to pines, the amount of infection being in proportion to the nearness 
of stands of white pine. The highest degree of infection was in the path of 
late summer and autumn storms. The rate of infection increased from 1900 to 
1916, and it was most severe on the larger sized pine trees where the stand 
was understocked and among the dominant trees. The destruction of all Rlbes 
in an area of six square miles prevented the occurrence of new pine Infections 
and permitted the restocking of the area with disease-free pine seedlings. 

South American leaf disease of Para rubber, R. D. Rands (U. S. Dept* 
Agr. Bui. 1286 (1924), pp. 19, pis. 6, fig. 1). — ^Ah account is given of a leaf 
disease of Para rubber caused by Doihidella ulei, the information being based 
on recent observations and the published work of others, among them reports 
by Stahel and Bancroft (E. S. R., 38, p. 163). 

Spike disease of sandal, B. N. Iyengar (Mysore Dept. Agr. Rpt., 1922--2S, 
pt. 2, pp. 10-12). — During the year, clear experimental evidence was obtained 
for the first time regarding root transmission of sandal spike disease. Of 
healthy seedlings five years old, having good root development and haustorlal 
connections, one in each group was grafted with spike in July, 1921 Two 
months later the disease appeared in the grafted trees. One of the other trees 



1925] 


ECONOMIC ZOOLOGY ^ENTOMOLOGY 


551 


showed the disease in July, 1922, this whole tree a month later bursting out 
all over with spike, which by that time had appeared in two other trees. A 
detailed account by Coleman is noted below. 

An elaborate series of experiments bearing upon formation rate showed that 
carbon dioxide absorption rate in spiked leaves Is always less per unit area 
than in normal leaves. Of diseased trees, only one, treated the year before 
with ijotassium chloride, was still alive. Other supposed differences between 
sound and spiked trees are being tested out. Oils from both sound and spiked 
trees satisfy the requirements of the British Pharmacopoeia. 

The transmission of sandal spike, L. C. Cousman {Indian Forester, 
{192S), No. i, pp. &-9, pis. 3 ). — Since the publication of the author’s 1917 
bulletin (H. S. R., 38, p. 855), the staff of the Agricultural Department of 
India has been engaged in an investigation of spike in sandal. Of the infor- 
mation collected, the present account details chiefly some results regarding the 
natural spread of the disease. 

Of numerous grafting experiments not one shows a case where a diseased 
scion established connection and grew without transmitting spike to the stock 
and finally killing the tree. Where no connection was formed, no spike ap- 
peared on the stock, however severely it was cut back. 

It is considered as safe to conclude from the evidence obtained that the 
disease in nature Is transmitted only through the roots or the portion above 
ground, that the haustoria do transmit the disease, and that there is no 
external cause for sandal spike disease. 

It appears to the author unlikely, however, that the natural transmission of 
sandal spike takes place only through the haustoria. Much information on 
this point has appeared in regard to similar diseases in other parts of the 
world, insects often playing a part in such diseases, though not yet proved to 
carry spike disease. 

On some plant parasitic nemas and related forms, G. Stetneb {Jour. Apr. 
Research {V. J8.], 28 {1924), No. 11, pp, 1059-1086, pis. 4 ). — Notes are given of 
Oephalohus subelonpatus on green leaves of Phlox drummondii ; the occurrence 
of Heterodera radicioola on roots of the African sausage tree, Kigelia pinna ta ; 
on the chrysanthemum nema, Aphelenchus ritzema-bosi, and it's occurrence in 
the United States; on the food habits of Dorylaimus regius; and the infestation 
of Zinnia roots by Paratylenohus nanus. 

ECONOMIC ZOOLOGY— ENTOMOLOGY 

Principles of animal biology, A. F. Shull {Netv York and London: 
McOraiA^mu Book Vo., Inc., 1924, 2. ed,, [rev.], pp. xriII-i-422, pis. 2, figs. 
269 ). — ^Tliis Is a second edition of the work by Shull, with the collaboration oi 
G. R, Lame and A. G. Ruthven, The several chapters deal with the subject 
as follows: Introduction (pp. 1-24), morphology of the cell (pp. 25-38). physi- 
ology of cells (pp. 39-61), cell division (pp. 62-76), the origin of the Metazoa 
(pp. 77-96), morphology of higher types (pp. 97-132), physiology of organs 
(pp. 133-153), reproduction (pp. 154-176), the breeding habits of animals (pp. 
176-101), embryonic development (pp. 192-222), genetics (pp. 223-245), clasalfi- 
cation of animals (pp. 246-264), the animal and its environment (pp. 265-280), 
geographic distribution (pp. 281-301), fossil animals (pp. 302-332), and evolu- 
tion (pp. 333-357). A glossary of 43 pages Is included. 

The European hare (Lepus europaeus pallas) in North America, J. 
SiLVEB {Jour. Agr. Research [U. 8.], 28 {1924), No. 11, pp. 1133-1187, fig. i).— 
The European hare was introduced and liberated first In 1888 at Jobstown. 
N. J., but more successfully at MlUbrook, Dutchess Co., N. Y., In 1893 and 
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later. It now occurs from southern Vermont to central New Jersey, and east- 
ward 20 or 30 miles into Connecticut and Massathusetts, and to a limited extent 
westward across the Hudson and Delaware Rivers into extreme eastern Penn- 
sylvania. Complaints of serious injury to young fruit trees in the Hudson 
River Valley of New York led to field investigations by the TJ. S. D. A. Bureau 
of Biological Survey in 1916 and 1918. Questionnaires were issued in 1922, 
and the facts gathered have shown that the European hare is steadily increas* 
ing in numbers and gradually widening Its range. Its only serious injury is 
to young orchard trees, which takes place during severe winter weather, when 
its natural food is not readily obtainable. A decided preference is shown for 
apple trees, although slight injury may be done to shade trees, ornamentals, 
shrubbery, small fruit bushes, etc. In addition to shooting, control measures 
include the use of woven-wire fences, individual tree protectors, repellent 
washes, and winter feeding. Poultry netting 80 in. high, of l-in. mesh, en- 
circling the tree Is one of the best of the mechanical protectors. 

Revised encyclopedia of canaries (JLottfoniUe, Ky.: Audubon Pub, (7o., 1924, 
pp, 89, figs. 26). — ^Twelve varieties are described and illustrated in this work 
on the breeding of canarids for pleasure and profit. 

The kea or mountain-parrot, J. G. Myebs (New Zeal. Jour, Agr„ 29 (191124) f 
No. 1, pp. 25-^S, fig. 1). — ^An account of the sheep-killing parrot, Nestor nota- 
bUis Gould. 

Notes on the habits and Ufe-history of the Indian glow-worm : An enemy 
of the African or Kalntara snail, J. O. Hutson and G. D. Austin (Ceylon 
Dept. Agr, Bui. 69 (1924)$ PP* id, pi. 1). — This is a report of studies of Lampro- 
phorus tenebrosus Wlk., which first came under the special^observation of the 
senior author in 1920. 

Agricultural entomology and parasitology, G. Gu£naux (Entomologie ei 
Parasitologie Agricoles. Paris: J.-B. Bailli^e d Son, 1922, 4- iw. and 
enl., pp. VIII +592, figs. 497). — The several parts of this handbook deal with 
the subject as follows: I, Protozoa, particularly Sporozoa (pp. 5-10) and 
Flagellata (pp. 19-12) ; II, Vermes, including Platybelminthes (pp. 13-38), 
Nemathelminthes (pp. 39-72), and Annelida (pp. 72-77) ; HI, Mollusca (pp. 
78-84) ; IV, Arthropods, indnding Insects (pp. 88-633), Myriapods (pp. 634- 
639), and Arachnids (pp. 639-674). 

[Report of the New York State Station] division of entomology (New 
York State Sta. Rpt. 1924, pp. 39-43). — ^This is a brief statement on the ento- 
mological work of the year. 

In an orchard at North Bose the fruit-tree leaf-roller is the most important 
Insect i)est met with. Its eggs commence to hatch normally during the prepink 
stage in the spraying schedule, but during some seasons larvae continue to 
emerge over a period of from four to six weeks. Oil sprays do not appear to 
be wholly dependable. A marked improvement in the condition of plats thor- 
oug^y sprayed with arsenicals, applications having been made at rather short 
intervals during the period when the eggs were hatching, was an important 
result of the experimental work. As a result, there was little or no injury by 
the caterpillars to the blossoms and fruit clusters, and the damage to the 
terminal growth was negligible. Extensive injuries by the codling moth in 
the Great Lakes region of the State led to investigations of the habits of the 
insect, which relate to initial and maximum oviposition of the first brood. 

The pear psylla is effectively held in check by timely and thoroui^ apsfilca- 
tions of spray mixtures, but the difficulty experienced by owners of large pear 
orchards in carrying out the spraying schedule led to inrestlgattons of its sns- 
ceptilfillty to dust mixtures and their utility when emploi^ to supplement 



1920] 


ECONOMIC ZOOLOGY ^ENTOMOLOGY 


558 


Bprayinz operations. Work with the grape leafhopper Indicates that proper 
spraying with nicotine sulfate i^ more certain and cheaper than treatment with 
nicotine dusts, but further work is necessary before definite conclusions can 
be drawn. 

In control work with the striped cucumber beetle, the spray consisting of 
lead arsenate 5 lbs., Kayso 5 lbs., and water 100 gal. has given better results 
than dust mixtures, such as lead arsenate 1 lb. and gypsum 20 lbs., due princi- 
pally te the fact that the injury of the ingredients to the plant was less. The 
use of nicotine dust against the striped cucumber beetle has not given satis- 
factory results, due chiefly to unfavorable weather conditions at the time of 
application. Unfavorable weather conditions are said to have led to injury of 
cauliflower, Brussels sprouts, and radish in the seed bed by corrosive sublimate 
treatment applied for the cabbage maggot. The effectiveness of tobacco dust 
of 200-me8h grade for control of thripa and aphids in the cauliflower seed bed 
is said to have been demonstrated. 

In field studies, it was determined that the winged migrants of the green 
peach aphid are largely the progeny of colonies on the potato. Soap was found 
to be very satisfactory as a fall spray against the pear psylla in the Hudson 
River Valley. 

Insect pests {South Carolina 8ta. Rpt, PP- 4S^4S). — Brief notes are 

given on several new materials, including nicotine preparations and combina- 
tions of nicotine sulfate with calcium arsenate, as tested in the laboratory 
with a view to discovering substances of high toxicity in a search for control 
measures for the cotton boll weevil and the cotton aphid. A brief reference Is 
made to the occurrence of the Mexican bean beetle in South Carolina and 
means for its control. 

A type of injury to cotton plants, apparently new, which appeared during 
the summer, was found to be very largely caused by the cotton flea (Psallus 
seriatus Rent). This injury was observed early in the season when certain 
growers were examining cotton for the first signs of boll weevil activity. The 
injury is characterised by the young terminal bud and terminal leaf withering, 
turning black, and dropping from the plant, as a result of which the squares 
fail to develop. Severe infestation resulted in the failure of the plant to fruit. 
The damage to cotton usually occurred in rather localized areas, although more 
or less injury sometimes occurred throughout large fields. The insect appears 
to be somewhat migratory in habit, feeding upon the more succulent plants of 
an infested field and migrating to other sections after the buds of the infested 
area had been killed or the plant growth retarded. The damage first appeared 
in the coastal section of the State and spread gradually northward and west- 
ward. The central and eastern portions of the State suffered the most severe 
damage, the injury being of little consequence west of Anderson. 

Entomology [stndies at the Tennessee Station], S. Makcovitch (Tennessee 
Sta, Rpt, 19BS, pp, £4t — In studies of the strawberry root aphid, the relative 
length of daily light exposure rather than temperature is the most important 
factor in influencing the appearance of the sexes. A dally exposure of straw- 
berry plants for 7.5 hours, beginning February 23, caused the sexes of straw- 
berry root aphid to appear on May 7 and eggs to be deposited May 22, whereas 
normally the sexes do not make their appearance until November. By giving 
the cabbage aphid on curled dock and CapitopharuM hAppophae% on smartweed 
a short day exposure, fall migrants were made to appear during the latter 
part of May and early Jime, whereas normally they do not make their appear- 
ance until October. In liJte history studies of the woolly aphid, the author has 
found that the ^ is Its principal host in Tennessee, as first reported hy Patdi 
from Maine (E. 8. B., 86, p. 755). 
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[Contributions on economic insects] (Ztschr, Angew, Ent, IQ {t92Jji)^ 
No. i, pp. 270, pis. 2, figs. 27). — ^The papers here i)resented (E. S. II., 5(), p. 255) 
relating to Insects of economic Importance Include tlie following : Repression of 
the More Important Forest Insects by Palearctic Birds, by A. F. von Vieting- 
lioft von Riesch (pp, 1-55) ; Mechanical Trap Control Experiments with 
MeUffcthes aeneus F., by H. Bliinck (pp. 5(M5C) ; Tea Pests in Dutch East 
Indies and Their Control : The Tachinid Chaetexorista javana B. & B. as an 
Efficient Parasite of tlie Limacoditl Caterpillar Setora (Miresa) nitens WIk., 
by R. Menzel (pp. 07-74) ; A Test of the Influence of Time of Sowing, Size 
of Gniln. Stand and Tillage on the Attack of Four Varieties of Oats by Oscinis 
frit, by R. Kleine (pp. 75-98) ; The Polyhedral Disease of the Nonne or Nun 
Moth and Its Cause, by J. KomArek and V. Breindl (pp. 99-162) ; The Spread- 
ing Power of Liquid Sprays and Its Measurability by a New Method (pp. 168- 
176), The Woolly Aphid and Its Host Plants (pp. 177-180), and Tinea cloacella 
Hw. and Tinea granella L. (pp. 181-188), all by F. Stellwaag; Spraying and 
Dusting with Arsenlcals for the Control of the Codling Moth, by W*. Speyer 
(pp. 189-210) ; and Notes on Plant Pathology in Holland, by L. Reh (pp. 
211-216). 

Among other short contributions are the following: On the Outbreak of 
Tipulids in Nun Moth Areas (pp. 217, 218) and Uedohia pubescens F., an 
Enemy of Loranthaceae (pp, 218-220), b<)th by M. Dingier; Ec‘oiiomic Efitomol* 
ogy In Russia, by K. Esclierich (pp. 220, 221) ; Nematotles and Jlylohins ahietis 
(Pp. 225, 226) ; A Contribution to the Control of the Woolly Aphid, by II. W. 
Prickhinger (pp. 228, 229) ; A New Effective Insecticide for the Clothes Moth 
( Hexachlorethane C^CU), by M. Dingier (p. 231). 

The insect fauna of Quelpart Island (8aishiu-to) , H. ^>K.^^nv^o ((^hosm 
(iort. Gen. Agr. Expt. Bui, 1 {1924), No. 2, pp. (2J-I-/V4- pU. 5). — 
This paper deals with a general survey of the Insect fauna of Salsliu (Quelpart) 
Island and of Chosen (Corea) and Japan, with those of adjacent and other 
parts of the world, and with their relations to agricultural crops and to Immau 
welfare. 

Report by the entomologist^ Mandalay, for the year ended 3<Hh June, 
1023, O. C, Ghosh {Mandalay Ent. Hpt. 1923, pp. 27). — This report (leiils wiih 
the occurrence of and work with the more imi)ortant In.sects of the year. 

Report of work done in the entomological section [Mysore], during the 
year ending SOth June, 1023, K. Kunhi Kannan {Mysore Dept. Agr. Rpt. 
1922--2S, pt. 2, pp. 16-20). — Oampaignlng work against Amsacta albistriga, 
which resulted in the collection of 270,290 moths, is first reported uiwii, fol- 
lowed by an account of the occurrence of and work with the mango hoppers 
ifdiocirus spp.), control w’ork with the rhinoceros beetle {Oryotes rhino- 
ceros), the Insecticidal proi)erty of metallic mercury, the coffee borer, sugar 
cane borer, etc. 

Annual report of the Government entomologist [of Uganda], H. Hah- 
oREAVBS {Vgartda Dept. Agr. Ann. Rpt., 192$, pp. 16-21). — This report deals 
with insects of economic importance in Uganda during 1923, particularly those 
attacking coffee and cotton. 

Important foreign insect pests collected on imported nursery stock in 
1023, B. R. Sassogb {Jour. Econ. Ent., 17 (1924), No. 4. PP- 44^* ^ii).— This 
is an atfetract of a paper on the more Important interceptions of Insects on 
nursery stodc in 1923. 

Status of hydrocyanic acid gas treatment of nursery stock, J. J. Davis 
{Jour. Boon. Ent., 17 (1924) f No. 4 , pp. 440 ^ 44 $). — Tlie author summarizes the 
coH^laints from both nurserymen and orchardmen relative to the injury to 
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nursery trees when fumigated with hydrocyanic acid gas and the factors in> 
volved. The need of farther experiments with the gas and additional mate- 
rials and probable plans for such investigations are suggested. 

Effect of fumigatloii upon lieatiiBg of grain caused by insects, K. A. Back 
and R. T. Cotton {Jour. Agr. Research iU. S.], 28 {1924), li, pp. 1109- 
1116, figs. 2 ). — In reviewing the literature on the subject, the authors point out 
that, while wheat with a moisture content of less than 14.5 per cent will re- 
main in condition if given proper storage and kept free of insects, it may heat 
when the moisture content is as low as 12 per cent if Insects are present. A 
study by the U. S. D. A. Bureau of Markets led to the conclusion that heating 
due to Insect infestation occurred when the moisture content was as low as 
11.3 to 12 per cent. The authors have known chick-i)eas in 240-lb. sacks to 
heat as a result of attack by Bruchut quadrimaculatuM, the temperature rising 
ns high as 103® F. when the normal temperature was 58®. Such heating has 
quite 'generally t>een thought to be due to fermentation started by the attrac- 
tion of moisture to the feces of the insects. Others have considered it due to 
mec;hanical friction caused by the insects* feeding. 

In the authors' investigations, the details of which are presented in tabular 
form, it was found that fumigation with either hydrocyanic acid gas or carbon 
disulfide of grain that had heated as a result of Insect infestation brings 
abtiut a fall in the temperature of the grain to normal. This has led the 
authors to conclude that, barring the possibility that bacteria, molds, or other 
agemdes causing heat are killed by the fumigation with these in.sccticldes, the 
activity of certain stored-product pests Is dire<?tly responsible f(>r the develop- 
ment of the heat In the grain. A list Is given of 16 references to the literature 
cited. 

New insecticides for the Mexican bean beetle and other Insects, S. 
Marcovitch (Tennessee Sta, But. 191 {1924), PP* 19, figs, 8). — Experiments 
(conducted by the author have shown that many of the fluorine compounds 
are effective in destroying the adult Mexican bean beetles. Sodium fluosili- 
tate, calcium fluosilicate, and cryolite have considerable in.<;tY'ticidal value 
when mixed with hydrated lime in the proper pn^portlons. Sodium fluosili- 
cate is a contact as well as a stomach poison. Due to its irritating effect, the 
l>eetle attempts to clean Its feet In its mouth, and enough of the chemical is 
thus ingeste<l to cause death. It Is pointed out that sodium fluosilicate is 
cheaper than arsenicals, has the advantage of acting as a contact ns well as a 
stomach poison, kills more rapidly, is less poisonous to people, and Is effective 
against a variety of insects, such as chicken lice, roaches, tobacco horn worms, 
flea-beetles, and |x>tato beetles. The density of sodium fluosilicate as o!>- 
taiped in the market is high, but work is being carried out with a view to 
remedying this defect. Cotton boll weevils were killed with sodium fluosilicate 
without lime In from 4 to SO hours. 

In experimental work, gases absorbed on charcoal gave good results as In- 
secticides. Charcoal containing 0.01 per cent mustard gas with a little ether 
was dusted on plant, and bean beetles were killed in from 3 to 12 hours. 
Nitroben 2 sene on charcoal was also effective in destroying the beetles. These 
gasses killed boll weevils in from 6 hours to 5 daya When used as a dust, 
sodium fluosilicate mixed with nine parts by volume of hydrated lime gave 
excellent control against the Mexican bean beetle. When thus mixed, and 
properly used, sodium fluosilicate showed a net return ns high at $187.60 per 
acre at a time of the season when bean beetles were very abundant. 

Promising plant Insectieldes, S. Mabcovitch {Science, 61 {1925), No, 1566, 
p, 22).r-Thl8 article deals with the work presented in the account above noted. 

411WV-25 6 
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The minor pests of sugar-cane in Fiji, H. Vkitgh {Colon, Sugar Refinmg 
Co, ISgdney} Agr, Rpt, 7 (19BS), pp, SO, pU, 7). — ^This report deals with 17 
•pests of minor importance as enemies of sugar cane. 

Biological control of prickly-pear in Australia: Ooatrihntlng efforts in 
North America, J. C. Hamlin {Jour, Econ, Bnt,, 17 {1924), No, 4, pp, 447-460, 
vis, 2 ), — ^An account by the officer in charge of the prickly pear investigations 
of the Australian Government. 

Observations on the clear-winged grasshopper (Camnula pellucida 
Scudder), J. R. Paeker {Minnesota Sta, Bui, 214 {1924), PP. 6-44, 6),— 

This is an account of a widely distributed species which in Minnesota is largely 
confined to the northern half of the State, it being the grasshopper fopnd most 
commonly In the Iron Range counties. The studies conducted included ex- 
periments with xH>ison bran mash, investigations of the response to meteorologi- 
cal factors, and observations on its seasonal history and habits, the details 
being presented in large iiart in tabular and chart form. 

Amyl acetate was found to be the most effective of several materials used as 
attractants in grasshopper baits, surpassing butyl and propyl acetate, lemons, 
and synthetic apple fiavoring. All of the attractants except lemons gave better 
results when used in combination with molasses. It was found that salt not 
only added to the effectiveness of all attractants with which it was combined, 
but in some tests ranked very high when used alone. It is concluded that 
grasshtgiper baits for use in Minnesota should contain amyl acetate, molasses, 
and salt, in addition to the basic ingredients, bran, arsenic, and water. 

The activities of C, peUueida are to a large extent controlled by temp<»rature. 
The range of normal activity extends fn»m approximately 68 to 104® P. Little 
movement is seen at air temperatures below 60® F„ and several hofirs’ exposure 
at 40® F. renders it completely dormant. Fatal temperatures for a 12-hour 
exposure are reached at 17.6® F. and for 10-minute exposures at 122 to 136® F. 
(several specimens surviving the latter temperature, however). When given 
a dioioe, O, pellucida prefers to rest on surfaces whose temperatures approxi- 
mate 08 to 100® F. The surface of the ground frequently is much warmer than 
this, but the grasshopper can generally reach a tmnperature it prefers by 
simply (dimbing up weeds or grass to 2 in. above the ground, this sometimes 
making a difference of 30.6® F. Maximum feeding at poisoned bran mash occurs 
when the air temperature first reaches from 78 to 77® F. 

**A comparison of tin pans and boards for containers of poisoned bran mash 
in conducting grasshopper bait tests showed that the surface of the boards 
was much warmer than the surface of the pans. This caused the grasMioppers 
to seek the boards for warmth during the cooler hours of the day and to 
avoid them during the hottest hours, thus introdudag a serious experimental 
error. Continued high relative humidity is detrimenui to C, peUuoida, as It 
brings about conditions favorable for the development of grasshopper diseases. 

**In Minnesota 0, peUuoida nymphs did not migrate, and no congregating 
of the adults in definite areas for egg laying was witnessed. This is in 
marked contrast to the habits of the same species In Montana and TTtah, where 
migrations of the young nearly always take place, and the adults gather over 
a considerable area in a few places for mating and egg laying/* 

A prdlmlaary report on the pmnsitic enemies of the cltrieola scale 
[Coccus psenAomagnoliarum (Kuwana)], with descHptions of two new 
<^eleold parasites, H. Coicpsbe {Sul. South, OaUf, Acad. Sd,, 29 {1924), 
Ao. 4, PP* 118—129, figs, 6 ), — It is first pointed out that the so-called dtrieda 
scale has been fonnd by COausen (B. 8. E., 40, p. 806) tc be synonymims with 
C, pseudomagnoliarutn. The scale Is said to be preyed upon by at least four 
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species of primary parasites, whidi are the same species that attack the soft 
brown scale. While the latter is held In check almost entirely by these para- 
sites, they lack effectiveness against the cltricola scale, but, in the author’s 
opinion, to the fact that It has but one generation, whereas the soft brown 
scale has several. The parasites mentioned are Aphycua luteolua Timb., 
Coccophagns lecanii (Fitch), C. lunulatus How., and Microterys flavua (How.). 
Shipments of parasitised cltricola scale material by Clausen In Japan have 
resulted in the rearing of four primary parasites, namely, Anicetua annulatua 
l^mb., O. yoahidae Nak., Aphycua arientalla n. sp., found In the debris of the 
shipping boxes, and C, japonicua n. sp., described from 25 females reared from 
the cltricola scale and from specimens found dead in the debris of shipping 
boxes. 

Parasitism of scales — San Jos6 and oyster shell, E. H. Sikgleb and H.. 
Hakkh (Jour, Econ, Ent„ 17 {1924), 4* PP* 4^-4^)- — determining the 

species of parasites present, Infeste^l twigs were collected from several regions 
and the following parasites reared: From San Jos6 scale, Proapaltella perni- 
rioai Tow., Aphelinua fuadpennia How., A, mytilaapidia Signiphora 

pulvhra Gir., Periaaopterua sp., and Ahlerua cliaiocampae A.shm., and from 
oystc^r shell scale, A. mytilaapidia. 

The green peach aphis and its control, W. B. Gurney and W. lk G. 
Brkrcton {Agr. Oaz, N. S. Walea, S5 {1924), No. P, pp. 697, d68).— This is an 
account of Myzua peraicae Sulz., which appeared in the Glen limes district of 
New South Wales in 1910, being troublesome then and at intervals during sue- 
<‘eedlng years. It has also appeared In various districts where peaches are 
grown, including the Murrumbidgee Irrigation area. 

The fight against the gipsy moth In New Jersey, T. .1. Headlee {Jour. 
Econ. Ent., 17 {1924), No. 4, PP- 4^^-44^)- — ^Thls Is a summary of the eradica- 
tion work conducted against the gipsy moth in New Jersey, where the 500 
square miles of the original area of infestation has now been reduced to about 
250 .square miles. 

Results of the fourth year’s ivork against the gipsy moth in New Jersey, 
H. B. Weis.s ct ae. {N. J. Dept. Agr. Circ. 79 {1924), pp. 13, figs. 8). — This 
circular summarizes the results of gipsy moth work conducted in New Jer.sey 
during the fiscal year ended June 30, 1924 (E. 8. R., 50, p. 257). Many of the 
data arc* presented in tabular nn^ chart form. 

The larval stages and biology of the commoner species of Australian 
mosquitoes, with the biology of Aedes pecunlosus Edwards, I.,. K. Coolinc; 
{Anat. Dept. Health, Serv. Pub. {Trap. Dn\) No. 8 {1924), pp. 40. figa. 16). 

In this contribution the author deals with 11 forms of mosquit(»es occurring in 
Australia. 

A synonymic list of the more important species of Oulicidac^ of the 
Australian region, Ti. E. Coouno {Auat. Dept. Health, Serv. Pub. {77 op. Div.) 
No. 2 {1924), pp. 61). — ^This synonymic list Includes a 21-puge Index of the 
genera and species. 

Malaria, with especial reference to Anstralla and its dependencies, U. W. 
OiLKNTO {Auat. Dept. Health, 8 erv. Pub. {Trap. Div.) No. 3 [1923], pp. 141 , 
figa. 35). — This is a review of tlie status of kuowledge of the disease, Its trans- 
mission by mosquitoes, and means for control. In an appendix (pp. 97-141), 
Anopheliae Mosquitoes of North Australia and the Tropical Dependencies of 
Australia are dealt with by L. R. Ckmling. 

The importance of the flaxseed count In predicting the actual fiy*free 
date, C, J. DftAKX, F, A* Fenton, and F. D. Butcher {Jour, Econ. Ent., 17 
{1924), No. 4 , pp. 460-4^6, ftps. $). — ^Through the daily collection of flaxseeds 
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and the dissection of the Tiable flaxseeds to determine the percentage of larvae, 
of pupae, and of parasitised larvae of the Hessian fly, the daily rate of trans- 
formation from the larva to the pupa and to the adult state, as well as the rate 
of approach of the fly-free date, was obtained. 

“When this count yields very few pupae and only a small percentage of 
larvae in contrast to a large number of empty flaxseeds, it is proof that the 
actual fly-free date is at hand, and that the few remaining pupae will immedi- 
ately issue as flies, lay their eggs, and perish before wheat drilled at this time 
will come up. Thus it is possible to prediet the fly-free date so that farmers 
can begin drilling wheat six or seven days before the end of the egg-laying 
period of the fall brood of flies. The records of the Iowa observation stations 
for 1922 and 1923 are given in the form of a summary,” 

Hearing flies for experimental purposes, with biological notes, K. W. 
Glaseb {Jour. ISoon. Ent., 17 {1924)* 4* PP- 4i^^-4f^6t pis. 2). — During the 

course of studies of the transmission of microorganisms by insects, in which the 
house fly, stable fly, and horn fly vrere used, simple, inexpensive, and effective 
methods were developed for the rearing and handling of large numbers of 
flies. Special emphasis is placed on a type of breeding jar, on adult fly foods, 
on temperature, and on humidity. 

A bacterial disease of adnlt house flies, K. W. Glaser {Amer. Jour. Hyg., 
4 {1924) t 5, pp. 41i-4l5, pi. 1). — ^In this contribution from the department 
of animal pathology of The Rockefeller Institute for M(‘dical Research^^ at 
Princeton, N. J., the author describes a bacterial disease of adult house flies, 
the first thus far recorded. This disease is sporadic in its ap|)earance and 
never assumes the form of an epidemic. About 50 per cent of the adult flies 
contract the disease when experimentally infected, the males bding more sus- 
ceptible than the females. A Staphyloc^KJCiis, for which the name E. mmcae 
is suggested, is found to be the inciting cause. Experimentally infected flies 
die in from 7 to 29 days, with a mean of 164- days. The symptoms api)ear In 
from 2 to 6 days prior to death. The author presents his reasons for the 
assumption that but little may be expected from the disease from an economic 
standpoint. 

Plantain root beetle borer, N. K. Jardins {Trop. Agr. {Ceylon]. (12 {1924). 
No. 6, p. S72t pi. 1). — ^Thls Is a brief summary of infornuition on the banana 
root borer. 

Dusting and spraying to control grape root-worm, P. Z. Hartzell {Neie 
York State Sta. Bui. 519 {1924)* pp. S-29, pis, 2, figs. 2). — Experiments con- 
ducted by the author in 1921 and 1922 have failed to discover a dust that 
will control the grape rootworm or powdery mildew. Du-sts made after 
Sanders* formula, composed of finely powdered monohydra ted copper surf ate, 
hydrated lime, and calcium arsenate, do not have the physical characters to 
make them adhere to Concord grape fpliage, with the result that wind and 
rain remove so much of the material that little gain in secured in rootworm 
control, and powdery mildew is not checked. 

“The addition of nicotine to Sanders* dust does not increase its toxicity 
for the rootworm. Nurexo, while giving better control of rootworm than dust, 
was much less effective than Bordeaux and lead. However, it did check pow- 
dery mildew. Homemade Bordeaux mixture with arsenate of lead proved 
superior to dusl:s in every test both as regards the suppression of the root- 
won^ and the control of powdery mildew. Sanders* dust, including the ex- 
pense of application, costs slightly more per application than Bordeaux, lead, 
and soap. Dusting is about two and one-fourth times as rapid as spraying 
under vineyard conditions obtaining in Ohautauqua County. As regards ttme* 
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linesK of applicaMoii, sprayiug has oousiderable advantage over dusting, owing 
to the wind velocities common to the Lake Erie Valley during the season 
when remedial measures are necessary.” 

It is strongly recommended that grape growers use homemade Bordeaux 
mixture with either 3 lbs. of dry or 6 lbs. of paste arsenate of 

lead for the control of the grape rootworm and powdery mildew. The addition 
of 3 lbs. of resin fish oil soap to each 100 gal. of the mixture is advisable, since 
the cost is small and the increased spreading qualities add to the effectiveness 
of the spray. 

The effect of deficiency and excess in rainfall upon the hickory bark 
beetle ( Eccoptogaster quadrlspinosus Say)« M. W. Blackman {Jour, Econ, 
ivtit,, J7 (1924), No, 4* pp- 400-4'^0, fig. i). — ^Thls Is a report of investigations 
conducted during the coiirse of an outbreak of B, guadriitpinosus in Syracuse, 
N. y., wliieh started in 1012. The author has found that, when the adnlts 
are active, continued rain kills mani” while feeding and establishing their 
l>urrows and also che<!ks egg laying. Excess rainfall, humidity, and cloudiness 
kill the larvae because tliese conditions produce an excess of water in the 
jjlant tissues, and this Is set free Into the larval mines. Deficiency in rainfall 
has a l>ciielicial effect upon both adtfits and larvae, and this may be put to 
practical use. If it is known tliat Giere has been a deficiency in rainfall ex- 
tending over several years, an hitelligent lookout can be made for the first 
signs of undue increase of dangerous forms, and these can be controlled before 
they reach epidemic proportions. 

lOgg and first-stage larva of Tarsostenns nnl vlttatns ( Rossi ) , a beetle 
predacious on powder-post beetles, R. A. St. Geobge (Jour. Agr. Research 
iV, b\], 29 (1924), No. i, pp. 4^-51, tig, 1), — ^This paper deals with a clerlci 
beetle wiiich is of considerable etfonomic Importance because of its predacious 
habits, both In the larval and adult stages. The eggs, WThicb are placed in or 
near the entrance galleries of their host, hatcli in about 10 days. Under 
normal conditions, the l»eetles pass the winter in the larval stage, although a 
few may impate before early spring. 

The sweet potato weevil (Cylas formicarius (F.), var. elegantulus 
Samm.), C. C. Gowdy (Jamaica Dept. Agr., But. Circ, 11 (1924), pp, 5 ), — 
This is a summary of information on the weevil In Jamaica. 

Results secured from late season appllcatioiis of calcium arsenate dust 
for the control of the cotton boll weevil, O. B. Nickkls (Jour. Bcon, Ent., 
17 (1924), No. 4, pp. 477--4S0), — ^This Is a report of experiments conducted in 
the Piedmont section of South Carolina during 1923. Serious injury by the 
boll weevil did not occur in the majority of fields until August 10 or later, 
damage by the pest being to late fruiting crops tw'o weeks before migration 
or after the beginning of migration. The average increase In yield of seed 
cotton resulting from the use of calcium arsenate dust on comparable plats 
was 230 lbs. per acre. The average expense of using the calcium arsenate dust 
method was the cost of 29.27 lbs. of calcium arsenate and 3.6 hours of labor. 

Cotton boll w.eevll situation in Artsona, M. E. Bemis (Calif. Cult., 63 
(1924), No, 14, p. 336), — ^Thls is a statement of the present status of control 
work with the cotton boll weevil from Thurberla in Arizona. 

(Boll weevil InvestigationB] (8outh Carolina 8ta. Rpt. 1924, pp. 6-15, 79, 
30, figs. 3).— Following a brief discussioa of the boll weevil problem, direct 
methods of weevil control are considered under the headings of biological and 
life history work at Florence, field tests with poisons, and laboratory and field 
studies with poisons at Clemson. A discussion of indirect methods of weevil 
control is Included. 
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In liihernatioii work during Uie winter of 1J^2R~24, 0.02 i>er oent of 21,617 
weevils placed In hibernation on September 8 emerged. Of weevils placed in 
hibernation between October 1 and 15 0.19 per cent survived, between October 
16 and 31 59 per cent survived, and between November 1 and 13 2.45 per cent 
survived. These data are considered to emphasize the importance of stalk 
tiestruction. 

In work conducted cooperatively with the U. S. D. A. Bureau of Entomology, 
h\ A. Fenton found that there was a maximum of four generations and a 
iiiinimurn of one generation at Florence during the season of 1924. The over^ 
wintered weevils laid a larger number of eggs than in any of the succeeding 
generations, and some of these overwintered weevils remained alive in the 
held until August. During the middle of the summer the life cycle was com- 
pleted in about 28 days. So few weevils emerged from hibernation in the 
spring that emergence dates are not conclusive, altliough they show that iu 
1924 emergence was practically completed by the middle of June, and over- 
wintered weevils commenced to oviposite about the same time. The late sum- 
mer migration began on August 24, and large numbers were In flight on August 
2<i and 27, at which time cotton in the vicinity of Florence was beginning to 
open and square shedding was quite general on account of the dry weather. 
IMinetured squares collected showed the weevil to be attacktHl by three important 
species of parasites and two less common species were also reared. 

E. D. Kyzer succeeded in keeping the boll weevil completely under control 
until several weeks after general migration hud begun through applying cal- 
cium arsenate dust as soon as Infestation reached approximately 10 per cent. 
As a result of the control measures instituted at the station, .some of the best 
varieties in the experimental plats produced more than 2,000 lbs.* of seed cotton 
I)er acre. 

The apple blossom weevil, H. W. Miles {(Jmv. Brintol, Affr, and Hort. 
Research Sfa. Ann. Rpt., 1923^ pp. 58-^1^ pis. 3). — ^This is a more <?oiiiplete 
account of Anthonomus pamorum D. than that previously noted (E. S. K., 50, 
p. 500). Control measures recommended include scraping the trunks of old 
orchard trees in February and applying an emulsion consisting of poUish soft 
soap 0,5 per cent, paraflln 10 i>er cent, and soft water 89.5 par cent ; spraying 
with lime sulfur 1-20 in the delayed dormant stage; banding from the middle 
of March to the end of April; collection of capped blossoms during the first 
fortnight of May ; and banding from mid- June onward. 

The solubility of arsenate of lead in the digestive fluids of the honey 
bee (Apis mellifica) , H. M. Tmrz (Jour. Boon. Ent., 17 (1924), 4, 

pp. .^77-477).— Using the honeybee as the insect and the solubility of arsenate 
of lead powder in water as the unit of solubility, the author has drawn the 
I'ol low i ng conclusions ; 

“(1) The solubility of arsenate of lead does not seem to increase when tin* 
jKiwder Is acted upon by the fluids in the esophagus. (2) The digestive secre 
tions of the honey stomach and the stomacli render the poison at least one and 
one-quarter times as soluble. (3) The action of the intestinal Juices Is to 
throw at least three and three^uarters times as much of the powder in solu- 
tion as would be dissolved by water alone.” 

Morphology of the honeybee larva, J. A. Nei.son (Jour. Apr. Research 
[17. N.], 2S (1924), No. 12, pp. 1197-^1214, pU. 8, 5). --This detailed account 

of studies of the morphology of the bee larva is in contlniMitlon of the author’s 
studies of the development of the egg, prevlouMy noted (S. S. it, 84, p. 362). 
A list of 55 references to the literature dted is Included. 

Attacks of Vespa communis De Sanssure on Hypantrla cunes Drury, 
M, T. Smulyan (Psyche, SI (1924), No. 3-4* PP- JS8, 1S9 ). — ^The author reports 
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attacks of tbe fall webworm by V, communis, whicli were observed at Koyce- 
field, N. Jm in September, 1928. The wasps appeared in large niimbears and 
persistently attacked caterpillars which had been collected for parasite study. 
They apparently made no attempt to carry off the caterpillars, merely piercing 
the integument with their mandibles and consuming the liquid and softer parts. 

Biological obserrations on Hemlteles areator Grav. [trans. title], J. C. 
Fawrb iCompt. Rend, 8oc, Biol. [Parte], 89 {1923), No. 37, pp. 1301, 1302).— 
The author here describes a new mode of suction observed in the suction of its 
host by IT. areator, a parasite of Apanieles glomeratus. 

On the variability of the life cycle of a new ichneumonid parasite of the 
larvfe of Nenrotoma nemoralls [trans. title], A. pAinnoT {Compt. Rend. 8oc. 
Biol. [Paris], 89 {1923), No. S3, pp. IO 4 S--IO 48 ). — ^The author reiwrts upon the 
parasitism of N. nemoralis, which has invaded peach orchards in the valley of 
the Rlione, by Limnerium orassifemur, a parasite of microlepidopterous larvae, 
including Pprausta nuhilalis. It is pointed out that the change of host is ac- 
companied by an important modification of the life cycle of the parasite. 

ISggs of Ascaris Inmbricoides and low temperatnres [trans. title], O. li. 
BAKKHa {Tifdschr. VergeUjk. Oeneesk., 10 {1924) ^ No. 4 , pp. 875-281).— 
Exposure of eggs of A. lumbricoides to a temperature of --15° (5° F.) had no 
influence upon their development, but none of the eggs could resLst a tewiiera- 
fure of — 80° or lower. 

FOODS— HUMAN NUTBITION 

Al^sorption and retention of hydrocyanic acid by fumigated food prod- 
ucts, Part II, E. L. OxirFm and E. A. Back {U. 8 . Dept. Agr. Bui. 1307 {1924) f 
pp. 8 ). — The investigation previously noted (E. S. R., 49. p. 456) has been 
extended to dried fruits, candy and candy-making materials, cereals, meat, 
cheese, and dried milk. The fumigation with hydrocyanic acid w^as carried out 
by the pot method, using 1 oz. of sodium cyanide for each 100 cu. ft. of space 
and a time of exposure of about 18 hours. All of the products tested were fumi< 
gated without any protection from the gas, and also in the containers in which 
they were purchased— cloth sacks, wrapped cartons, tin foil, etc. The content 
of hydrocyanic acid in the products was determined by the method outlined 
in the previous publication on the day of fumigation and after storage at 
al>out 40 and 70* F. for iieriods of 1, 7, 30, and IX) days. 

All of the dried fruits left unwrapped absorbed hydrocyanic acid. The 
l>enetration into the wrapped samples depended upon the nature of the wrap> 
licr. Newspaper and pasteboard afforded little protection and waxed paper 
almost complete protection. Most of the fruits which had absorbed hydro* 
(ryanic acid retained some of it even at the end of 3 months' storage. More 
was retained in cold storage than at room temperature. Dried black rasp- 
l>erries absorbed and retained more hydrocyanic add than any of the other 
fruits. 

Of the candies and candy-making materials, cocoa absorbed and retained 
the largest amount. Candies absorbed very little. Nut meats absorbed a large 
proportion of hydrocyanic acid and gave up most of it very readily, but the 
remaining amount, al^ut 11 parts per million, was held very firmly. 

The cereals absorbed considerable hydrocyanic acid, but gave it up readily. 
This was also true of meat, dried milk, and of soft, loosely wrapped cheese. 
The hard rind of American Swiss cheese furnished sufficient protection against 
absorption of the gas. 

Attempts to remove the hydrocyanic acid from some of the products by iMfll- 
ing with water for 30 minutes were not entir^y successful. 
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Supplemental data from the literature on the subject are reviewed and di fo- 
cussed. 

Methods of educating the public to the value of milk (U, S, Dept. Agr., 
Dairy DiAy., WorWs Dairy Cong. Proc., 1923, vol. 1, pp. 661-394). — Papers pre- 
sented at the congress under this general subject are as follows; Per Capita 
Milk Consumption from the Point of View of the Public Health Officer, by 
H. Emerson ; Welfare Agencies as a Factor in Educating Consumer.s in the 
Use of Milk, by Tj. H. Gillett; The Work of the Canadian Department of 
Agriculture in Increasing the Consumption of Milk, by H. G. Campbell ; The 
Health Demonstration and Nutrition, by W. H. Brown; Community Milk-for- 
health Campaigns as Conducted by the United States Department of Agricul- 
ture, by J. M. Hoover ; and The Work of the Dairy Council, by M. D. Munn. 

Milk in the diet {U. 8. Dept. Agr., Dairy Div., World's Dairy Cong. Proc., 
1923, vol. 2, pp. 837-850 ). — ^The program on this general subject at the World’s 
Dairy Congress consisted of papers on Nutrition Work in Labrador, by M. R. 
Moseley, and Milk and Health, by C. Hedger. 

Milk in relation to cliild life and health, B. Davies (U. 8. Dept. Agr., 
Dairy Div., World's Dairy Cong. Proc., 1923, vol. 1, pp. 555-562). — ^Tlils paper 
is essentially a plea, supported by data on Infant mortality in England and 
Wales, for rigid laws concerning the bottling of milk. The beneficial eifwts of 
pasteurization are shown to be counteracted if the milk is not protected from 
contamination until used. The advantages in this respect of the use of dried 
milk are emphasized. 

[Nutrition activities in the public schools] (17. 8. Dept. Agr., Dairy Div., 
World's Dairy Cong. Proc., 1923, vol. 1, pp. 114-128, 130-133). — Included in 
the program of National Dairy Council day were the following pa^rs; Health 
of Our School Children, by S. L. Jean; The Philadelphia Public Scljoola. by 
E. C. Broome ; Demonstration of School Work, by L. Conwell ; and Results of 
Dairy Council Work, by W. A. Wentworth. 

The use of evaporated, condensed, and dried milk in the dietary ( U. 8. 
Dept. Agr., Dairy Div., World's Dairy Cong. Proc., 1923, vol. 1, pp. 149-206, 
figs. 10 ). — This symposium consisted of the following papers, the subject miitter 
of some of which has been noted from other sources The Use of Sweetened 
Condensed, Evaporated, and Powdered Milks for Feeding Infants in the Trop- 
ics, by W. B. Deeks (B. S. R., 61, p. 666) ; Observations on Milk Supply under 
Tropical and Subtropical Conditions, by C. P. Sherwin ; Variations of the 
Vitamin A C’ontent of Cow’s Milk under Different Conditions of Feeding, by J. 
Golding (B. S. R., 49, p. 780) ; The Use of Milk In Bread, by R, M. Allen ; The 
Use of Milk Powder In Baking, by C. A. Glabau; The Development of Dried 
Milk as a Food, by R. J. Blackham; and Vitamins in Preserved Milks, by C. 
Kennedy. 

The nutritional value of milk {V. 8. Dept. Agr., Dairy Div., World's Dairy 
Cong. Proc., 1923, vol. 1, pp. 4^1-4^4^ 1^09. 13). — This symposium includes six 
papers. 

The nutritional value of mUk, B. V. McCollum, H. T. Parsons, and B. Kalm- 
bach (pp. 421-4S7). — ^A general reimrt, with selected data. Is given of a 
demonstration on an extensive scale of the value of milk as a supplement to a 
qualitatively insufficient diet. In an Institution containing 236 negro children 
all in a condition of malnutrition, 84 were selected for the investigation, which 
continued in the case of most of the children for 21 months, mie children 
were paired as closely as possible according to weight, size, and general con- 
dition. All were continued on the institutional diet, which consisted essen- 
tially of a soup made from a fkifly wide variety of fbodstuflh, with bread 
ad libitum. One of each pair received In addition 1 qt. of milk daily. 
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Evidence that the diet had been insufficient quantitatively as well as quall> 
tatively and was Improved in the latter respect when the investigation was 
begun was afforded by the rapid gain in w^ght at first of the children in both 
groups. After about 6 weeks this ceased with the children receiving simply 
the institutional diet, but growth continued at more than normal rate with the 
children receiving milk. Several increased 60 per cent or more in weight 
during the first year. After 15 months, the children in the control group were 
also given a quart daily of reconstituted milk and showed the same response 
in gain of weight. It is stated that the children not receiving milk were apa- 
thetic and tractable, while those receiving milk showed greater restlessness 
and desire for activity. 

An Interesting point brought out in the study was the lack of scurvy in all 
children, although the diet before improvement had no fresh foodstuffs. It 
was found that the institution received regular donations of lemons from 
nearby fruit vendors and each child had been given a slice of lemon a day. 

Miilk as a food, L. B. Mendel <pp. 438-444). — This is a general discussion of 
the value of milk as a food from the standpoint of the quality of its proteins, 
its content of vitamins and calcium, and the use of milk as a carrier of 
acidophilic microorganisms (Bacillus acidophilus). 

The optimum amount of milk for children, H. C. Sherman (pp. 445-447). — 
This paper consists es.sentially of a brief review of the study by Sherman and 
Hawley of calcium and phosphorous metabolism in childhood (E. S. R., 48, p. 
4(S3), which showed the optimal amount of milk for growing children to be 
about 1 qt. a day. From the long-continued investigation which is being 
conducted in tlie author^s laboratory of the effect through successive genera- 
tions of limited and ample amounts of milk, a further recommendation is made 
as follows: 

In view of such evidence, it seems a mistake to limit the recommendation 

a (]uart of milk per day to the ages from infancy to puberty. l]ndoubtedl,Y 
it would better be extended, probably to all ages. Certainly it seems to me the 
boy should have his quart of milk per day until he is a man full grown, and 
tlic girl should continue to take her quart of milk per day until as a woman 
she has weaned her last child.'* 

Blindness and other diseases in children arising in consequence of dcfidenl 
nutrition (lack of fat-soluhle A factor), C. B. Bloch (pp. 447-456). — Previously 
noted from another source (£. S. R., 51, p. 267). 

Milk in the Tropics, R. J. Blackham (pp. 466-463). — Es.sentlally noted from 
another source (B. S. R., 46, p. 879). 

MUk as a standard of nutrition, C. Pirquet (pp. 463, 464). — A brief sum- 
mary of the essential features of the author's nem system (E. S. R., 48, p. 462). 

The calcium metabolism of atrophic infants and its relationship to their 
fat metaboUsm, B. M. Hicxmaks (Bioohem. Jour,, 18 (1824), Bo. 5, pp. 925- 
036, figs. 7). — ^Data are r^rted on the calcium and fat metabolism of 48 
atrophic infants during 5-dmy periods on spedfled diets, preceded by 3 days on 
the same diets which included humanised, dried, condensed, and skim milk. 
In addition to the tabulated data, the results obtained arc presented graphically 
to show for the same diets the relationship between the weight of dried 
feces and its content of calcium oxide, the intake and output of calcium oxide 
on the various diets, the weight of calcium oxide absorbed and the fat intake, 
and the weight of fat and calcium oxide absorbed and excreted. 

The average absorption of calcium oxide for the 48 cases was 43 per 
cent, the amount varying with the different diets and with the proportion 
of fat to calcium. The best absorption took place wlien the amount of 
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caldam oxide was from 0.04 to 0.078 gm. for 1 gm. of fat in the milk and 
water mixture. With one sample of dried milk the absorption was good when 
calcium oxide ran as high as 0.12 gm., while a dried humanised milk powder 
gave a very low value. 

The actual weight of calcium oxide absorbed varied from 0 to 1.7 gm., with 
an average of 0.43 gm. in 24 hours. The amount absorbed per kilogram of 
body weight varied from 0 to 0.88 gm., with an average of 0.12 gm. It is con- 
sidered that to insure an absorption of 0.1 gm. of calcium oxide per kilogram of 
body weight the fat must be between 2 and 6 gm. per kilogram. 

Fasting and nndemutritlon, S. Mobouus {New York: E. P. Du\ion d Co. 
192Sy pp. XUI-\-Jk01y pl%, d, /lp«. P). — In this volume on the biological and 
sociological aspects of Inanition, physiological inanition as illustrated by hiber- 
nation is first discussed from Its chemical, physiological, and morphological phe- 
nomena. Experimental inanition is then considered under the same groupings, 
with additional chapters on partial, chronic, and intermittent inanition. A 
final section deals with inanition and growth. 

An extensive bibliography classified according to the topics discussed is 
appended. 

On the existence of a hitherto unknown dietary factor essential for 
reproduction, H. M. Evans (U. 8. Dept. Apr., Dairy Div., World* tt Dairy Cony. 
Proe.y 192.iy vol. 2, pp. 1027-10S4 )» — Essentially noted from another source 
(B. S. R., 51, p. 167). 

Investigation of barley, malt, and beer for vitamins B and O, A. Harden 
and S. S. Zilva (Biochem. Jour.^ 18 (1994)$ PP- lt99-1182 ). — ^The authors 

have reinvestigated the antineuritlc and antiscorbutic properties of barley, 
malt, and beer, using for the tests for vitamin B both pigeons and rats and 
for vitamin G guinea pigs and monkeys. 

Pigeons fed on steeped grain, grain germinated for 5 days, and the germi- 
nated grain just before kilning gained in weight and were protected from poly- 
neuritis, w^hile pigeons fed on barley or malt did not gain In weight but were 
protected from polyneuritis. In the rat experiments, growth resulted when 
either barley or malt constituted from 10 to «50 per cent of a diet otherwise 
lacking in vitamin B. The evaporated extract of beer in amounts constituting 
from 5 to 25 per cent of the ration was vrithout effect. 

In the guinea pig experiments barley and malt were inactive as a source 
of vitamin C, but the steeped grain, the grain gerndnated for 5 days, and the 
germinated grain just before kilning were all active when fed ad libitum. 
Beers were tested for vitamin C on monkeys and were found to be inactive. 

The fate of bakers* yeast In the Intestine of nan and of the white rat, 
L. F. Rkttcieb, G. F. Reddish, and J. G. McAu»inr (Jowr. Baot.^ 9 (1924) ^ No. 4, 
pp. 827-887). — In this investigation the fate of bakers' yeast in the intestimil 
tract of rats and famnan subjects was studied from the point of viow of the 
viability of the yeast and possible changes in the intestinal bacteria brought 
about by its presence. In addition, the effect was studied of the introduction 
of yeast into mice, guinea pigs, and rabbits by subcutaneous, intravenous, and 
intraperitonea] injections. The rats were fed ground dog biscuit mixed up 
with melted butter to a smooth paste, and the human subjects ate their cus- 
tomary diet. The rats received from 0.2 to 8 gm. of yeast daily and the human 
subjects from 14 to 42 gm., or from 1 to 8 yeast cakes daily. 

During the yeast feeding, viable cells were excreted, but in small numbers 
cmnpared with the amount ingested. It is estlmatsd that lem then 1 per 
cent of the cells escape destruction within 24 hours. After the discentiauaace 
of the yeast feeding both dead and living cells disappeared very rapidly. 
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The injection of bakers* yeast into mice, gninea pjgs, and rabbits caused no 
injury nor was the temperature of the animals affected. The weight of the 
animals remained stationary or increased slightly during the period of obser- 
vation following the injection. 

Newer clinical signs of early rickets, C. U. Moobb {Jour. Atner. Med. Assoc., 

85 (1(^4) f 19 f pp. 1469-14PIS, ftffs. 8). — ^This and the four papers which 

follow constitute a symposium on rickets held at the annual meeting of the 
American Medical Association in Chicago, June, 1924. 

In this paper the author discusses the more important skeletal signs of 
rickets, pointing out that rickets develops during the period of the most rapid 
growth of the portion of the body affected and consequently that during the 
first four months of life craniotabes or cranial rickets most frequently occurs, 
accompanied or followed by disturbances in the thorax indicated by rachitic 
changes in the chest and still later by rickets of the extremities. Descriptions 
are given of the evidence of these three forms of rickets. 

The underlying cause in the pathogenesis of rickets, L. Findlay {Jour. 
Amer. Med. Assoc., 88 {1984), No. 19, pp. 14TS->J479, figs. 8 ). — In this discussion, 
which is based largely on the extensive investigations of the author and co- 
workers at the University of Glasgow, the conclusion is drawn that a dimin- 
ished absorption of calcium from the intestines Is the chief etiological factor 
in rickets. As to the cause of the diminished absorption, the possibility is 
suggested of a si>ecific infection influencing the reaction of the intestinal con- 
tents in such a way as to render the calcium less soluble and less easily ab- 
sorbed. In <*onfirmation of this hypothesis, experiments are cited showing that 
in health all of the calcium of a given diet is rendered soluble within two hours, 
while in rickets only about 90 per cent becomes soluble during the siirae period. 

The organization of a special clinic for the treatment of rickets wdth the 
mercury vapor quartz lamp in an outpatient department, E. T. Wyman 
and C. A. Wbymulleb {Jour. Amer. Med. Assoc., 88 {1924), No. 19, pp. 1479- 
f488. figs. 4). — ^At a special outpatient clinic in the Children’s Hospital, Boston. 

86 (uses of acute rickets have been cured by ultraviolet radiation three times 
a week for a period of from 6 to 8 weeks. Six normal babies which received 
the same treatment showed no evidence of rickets and an improvement in gen- 
eral condition, while 6 others receiving both light and cod liver oil treatment 
showed even more marked improvement. In the experience of the authors, 
ultraviolet rays bring about a more complete cure of rickets than any other 
therapeutic agent alone. 

llickets as Influenced by the diet of the mother during pregnancy and 
lactation, A. F. Hess and M. Weinstock {Jour. Amer. Med. Assoc., 83 {1924), 
No. 20, pp. 1558-1582). — ^The authors discuss the question of hereditary and 
congenital factors in rickets, and report studies on the influence of the diet 
of the mother on the subsequent development of rickets in her offspring. 

The conclusion reported in a previous paper (E. S. R,, 51, p. 267) that cod 
liver oil fed during pregnancy and lactation is incapable of preventing rickets 
in young rats after they have been placed upon rieket-produclng diets has 
apparently been confirm^ in the case of human subjects. Of 28 women who 
took 16 oz. or more of cod liver oil during the last 2 months of pregnancy, 15 
had babies which devdoped rickets while being nursed. 

A further series of experiments was carried out on female rats, the scheme 
being to feed an inadequate diet supplemented with antirachitic substances 
during one or more of the prepregnant, pregnant, and nursing periods and to 
note the presence or absence of rickets in the young, as well as their growth. 
The results obtained showed that it Is not possible to prevent rickets by im- 
proving the diet of the mother during any or all of these periods. 
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**It must not» howeyer, be assumed that the contrary holds true and that 
resistance can not be broken down by this means. It may be stated as a prin- 
ciple that resistance to rickets can be lessened by means of inadequacy of a 
mother’s diet far more readily than a refractory condition can be brought 
about. The distinction between these two t>oints of view should not be lost 
sight of in considering the relation of diet to rli-kets either in animals or in 
man. The fact that susceptibility to rickets may be induced by an inadequacy 
of the maternal diet does not warrant the conclusion which has at times been 
drawn that it is likewise possible to render the young resistant by fortifying 
nutrition during the prenatal period.” 

Correlation of clinicalt roentgenologic, and serologic evidences of 
rickets in breast-fed, L. II. DeBuys and I*, von Meysenbuo {Jour, Amer, Med. 
Assoc,, 8S {1924), No, 20, pp, 156S, 1564 ), — A study of various clinical signs of 
infantile rickets is reported with the conclusion that serologic examination , 
while not always of practical application, is the most reliable method of 
determining the activity of the disease. Positive X-ray evidence is thought to 
be of decided value, and epiphyseal enlargement and costal beading the most 
dependable of the clinical symptoms. 

Further studies oh the nervous paralysis of the polished rice disease, 
G. Kato {Japan Med, Worlds 4 {1924), No, 9, pp. 2S3-231 ). — This paper reports 
further studies carried on by the various workers in the author's laboratory 
on the relation of H-ion concentration to the nerve parjilysis in avian poly- 
neuritis (B. S. R., 46, p. 669). 

Determinations by means of the subcutaneous electrode of the H-ion con- 
centration of tissue fluids directly surrounding the sciatic nerve in fowls 
showed that in normal and in starved fowls the reaction is nearly neutral, 
but that in polyneuritic fowls the H-ion concentration is greatly increased. 
When rice bran extract is injected into the pectoral muscles or fed, the fluid 
is reduced to normal H-lon concentration and tiie nerves show recovery. It 
was also demonstrated that the rice bran extract acts directly upon the nerves 
of polyneuritic but not of normal fowls. Heated extracts no longer contain- 
ing vitamin B have a similar action, although much slower and within deflnite 
limits of H-ion concentration (neutral or slightly alkaline). 

It is concluded that the curative effect of heated extracts i.s due to the de- 
crease in H-lon concentration of the nerves as the result of the alkalinity of 
the solution, while the curative effect of extracts of vitamin B is due to a 
special property of vitmain B of decreasing negative charges in paralyzed 
nerves. 

The relationship of phosphates to carbohydrate metabolism. — 1, Time 
relationship of the changes in phosphate excretion caused by insulin and 
sugar, S. S. Sokhey and F. N. Allan {Biochem. Jour., 18 {1924), No. 5, pp. 
1170-1184, figs. 5 ). — ^Analyses are reported of the urine of normal and depan- 
creatized dogs for phosphorus, total nitrogen, ammonia, and creatinine before, 
during, and after insulin hypoglycemia. To eliminate the effect of food, the 
animals were starved throughout the experiment 

The administration of insulin to the normal animals was followed immedi- 
ately by a reduction in the excretion of organic phosphate in the urine, some- 
times to a point at which It became too small to measure. After about 6 hours 
there was an Increase in the phosphate excreted, often bringing the total 
amount excreted to from 26 to 85 per cent above the normal for the day. The 
nitrogen excretion was increased to an average of about 20 per cent above nor- 
mal and occasionally to double the normal amount The excretion of am- 
monia and the titra table acidity of the urine in general followed the same 
course as the phosphorus. There was no change in creatinine. 
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The ingestion of sugar by normal fasting animals brought about practically 
the same changes as did insulin, only more slowly. Insulin and glucpse to- 
gethev brought about the same changes as when given separately. 

In diabetic dogs the phosphate excretion was more than double the normal. 
The administration of insulin caused a decrease in the excretion at first, fol- 
lowed by an increase to the level for a normal dog. Clear-cut results were 
not obtained with sugar. 

These experiments are thought to furnish clear evidence of an intimate 
relationship between the metabolism of carbohydrates and phosphoric acid. 
The increase in nitrogen excretion after insulin injections is considered due 
to the breaking down of the process In order to provide for the necessary sugar. 

The efficiency of various sugars and their derivatives in relieving the 
symptoms caused by insulin In mice, P. T. Hebrinq, J. C. Irvine, and J. J. R. 
Macleoi) {Biochcm. Jour., 18 No. 5, pp. 10^8-1042 ). — ^This paper consists 

of a report by P. T. Herring of a comparison of the value of various sugars 
and their derivatives in the treatment of insulin convulsions in mice, a dis> 
cussion by J. C. Irvine of the results obtained in terms of carbohydrate struc- 
ture, and comments by J. J. R. Macleod. 

Of the unsubstituted sugars, glucose and mannose were the most effective, 
with maltose next. Fructose was usually effective, but only temporarily. Gal- 
actose occasionally gave a temporary but never a permanent effect. Lactose 
and sucrose vrere inactive. Of the three substituted reducing sugars tested, 
tetraacet 5 dfructose in a few instances relieved convulsions temporarily, while 
tetramethylglucose and trimethylglueose were inactive. Seven glucosidic com- 
pounds, two alcohols (mannitol and dulcitol), and one anhydro-sugar, /5~ 
glucosan, were inactive. 

In the interpretation of these results from the standpoint of structure, It 
is concluded that for activity the presence of a reducing group and of certain 
asymmetric systems is essential. The reaction is thought to “take place in 
definite steps, the first of which Involves the reducing group either alone or in 
conjunction with one other hydroxyl group. The remaining hydroxyl groups 
then react singly or in pairs according to their stereochemical position. In 
other words, it is not the sugar as a whole which reacts but definite sections of 
the molec!Ule.’* 

In the comments by Macleod, attention is called to the fact that the sugars 
which are most active In relieving hyiK)glycemic symptoms are those which 
are directly fermentable by yeasts. 

ANIMAL PBODVCTION 

Inspection of commercial feeding-stnlfs, H. R. Kbaybiix, T. O. Smith, and 
J. T. SuujVAN (2Veii? Hampshire 8ta. Bui. 21S {1924)* PP* 9S ). — ^This is the 
usual report of the inspection of feeding stuffs during 1924, consisting mainly 
of a list of the feeds with their guaranties and analyses and definitions of 
feeding materials (K. S. R., 61, p. 73). 

(Blxperiments in beef production at the South Carolina Station] {South 
Carolina Sta. Rpt. 1924, pp, 64, 84). — ^Tests of rations for feeding calves and 
breeding stock were conducted during the year. 

Velvet beans and cottonseed meal for fattening calves . — ^In continuing the 
study of the feeding value of velvet beans (B. 8. B., 60, p. 072), whole velvet 
beans and cottonseed meal were compared as protein supplements to a ration 
of shelled corn, oats, and corn silage for fattening calves. The lot receiving 
the cottonseed meal made average daily gains of 2.19 lbs. at a ealcnlated feed 
coet of |8w90 per 100 lbs. of gain, while the lot rec^ving velvet beans made 
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average daily gains of 2.84 lbs., and the calculated feed cost was only $7.78 
per 100 lbs. of gain. 

Wintering beef cattle [at the Coast Substation} (pp. 84, 84). — Tbe costs of 
wintering aged cows, 2-year-old beifers, and yearling beifers from December 19 
to March 7 on a ration of cottonseed meal and sorghum silage were determined 
as follows: $13.85, $9.68, and $7.76, respectively. The average daily gains of 
the resp^tive lots were 0.16, 0.60, and 0.57 lb. 

Effects of winter rations on pasture gains of beef calves and yearlings. 
E. W. Sheets and R. H. Tuckwilleb (West Virginia Sta. Bui. J8€ iX924). 
pp. S4, figs. IS). — ^Another account of the experiments previously noted in U. S. 
Department of Agriculture Bulletins 870 and 1042 (E. S. B., 44, p. 176; 46, 
p. 766). 

Effect of winter rations on subsequent pasture gains of steers, E. W. 
Sheets {Jour. Agr. Research [U. 8.}^ 28 {1924), No. 12, pp. 1215--12S2, pis. 9, 
figs. 12). — Another account of the experiments previously noted (E. S. K., 51, 
p. 772). 

Fattening western lambs, lOEd— 1984, H. D. Fox {Nebraska Sta. Bui. 
204 {1924), pp. 24)* — Tu'o experiments in comparing the feeding and manage- 
ment of fattening lambs were conducted, the first experiment being similar to 
the one previously noted (E. S. B., 50, p. 674). 

Ten lots of 30 lambs each were fed in this test, which lasted 110 days. Dots 
1 and 10 received a basal ration of shelled corn and alfalfa hay, the results 
with the two lots being averaged as lot 1. Changes and additions as follows 
were made to this ration for the other lots : Lot 2 received a small amount of 
oats during the first 8 weeks of the experiment ; lots 8, 4, and 5 received addi- 
tional supplements of 0.142, 0.237, and 0.342 lb. of linseed oil meal, respec- 
tively, per head daily ; lot 6 received prairie hay in place of the alfalfa hay and 
0.352 lb. of linseed oil meal per day; and lots 7, 8, and 9 received alfalfa 
molasses meal in the following average amounts per lamb dally: 0.186, 0.554, 
and 0.976 lb., respectively. 

Six lots of 26 lambs each were fed in the second experiment, which lasted 60 
days. Lots 1, 2, and 3 received rations of corn and alfalfa hay, while lots 4, 5, 
and 6 received, in addition, 0.22 lb. of linseed meal per head daily. The effects 
of different times of shearing were compared in this test, lots 1 and 4 not being 
sheared. Lots 2 and 5 were sheared 10 days after being started on feed, while 
lots 3 and 6 were sheared 2 weeks before marketing. The results of both 
experiments are summarized in the following table : 

Experiments in fattening western lambs 
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The rettulte showed that the larger amounts of oil meal produced greater 
gains and kept the lambs in better feeding condition. The alfalfa molasses 
meal added in small amounts reduced the costs of gain and the amount of 
alfalfa hay required, but the greatest profits were made with medium amounts 
of alfalfa meaL No advantage was shown for the oats or prairie hay feeding. 
As to the different times of shearing, it was found that the late shorn lambs 
produced from 0.9 to 0.98 lb. more wool of a better quality than early shorn 
iambs. 

The influence of individuality, age, and season upon the weights of 
fleeces produced by Angora goats under range conditions, J. L. Lush and 
J. M. Jones (Teams 8ta. Buh S20 {1924), PP- ^4, 15). --This bulletin 

reports the results of a study of the weights of the fleeces of Angora goats for 
two 12'month8 spring shearings, five fi-months fall shearings, and five 6-months 
spring shearings. The relations between the successive shearings of the same 
goats have been grouped according breeding, age, and sex, and a series of 
a02 correlation tables have been constructed, the calculated coefficients being 
tabulated. There was much variability in the different correlations, but the 
averages showed some tendency toward uniformity in the fleece weights of 
individuals at succeeding shearings. Shearings at the same season of the 
year resembled each other more closely than spring and fall shearings. There 
was also a higher correlation between shearings separated by a shorter time 
interval than between shearings several years apart. 

Angora fleeces are apparently influenced more by environmental conditions 
than are wool fleeces, as was found in Bulletin 811 (E. S. B., 51, p. 75). Age 
lias a distinct effect on the first three shearings, the maximum fleece produc- 
tion being attained during the second year. Advancing age does not greatly 
reduce fleece production except in goats over 6 years. It is recommended that 
mohair producers cull their flocks on the basis of the individual fleece weights. 

[Feeding experiments with swiue at the South OaroUna Station] {South 
Carolina Sta. Rpt, 1924, pp. 21-^4, figs, 5). — ^The results of feeding experiments 
with swine in continuation of those previously noted (E. S. R., 50, p. 672) are 
briefly reported. 

Soy hewn foraye for hogs, — In another yearns study of the value of soy l>ean 
forage for hogs, 25 pigs were divided into two lots, one lot being placed on 
soy bean pasture with a 2 per cent com ration for 71 days while the other 
lot received corn and tankage in dry lot. The average dally gains of the two 
lots were, respectively, 0.85 and 0.74 lb, the former lot requiring 128.26 lbs. 
of com and 0.22 acre of soy bean forage per 100 lbs. of gain. The hogs in dry 
lot required 883 lbs. of oom and 58.71 Ibe. of tankage per 100 Ihs. of gain. 

Following the graxing period both lots received corn and tankage in dry lot. 
The avmrage daily gains during the entire period of the lot which was started 
on forage were 1.14 lbs. and the feed requirements 278.82 lbs. of com, 23.75 Ibe. 
of tankage, and 0.1 acre of soy bean forage per 100 lbs. of gain. The pigs fed 
in dry lot throughout made average daily gains of 0.94 lb., requiring 890.98 lbs. 
of com and 66.14 lbs. ot tankage per 100 lbs. of gain. At the close of the 
granliig period, three hegs ehipped to Beltsville, Md., killed soft, while of 
others shipped afler 06 to 84 days finishing on com and tankage half kUled 
eoft and half hard. 

Hopping doum forwpe crops [at tho Fee Dee SuheiatUm). — In a comparative 
test of dry lot fleediiig of corn and tankage with hogi^ng down peanuts, pea- 
nuts and sweet potatoes, and peanuts plus a 8 per cent com ration, it was found 
that the most rapid gains were made on the last-named feed, while the cheapest 
gains were made on sweet potatoes and peanuts. 
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Protein supplements for hogs, — In comparisons of animal and protein sup- 
plements for bogs, mixtures of soy bean meal and fish meal, equal parts, when 
fed with corn, gave the most satisfactory results In rate and economy of gain. 
Peanut feed and fish meal were second, and in all cases where soy bean meal 
or peanut meal were used as the sole protein supplements the gains were more 
rapid and more economical than when tankage or fish meal furnished the only 
source of protein. 

Alfalfa and horses, R. S. Hudson {Michigan St a. Giro, 65 {1924) ^ pp, 7, 
fig. 1). — ^The preliminary results of experiments In comparing rations of corn 
and alfalfa hay with corn, oats, and timothy hay for work horses are re- 
ported. During the first 13 weeks of the experiment, which was^ conducted 
in the winter, one horse of each of nine teams received each of the rations. The 
horsi^ receiving corn and alfalfa hay worked 472 days and gained a total 
of 740 lbs. at a calculated feed cost per day of 29.7 cts. The other horses 
receiving the contrasting ration worked a total of 430 days, lost a total of 30 
lbs., and the calculated daily feed cost was 34.1 cts. 

During the second period of like length, conducted in the spring of the 
year, the rations were reversed, but again the alfalfa ration proved superii»r 
in maintaining weight and the feed cost was less. 

[Poultry investigations at the Dominion experimental, farms], F. O. 
EIufobd {Canada Expt. Farms, Poultry Div. Rpt. 192$, pp. 10^1, figs, 4 )» — ^The 
following investigations have been conducted during the year 1923, many 
being continuations from the previous report (B. S. R., 50, p. 777) : 

Chick feeds and feeding. — ^In a comparison of different drinks for baby 
chicks, 5 lots were selected, each of which received one of the following 
drinks; Sour skim milk, sweet skim milk, sweet whole milk, sour whole milk, 
and water. The lowest mortality, 4 per cent, was recorded in the iiens re- 
ceiving sweet whole milk and water, and the highest, 13 per cent, in the pen 
receiving sweet skim milk. The greatest gains in weight, however, were made 
in the latter pen and the least in the pen receiving water. 

The results of several experiments dealing with the addition of foods 
containing vitamins, such as canned tomatoes, yeast, and green feeds and 
curds to the ration of baby chicks showed practically no advantages for the 
additions of these feeds. In certain cases advantages were shown in the 
rate of gain of chicks on one of the foods, but such an advantage was usually 
counterbalanced by a greater mortality. The addition of yeast or canned 
tomatoes to a ration of dry or boiled rice did not produce normal growth in 
baby chicks in a S-weeks* experiment, nor did the addition of raw liver, cod 
liver oil, or egg yolk to this basal ration produce growth at all comparable 
to that made on a standard ration. 

Capons vs. Roasters. — In comparing the rates of fattening and economy of 
gains of capons and cockerels, 25 Barred Bock co<fiierels were caponized, of 
which 3 died soon after the operation. The gains of the other 22 capons weie 
compared with 22 similar cockerels during a test period lasting from July 8 
to December 13. In this period the capons gained an average of 6 lbs. 5 oas., 
and roasters made average gains of 5 lbs. 1 oz. The capons consumed an 
average of 18 lbs. 6 oz. of scratch grain, 11 lbs. 9 os. of mash, and 4.8 gal. of 
milk, while the roasters consumed an average of 19 lbs. 2 oz. of scratch 
grain, 10 lbs. 3 oz. of mash, and 6.3 gal. of milk. The conclusion from the 
experiment is that the value of caponUdng lies chiefly in the production of 
meat of superior quality, rather than in any greater efliciency of growth or 
fhttmiing. 

Feeding for winter egg production, — In a oomparlsoo of a commercial mash 
and a home mixed mash consisting of equal parts of bran, shorts, oat chc^ 
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aud com meal, wltb 20 per cent beef meal, for egg production, it was found 
that the two lote laid exactly the same numbers of eggs. The fertility of 
the eggs laid by the birds receiving home mixed mash was 87.4 per cent, of which 
35.6 per cent hatched, which was somewhat better than the fertility of the 
eggs produced by hens receiving the commercial mash, which was 58.8 per 
cent, of which 28.6 per cent hatched. 

lu comparing various sources of animal protein for egg production, 3 pens 
of birds were fed alike except that beef scrap, tankage, or fish meal was 
added to the mash in amounts of 20 per cent. The total numbers of eggs 
laid and their estimated cost per doaen were in the different lots, respectively, 
beef scrap 1,374 eggs and 12.6 cts., tankage 1,167 eggs and 12.4 cts., and fish 
meal 1,257 eggs and 13.6 cts. Fertility aud hatchabllity difiered somewhat 
on the rations, 71.4, 01, and 72.3 t»er cent of the eggs being fertile on the beef 
scrap, tankage, aud fish meal rations, respectively. The hatching percentages 
of the fertile eggs were 34.4, 41.5, and 38.8. As in the earlier experiments, 
tankage was found to be an uneconomical substitute for beef scrap. 

in unotlier experiment, milk was compared with beef scrap as a source of 
am Ilia 1 protein, 1 pen of hens receiving milk but no beef scrap, whereas an> 
other lieu received w^ater, with 2U per cent beef scrap added to the mash, as 
well as beef scrap available in a self-feeder at all times. The former lot laid 
1,045 eggs ac an estimated cost of 14.7 cents per do>^n, while the latter lot 
laid 1,201 egges at an estimated cost of 15 cents per dozen. Of tlie eggs pro> 
duced on the milk ration, 92.4 i>er cent were fertile, of which 45.2 per cent 
hatched, while on the beef scrap ration only 72.5 per cent of the eggs were 
fertile, of which only 18 per cent hatched. The beef scrap thus gave a higher 
production aud greater profit, but the milk produced better hatching eggs at 
a slightly lower cost 

lu a test comparing the egg production and hatching ability of eggs laid by 
hens receiving various green feeds or* substitutes, 5 pens were selected and 
furnished with similar feeds with the following exceptions: Pen 1 mangels 
once a day ; i>eu 2 sprouted oats once a day ; pen 3 red clover leaves chopi)ed 
and fed dry once daily ; pen 4 mangels, sprouted oats, and clover ; and pen 5 
no grcHin feed but 1.5 oz. £psom salts i)er pen daily lu the drinking water. The 
total eggs laid by the pens in numerical order were, respectively, us follows: 
1,285, 1,403, 1,438, 1,393, aud 1,414. The estimated costs per dozen eggs were 
15.4, 12.1, 13.8, 13.7, and 13.1 cts. Practically 90 per cent or above of the eggs 
were fertile in all lots, though only 32 per cent of the fertile eggs hutched lu 
the mangel-fed lot as compared with 50.8 per cent in the clover pen. It is thus 
concluded that clover gave the best results both in production and hatchabllity, 
with Bpsom salts a close second. 

In another test dealing with the addition of animal protein, a pen of pullets 
receiving both buttermilk and water to drink produced 1,635 eggs at an esti- 
mated cost of 12.9 cts. per dozen. Of these eggs, 75.3 per cent were fertile, 
of which 38 per cent hatched. A similar pen of pullets receiving only water 
to drink laid 1,139 eggs at an estimated cost of 15.9 cts. per dozen. Of these 
eggs, 94.1 per cent were fertile, of which 54.4 per cent hatched. It is, there- 
fore, stated that milk has given the best results for production and profit, but 
better hatching resulted when no milk was given. 

Duck feed4ng es^perimenU , — The gains made by two lots of 45 ducklings each 
hatdhed early in June were compared, the one lot being furnished with green 
feed while the other received none. A similar comparison was made with two 
lots of ducklings each hatched late in June. The ducks receiving green feed 
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made sUgUtly better gains in both experiinenta, but contradictory results were 
obtained in the previous year* It is concluded that where access to small runs 
containing some green material is afforded, it is not necessary to feed addi> 
tional green feed in the rati^ms of green ducks. 

Preserving and storing eggs, — ^In a study of the effect of various factors on 
the keeping qualities of eggs in storage, it was found that new-laid eggs were 
not in as good condition as determined by candling after storing for 6 months 
when they were treated by a commercial process as when they were untreated. 
Such decisive results were not obtained with commercial eggs, however, there 
being 11 per cent more extras but also more seconds and cracks among the 
processed eggs. 

In a comparison of different types of cases, no superiority was shown in 
the use of a type of nonventilated ease over the use of the usual common egg 
case. Of the eggs which were wa^ed before storage, 68 per cent were graded 
as extras as compared with 53 per cent of clean eggs in another ex])erlnient. A 
comparison of the use of clean fillers with dirty fillers in the egg cases showed 
that eggs packed for storage in clean fillers and fiiats graded 8 per cent better 
than those packed in dirty fillers. The storage of eggs with the small end 
down produced over twice as many Mtims as when they were stored with the 
small end up. The comparisons for table use of processed and nonprocessed 
storage eggs were decidedly in favor of the processed eggs. 

Comparative Influencea of various protein feeds on laying hens, K. M. 
Shkbwood (Toamw Sta, Bui, S17 (ififil), gp, 5-34 )• — I'he results are rei>orted of 
five experiments in which varying amounts of animal proteins have been re- 
placed by cottonseed meal in the rations of laying hens. 

Cofnparative value of mdat sorap^ tankage, and cottonseed meal for laying 
hens. — Eight pens of 19 Single Comb White Iieghorn pullets each were used 
in this experiment which lasted from January 6 to August SI, 1920. The mash 
fed to these birds consisted as a basis of 125 parts of wheat bran, 75 parts of 
wheat shorts, and 100 parts of milo meal. The protein supplements to the 
basal mash in the different lots consisted of 100 parts of meat scrap, 83 parts 
of tankage, 85 parts of meat scrap and 20 parts of cottonseed meal, 71 parts 
of tankage and 20 parts of cottonseed meal, 70 parts of meat scrap and 40 
parts of cottonseed meal, 58 parts of tankage and 40 parts of cottonseed meal, 
55 parts of meat scrap and 60 parts cottonseed meal, and 46 parts of tank- 
age and 60 parts of cottonseed meaL The mash eaten per hen varied fi*om 
16.4 lbs. for the lot receiving the maximum amount of cottonseed meal wltli 
tankage to 22.2 lbs. for the lot receiving meat scrap only. The egg production 
varied from an average of 8.4 doa. par hen by the lot receiving 40 parts of 
cottonseed meal and 58 parts of tankage to 10.7 doa. by the lot receiving meat 
scrap only. Tankage gave as satisfactory results as meat scrap, but the animal 
proteins without cottonseed meal were not uniformly better than when cotton- 
seed meal replaced part of the animal pmtela. 

Comparison of ftsh meal assd iamkage vMh eottanseed meal for laying hens.--- 
Four pens of 40 White liei^orn pullets were used in this test which was started 
November 2, 1920, and ended October 1, 1021. The animal protein used con- 
sisted of fish meal during the fimt 04 days and tankage during the succeeding 
240 days. A mash of wheat hrsm gray wheat shorts, and milo meal, 1:1:2, 
served as a haste feed* protein mwlammta oi 1 part of fish meal or 
tankage in one pen. In the othier pens MS, 80, and 50 per cent of this protein 
was replaced hy 10 Ihs. of cottonseed meal for each 15 Ihs. of the r^laced 
animal protein, respectively. The feed consumption of all the pens was avlte 
uniform, and the maximum difference in average egg pioduction was only 
0.9 dos. 
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Comparison of tankage toith cottonseed meal for laying hens. — -In this test, 
which contiDued from November 1, 1921, to September 21, 1922, three lots of 
40 White Leghorn pullets each were fed. One lot received tankage in the 
ration, while the others had one-half or all of the tankage replaced by double 
the amount of cottonseed meal. The pen receiving only the cottonseed meal 
as a protein supplement laid an average of 12 doa. eggs per bird as compared 
with 10.6 and 10 doz., respectively, by the lots receiving the tankage only and 
the combination of protein supplements. The mortality in the cottonseed 
nieal pen was highest, 5 hens dying as compared with 2 in the tankage pen. 
The feed cost for the eggs produced was lowest in the cottonseed meal pen. 

Comparison of meat scrap with cottonseed meal for laying hens. — ^This ex- 
periment was similar to the preceding except that meat scrap was used in place 
of tankage, and the test was conducted from October 1, 1922, to August 31, 
1923. The average egg production was 12.3 doz. by the meat scrap pen, 10.9 
doz. by the cottonseed meal pen, and 10.8 doz. by the lot receiving the com- 
bined proteins. 

Value of meat scrap, cottonseed meal, and alfalfa meal for laying hens . — 
This experiment differed from the preceding experiments in that the birds were 
confined in concrete yards without access to range. The time of the experi- 
ment was from October 1, 1922, to May 21, 1923. Four lots of birds were used. 
Two of the lots (1 and 3) received additions of 60 parts of meat scrap to a 
mash of wheat bran, gray wheat sho^, and white corn meal, 125 : 75 : 75, while 
the other two lots (2 and 4) had 120 parts of cottonseed meal added to the 
mash. Lots 3 and 4 also received additions of 25 parts of alfalfa meal to the 
ration. The mortality was as follows: Ix>t 1, 7; lot 2, 7; lot 3, 1 (killed be- 
cause of canker) ; and lot 4, 3 (two with broken eggs in the oviduct). The 
pens not receiving the alfalfa meal were largely unhealthy, showing throat 
lesions and a nasal discharge. The average egg production per bird in the 
lots 1, 2, 3, and 4 were 7.3, 6, 8.5, and 8.1 doz., respectively. 

After the first three months of the experiment, the pens receiving cotton- 
seed meal laid practically as well as those receiving meat scrap. The hatching 
Iiercentages of the eggs during a part of the experiment were determined as 
follows : Pen 1, 52 ; pen 2, 72 ; pen 3, 65 ; and pen 4, 66 per cent. 

New chick feeding facts, E. B. Habt, H. Stebnbock, J. Q. Halpin, and 
<>. N. Johnson (Wisconsin 8ta. Bui. 371 (1934), Id). — A popular 

account of the practical application of the results of the more recent chick 
feeding experiments, dealing especially with the importance and sources of 
vitamins and minerals in the ration. 

Egg production, monthly costs, and receipts on New Jersey poultry 
farms, W. H. Aixen (New Jet'sey Stas., Hints to PouUrymen, 13 (1923), No. 4, 
pp. 4). — ^A summary of the monthly records of production, costs, and returns 
from 30 poultry farms in the State keeping over 500 birds each. The records 
are for the season November. 1923, to October, 1924. 

Fifth western Washington egg laying contest, Ms. and Mbs. G. R. Shoup 
(Western Washington Sta. Bimo. Bui., 12 (1925), No. 5, pp. 115^124 ). — ^An 
account of the fifth western Washington egg-laying contest ct>nd acted during 
1923-24, with comparisons with earlier contests. 

DAIBT 7ABMnr&~DAIBTnrO 

• Proceedings of the World’s Bairy Oongresa (V. B. DepU Ayr., Dairy Div., 
World’s Dairy Cong. Proo., 1923, voU. 1, pp. X+743, n§s. 31; i; pp. F/+745- 
1599, figs. 55). --The foUowlng papers and various discussions in addition to 
those noted elsewhere were presented at the World’s Dairy Oongress, previously 
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discussed editorially (E. S. R., 49, p. 601) : Address of Welcome, by C. B. 
Hughes (pp. 2, 3) ; Response to Address of Welcome [trans. title], by J. Maen- 
haut (pp. 4, 6) ; Welcome on Behalf of th(‘ Department of Agriculture, by H. C. 
Wallace (pp. 6-^) ; Presidential Address, by 11. B, Van Norman (i>p. R~14) ; 
Dairy Products' Place in Improvement of Human Health, by H. C. Hoover (pp. 
14-17) ; The International Dairy Federation [trans. title], by C. Porcher (pp. 
41-45) ; The Dairy Cattle Associations and Their Work, by P. O. Lowden 
(pp. 65-69) ; The Relations Between the Manufacturer and the Producer, by 
B. H. Rawl (pp. 69-77) ; Address by the President of the United States, C. 
Ooolidge (p. 108) ; Address of Welcome, by .T. H. Moore (pp. 100, 110) ; Pro- 
grams and Methods, by R. W. Balderston (pp. 112-114) ; Quality Control Work 
of the Dairy Council, by C. I. Cohee, jr. (pp. 128-130) ; Self-government in 
Industry, by G. Pinchot (pp. 135-138) ; The Relation of the Dairy Industry to 
Child Welfare, by Mrs. I. C. Wood (pp. 139-143) ; Production and Marketing 
of Dairy Products in England, by E. W. Langford (pp. 143-140) ; The Meat 
Packer as a Distributer of Dairy Products, by L. D. II. Weld (pp. 22il-234) ; 
The Organization of United Dairies (Ltd.), by J. H. Maggs (pp. 235-242) ; 
Dairy and Factory Management, by A. Peter (pp. 242-245) ; The International 
Dairy Institute [trans. title], by A. C. Bovy (pp. 245-252) ; The Dairy Industry 
in Norway, by R. Mork (pp. 265-209) ; International Organization for the Utili- 
zation of Milk [trans. title], by E. Laur (pp. 270-272) ; The Pasteurization of 
Cheese, by S. K. Robinson (pp. 273-276) ; The Relation of Ensilage to Cheese 
Making, by R. Burri (pp. 278-287) ; The Use of Bacterial Cultures for Con- 
trolling the Fermentation in Emniental Cheese, l>.\ J. M. Sherman (pp. 287- 
290) ; New Developments in the Manufacture of Swiss Cheese, by^K. J. Mathe- 
son (pp. 290-300) ; Some Milk Tyijes Characterized by Their Reiinin Reaction 
and Their Importance In Cheese Making, by G. Koe.stler (pp. 300-302) ; The 
Flora of American Commercial Cheddar Cheese and Its Relation to Qualityg 
by G. J. Hucker (pp, 302-305) ; Pasteurization of Milk for Cheddar Cheese 
Making in New Zealand, by C. Stevenson (pp. 306-308) ; Relation of Lactic 
Bacteria to Cheese Ripening, by C. Gorini (pp. 308-4110) ; Control of the Fer- 
mentative Processes in Italian Cheese Types [trans. title], by C. Gorini (pp. 
311-314) ; The Connection Between the Bacterial Content of Milk from Which 
Cheese Is Made, and the Rapidity of Ripening of the Cheese, by C. Barthei 
and E. Hagiund (pp. 314-321) ; The Use of Selected Lactic Ferments in the 
Manufacture of Hard-pressed Cheese, by K. 11. Leitch (pp. 321-327) ; Bacterial 
Content of Grana Cheese while Ripimiug [trans. title], by G. D. Torre (pp. 327- 
329) ; The Ripening of Cheese, by F. W. J. Boekhout (pp. 330-336) ; Influence 
of the Acidiflcation of Milk on the Water Content of White Cheese [trans. 
title], by ProkS (pp. 336-339) ; Experiments in the Manufacture of Reunet 
Extract, by R. H. Leitch (pp. 339-341) ; Mongolian Cheese, or ** Nail Tofu/’ by 
M. Sato (p. 342) ; Methods of Disseminating Results of Research Coucerniug 
the Dairy Industry by Publlcatious, by J. H. Fraudsen (pp. 352-358) ; Develop- 
ment of the Dair^r Industry in India, by T. Das (pp. 358-366) ; Educadouai and 
Advisory Work in Dairy Farming Through the Agency of Milk Recording So- 
cieties, by G. H. Garrad and J. Mackintosh (pp. 382-392) ; Milk Recording in 
Scotland, by W. Stevenson (pp. 392-399) ; Task of the Government Dairy 
Experts with Regard to Matters of Dairying, by A. J. Swaving (p. 400) ; Con- 
ference on Dairy Publications, by J. H. Frandsen (pp. 419, 420) ; Means by 
Which the Ice-cream Industry Has Been Developed in the United States, by M# 
Mortensen (pp. 466-474) ; The Preparation of Standardized Mix in Country 
Plants, by W. White (pp. 474-477) ; Factors Influencing the Crystallisation of 
Lactose, by A. Leighton and P. N. Peter (pp, 477-488) ; Standardising tbe lee- 
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cream Mix, by W. B. Combs (pp. 48S~500) ; Sandy Ice Cream, by C. D. Dahle 
(pp. 500-^10) ; How Can We Best Safeguard Our Milk Supply? by 0. J. Hast- 
ings (pp. 512-521) ; Health Department Organization in Developing a Munici- 
pal Pasteurized Milk Supply with a Final Bacterial Count under 15,000, by O. 
H. Hart (pp. 521-530) ; Methods Employed within the Industry to Improve the 
Quality of Milk, by C. D. Pearce (pp. 530-537) ; What Constitutes Efficiency in 
Pasteurization? by S. H. Ayers (pp. 541-549) ; The Supervision of the Pasteur- 
ization of Milk by State Authorities, by H. A. Whittaker (pp. 549-555) ; Quality 
Rates and Premiums in the Finnish Dairy Industry [trans. title], by O. P. 
Pehkonen (pp. 568-577) ; Definition of Pasteurization by Law, by B. van der 
Burg (pp. 67S-582) ; Certified Milk, by W. H. Lee (pp. 582-585) ; Organized 
Effort to Improve Dairying in Czechoslovakia, by J. Kflieneck^' (pp. 593-603) ; 
Governmental Control of Butter and Cheese in Denmark, by S. S0ren8en (pp. 
745-749) ; Butter Control, by A. J. Swaving (pp. 749-758) ; Cheese Control, by 
A. J. Swaving (pp. 768-760) ; International Nomenclature for Cheese Brands, 
More Uniform Standards for Fat Control in Different Varieties of Cheese, Uni- 
form Methods of Examination of Cheese, by A. J. Swaving (pp. 760-762) ; 
Cheese Nomenclature, by ( 3 . Porcher (pp. 762-764) ; The Coordination of Fed- 
<‘ral, State, and Municipal Control, by W. S. Frisbie (pp. 764-768) ; Creamery 
and Testers’ License Laws, by II. W. Gregory (pp. 708-780) ; In Behalf of an 
International Control of the (Tlieese Trade (trans. title], by G. Fascetti (pp. 
781-786) ; Butter Control in Belgium [trans. title], by C. Huyge (pp. 786-792) ; 
Uniform Nomenclature and Gratle Standards of Quality as Applied to Butter, 
by M. A. O’Cnllaghan (pp. 795-798) ; Effect of Toj^graphical Considerations on 
the Preblem.s of Milk Distributhm, by H. S. W^illiams and A. T. K. Mattick (pp. 
800-805) ; Milk Transport in England, by J. S. Latham (pp. 806-811) ; Trans- 
portation of Milk in Bulk, hy J. P. Dugan (jjp. 812-817) ; Bulk Transportation 
of Milk by Kail, by H. E. Black (pp. 817-824) ; The Transportation of Milk by 
Means of Tank Motor Trucks, by C. E. Gray (pp. 825-830) ; The Costs of Milk 
Delivery, by A. B. Gardiner (pp. 833-835) ; Problems by Which the City Milk 
Dealer Is Confronted, by J. Le Fi*ber (pp. 851-855) ; Methods of Buying and 
Selling Milk, by C. G. Morris (pp. 855-863) ; Work of the National Dairy 
Council in Bringing About a Greater Use of Milk, by M. O. Maughan (pp. 863- 
865) ; Some Problems of Milk Distribution, by B. Davies (pp. 866-868) ; The 
l^roduction and Distribution of Milk in the Vicinity of Lyons [trans. title], by 
R. Guyot-Sionnest (pp. 875-880) ; The Methods of Milk Collection, Treatment, 
and Distribution Used by the Belfast Cooperative Society, Limited, by J, Hill 
(pp. 880-883) ; The Different Systems of Handling Milk in Italy [trans. title], 
by G. Fascetti (pp. 883-887) ; The Education of the Producer as to the Value 
of a Better Product as a Means of Increasing Sales, by L. T. C. Schey (p. 888) ; 
The Busslau Dairy Industry, by G. N. Kaminsky, A. B. Serejnikoff, and A. P. 
Yurmaliat (pp. 949-958) ; Development of the Central Creamery, by T. A. Bor- 
man (pp. 959-966) ; The Influence of Salt on the Flavor of Butter, by A. C, 
Dahlberg (pp. 966-974) ; Fishy Flavor in Butter, by H. H. Sommer (pp. 974- 
985) ; The Action of the Organisms Present in the Starters Used in Butter 
Making, by B. W. Hammer (pp. 985-993) ; Some Factors Relating to the Pro- 
duction of Cream for Butter Making in New Zealand, by W. Dempster and 
G* M. Valentine (pp. 993-997) ; The Commercial Significance of the Variable 
Constituents of Creamery Butter, by J. R. Keithley (pp. 997-1004) ; The Im- 
portance of the Equilibria in ttie System Milk Fat iu the Making of Butter, by 
W. van Dam (pp. 1004-1008) ; The Formation of Butter In Churning [trans. 
title], by O. Bahn (pp. 1008-1018) ; The Physiology of Milk Secretion, by C. 
Porcher (pp. 1016-1018) ; Some Aspects of the Physiology of the Mammary 
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Glands, by H. Isaachsen (pp. 1018-1027) ; Studies on the Milk Secretion during 
the Last Part of ttie Lactation Period, by G. Koestler (pp. 1034, 1035) ; Evi- 
dence of Deficiency of Mineral Nutrients in the Eations of Milk Cows, by E. B. 
Forbes (pp. 1036-1046) ; The Relation Between the Quantity and Availability 
of Calcium in the Ration and the Milk Yield of Dairy Cows, by B. B. Meigs 
(pp. 1046-1055) ; The Value of Minerals in the Dairy Ration, by O. Erf (pp. 
1055-1060) ; Factors Influencing the Vitamin Content of Cow’s Milk, by R. A. 
Dutcher (pp. 1060-1067) ; A Contribution to tlie Study of the Variations in the 
Ompositlon of Milk [trans. title], by E. Huynen (pp. 1067-1081) ; A Compari> 
son of Present-day Measures of the Productive Value of Feeding stuffs, and 
the Nutritive Requirements of Domestic Animals, by N. Hansson (pp. 1081- 
1090) ; Feeding Standards and Their Uses, by F. B. Morrison (pp. 1090-1097) ; 
The Production and Utilization of Milk (trans. title], by J. Frlmml (pp. 1111- 
1118) ; The Importance of the Development of the Dairy Industry in India, by 
W. Smith (pp. 1118-1122) ; The Classiflcation of the Lactic Acid Bacteria, by 
S. Orla- Jensen (pp. 1123-1127) ; The Important Streptococci of Milk and tluj 
Relation of Bovine Hemolytic Types to Those of Human Origin, by S. II. Ayers 
(pp. 1128-1136) ; Lactic Acid Bacteria with Special Reference to the BmsUIub 
acidophilus Type, by L. F. Rettger (pp. 1136-1144) ; On Fat Phagocytosis of 
l>eucocytes, by M. Sato (pp. 1152, 1158) ; On the Presence of Lecithin in Milk 
and in the Mammary Gland (trans. title], by O. Laxa (pp. 1168-1170) ; The 
Variation in the Mineral Constituents of Milk in Disease, by M. Sato (pp. 
1170, 1171) ; On thte Mineral Constituents of Colostrum Milk, by M. Sato (pp. 
1171-1173) ; Apparatus for Production of Bacterial Cultures for Dairy Pur- 
poses, by V. Brudny (pp. 1175-1177) ; Standardization of Dairy Equipment, by 
J. G. Stapleton (pp. 1179-1183) ; Beneflts of the Principle of Standardization, 
by R. M. Hudson (pp. 1183-1188) ; Selection of Metals in the Construction of 
Dairy Equipment, by O. F. Hunziker (pp. 1189-1202) ; Milk and Metals, by R. 
Seligman (pp. 1202-1212) ; Continuous Flow Holders Used in Pasteurization, 
Especially in Regard to the Time Factor, from a Bacteriologist’s Viewiwint, by 
C. S, Leete (pp. 1212-1218) ; Holding Tanks for the Milk Pasteurizing Ph)ccss. 
by S. M. Heullngs (pp. 1218-1222) ; Standardization, by S. J. Van Kuren (pp. 
1223-1228) ; Machine Milking in New Zealand, by A. B. Robertson (pp. 1228 - 
1232) ; The Attainment of Bacterial Purity in the Manufacture of Dried Milk, 
by H. Jephcott, R. F. Hunwlcke, and N. Ratclilfe (pp. 1265-1271) ; Milk Ad- 
ministration in England and Wales, by J. N. Beckett and J. M. Hamill (pp. 
1287-1293) ; The Extent to Which Bacteriology Can Be Used Administratively 
to Improve the Milk Supply, by W. G. Savage (pp. 1295-1300) ; The Supply of 
Milk to Large Towns, S. Orla-Jensen (pp. 1301-1306) ; The Hygienic and Eco- 
nomic Control of Market Milk Production in New York State, by R, S. Breed 
(pp. 1306-1312) ; Milk Service in Cities, by G. J. Blink (pp. 1312-1314) ; 
Standardization Aj^lied to the Sterilization of Milk Bottles, by J. H. Shrader 
and R. S. Craig (pp. 1317-1324) ; Sterilization of Milking Machines, by R. S. 
Breed and A. H. Robertson (pp. 1324-1329) ; Difflculties Encountered and 
Results Obtained in Enforcing the Milk Pasteurization Requirements in Balti- 
more, by J. H. Shrader and R. S. Craig (pp. 1325-1336) ; The Present Position 
of Milk Administratiott in Scotland, by G. Leighton and A. Stalker (pp. 1336- 
1340) ; Administration of Milk Control, by W. H. Price (pp. 1840-1347) ; The 
Development of the Dairy Sborthom in England and the Influence of the Breed 
on English Agriculture, by G. J. Buxton (pp. 1349-1354) ; Measures Which 
Have Been Most Effective in Raising the Production of Dairy Cows in the 
United States, by H. Eablld (pp. 1354-1362) ; Selection of the Dairy Cow by 
Ocmformation, by G. C. Humphrey (pp. 1362-1375) ; The Problem of Breeding 
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, for Milk Production, by R. B. Graves (pp. 1375-1383) ; The Wisconsin Experi- 
ment in Crossbreeding Cattle, by L. J. Cole (pp. 1383-1389) ; The Inheritance 
of Milk Production and Butterfat Percentage, by J. W. Gowen (pp. 1389-1396) ; 
Causes of Variation in Milk Secretion and Their Bearing on Practical Breeding 
Methods, by T. U. Ellinger (pp. 1396-1401) ; Cattle Breeding and Inbreeding, 
by M. A. O’Callaghan (pp. 1401-1405) ; Milk Yields and Associated Factors as 
Shown by the Scottish Milk Records Association, by J. F. Tocher (pp. 1405- 
1416) ; Dairy Animals in Italy [trans. title], by A. PIrocchl (pp. 1416-1423) ; 
Dairying in Brazil, by A. de Vasconcellos (pp. 1423-1437) ; Dairy Farming in 
Japan, by M. Sato (pp. 1437-1451) ; and details regarding the organization of 
the congress (pp. 1529-1558). 

Relative utilization of energy in milk production and body increase of 
dairy cows, J. A. Fbies, W. W. Bbaman, and D. C. Cochbane ( U . 8 . Dept . Agr . 
Hul. 1281 (1924), PP* /IP- 7). — ^This bulletin reports the results of a metabo- 
lism exi>eriment with dairy cows conducted cooperatively by the Institute of 
.Viiimal Nutrition of Pennsylvania State College and the XJ. S. Department of 
Agriculture. Three mature cows were used for the tests. The animals re- 
ceived the same ration of grain and alfalfa hay throughout the experiment, 
the ration being calculated to maintain milk production and produce an in- 
crease in live weight as lactation advanced. Two of the cows were fed 
(luring three periods, while the results on the third animal are only for two 
periods. Each period was divided Into a preliminary portion and a digestion 
expe^riment of at least 9 days* duration. The animals were also placed in 
the respiration calorimeter for 48 hours during the last 10 days of each 
I>criod. The usual analyses of feed, excreta, and milk were made during the* 
digestion periods, as well as determinations of the gas and heat metabolism 
while in the respiration calorimeter. The amount of methane lost and the 
heat of fermentation were found to affect markedly the efficiency of digestion 
of the energy in the dry matter of the ration. The manner of considering the 
milk as body gain or by ignoring it also had a distinct effect on the digest!- 
hi lily of the ration. 

The results indicated that milk production takes place by a more direct 
method than through the transformation of body tissue, since there was a 22.32 
p(‘r greater utilization of the net energy of the feed for milk production 
than for ixxly increase. The computed heat production of the cows was from 2 
lo 3 i>er cent higher than that measured by the calorimeter, indicating that 
the measured heat production is slightly less than that actually produced. 
There was an increase of about 2 per cent in the heat production of animals 
during the last stages of gestation as compared with similar nonpregnant 
cows. The excess energy required for standing over lying was similar in 
amount to that found In earlier experiments with steers. 

A special container devised by the senior author for collecting the excreta 
from the cow In the respiration chamber is described. 

[Experiments with dairy cattle at the South Carolina Station] (South 
Carolina Sta, Rpt 1924, PP* results of various experiments 

with dairy cattle are r^^rted. 

Preliminary milMny for Uoihday teeU , — ^In tests of the influence of leaving 
milk in the udder on the butterfat yield during the succeeding two days, it 
was found in the 12 trials that in 9 there was an increase In the butterfat 
yield. In 10 an Increase in the butterfat percentage, and In 7 an increase in the 
milk yield. 

Vomparative value of com an4 eoryhmm riliipe.— The results of the com- 
parative study of corn and sorghum silage were much as iu the previous year 
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(B. S. Bm 50, p. 679). It required 165 lbs. of corn silage or 181 lbs. of sorgbum 
silage to produce 100 lbs. of milk. Tbe com silage, however, cost 1.76 times 
as much to produce. 

Calf feeding, — The results of a comi>arative test of hand-feeding and self- 
feeding grain to calves are reported. The experiment lasted nine weeks, during 
which one lot of calves was hand-fed twice dally a ration of 100 parts com 
meal. 100 parts ground oats, 100 parts wheat bran, 60 parts linseed meal, and 
3.5 parts salt, while the other lot had access in separate compartments of a 
self-feeder to shelled corn, wheat bran, linseed meal, whole oats, corn meal, 
ground oats, velvet bean meal, bone meal, salt, and ground limestone. The 
self-fed calves showed a preference for whole com and oats as compared 
with the ground grains. The average gains in weight of the two lots were similar, 
being 143 lbs. for the self-fed lot and 137 lbs. for the hand-fed animals. The 
hand-fed group, however, gained 5.48 in. in height as compared with 3.32 in. by 
the self-fed group. It is pointed out that the gain in bony growth was more 
desirable for animals of this age than the fattening tendency of the self-fed 
calves. The calculated costs per pound of gain were 12.4 cts. for the self-fed 
group and 10.4 cts. for the hand-fed group. 

KfTect of feeding cabbage and potatoes on flavor and odor of milk, < \ .T. 
IlABcocK (U. S. Dept. Agr. Bui. 1297 (1924), pp. 12, ftgs. 4 ). — Six Holstein and 
10 Jersey cows were divided into four groups for the study of the effect of 
the feeding of cabbage and potatoes on the flavor of the milk produced, as 
was done with turnips and other succulent feeds in earlier investigations 
(E. S. R., 60. p. 377). The results of the opinions of the Judges of the flavor 
and odor of the milk produced while on these feeds were as follows: 

Classification of samples of milk produced hy cotos receiving cahhage and 

potatoes 




Flavor 



Odor 


Kind of feed 

Normal 

Very 

slightly 

off 

SlighUy 

off 

Off 

Normal 

MtehtSyiSlight'y 

off i 

' .. 

Off 


Per d. 

Per d. 

Per d. 

Per d. 

Per d. 

Per d. 

Per d. 

Per d. 

Basal ration (check for cabbage) 

M.2 

4.6 

1.2 

0 

03.8 

4.60 

1.60 

0 

15 lbs. of cabbage 1 hour before milk- 
ing 

34.0 

38.0 

' 22.0 

15.1 

3X3 

31.70 

26.20 

if. 8 

30 lbs. of cabbage 1 hour before milk* 
ing 

10.6 

21.2 

25.7 

33.5 

16.8 

22.60 

28.50 

32. 1 

30 lbs. of cabbage immediately after 









milking 

Basal ration (check for potatoes) 

76.2 

13.6 

X5 

1.7 

70.0 

9.65 

0.65 

1.7 

oao 

a6 

.4 

0 

06.0 

2.20 

.00 

0 

15 lbs. of potatoes 1 hour before milk- 









ing. 

87.7 

8.6 

3.7 

0 

1 87.7 

7.40 

4.00 

0 

30 lbs. of potatoes 1 hour before milk- 
ing. 

8X7 

7.0 

3.4 

0 

88.2 

7.30 

4.60 

i 0 

30 lbs. of potatoes immediately after 






2.40 

' i 


1 

milking 73 . 

96.4 

3.6 

0 

0 

07.0 

.60 

i 

i ® 


The results showed that the feeding of cabbage before milking produce<l 
abnormal flavors and odors in tbe milk, which were increased by Increasing the 
amount of cabbage fed. The flavors were also more pronounced in the cream 
than in the milk. Aeration was found to reduce the objectionable flavors and 
odors in tbe milk. Potatoes consumed one hour before milking had a slight 
tendency to produce objectionable flavors and odors, but the extent was not 
increased with an increase in the amount of potatoes consumed. Both potatoes 
and cabbage could be fed after milking without the development of serious 
objectionable flavors and odors. 
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Kaisini^ the dairy calf when whole milk is sold, C. H. Ec^kels and T. W. 
GULLTCKSON (MitmeBota Sia, Bui, 216 (1924) t pp, S-SO, fiftn, IS), — This bulletin 
reports the results of experiments in raising calves with minimum amounts of 
whole and skim milk and with powdered skim milk, malted milk, and powdered 
and semisolid buttermilk. The part dealing with the desiccated milk products 
has been previously noted (E S. R., 49, p. 473 ; 51 p. 778.) 

Eighteen calves divided into five groups were used in the study of the mini- 
mum whole and skim milk requirements. Three of the groups received whole 
milk until weaning at from 50 to 72 days of age. Group 4 received i)art skim 
milk after 40 days, while group 5 received only skim milk after 4 weeks of age. 
The calves of groups 1, 2, and 5 were grade Holsteins, while group 3 consisted 
of purebred Jerseys and group 4 of grade Guernseys. All calves had access to 
grain and alfalfa hay, tlie former being limited to 5 lbs. per head daily. When 
whole milk only was fed, the Holstein calves required from^ 432 to 879 lbs., 
while the jerseys required 572 lbs. each. With skim milk the Holsteins re- 
(luired from 161 to 178 lbs. of whole milk and 378 lbs. of skim milk, while the 
Guernsey required from 360 to 506 lbs. of whole milk and from 72 to 103 lbs. of 
skim milk. 

The gains in weight and height of the calves were compared with the normal 
to 180 days of age. It was found that the calves were somewhat l>elow normal 
in weight for some time after weaning, but this was no more evident for those 
weaned at 60 days than in other groups. Height was less affected by the feed- 
ing than was weight. It is stated that these calves will attain normal growtli 
by 2 years of age. 

The bacterial flora of milking machines, A. H. Kobektson iNcw York State 
Sta. Tech. Bui. 105 (1924), pp, S-62y . — ^The results are retwrted of a study of 
the morphology, motility, spore formation, chromogenesis. Gram stain gelatin 
liquefaction, nitrate reduction, fermentation of dextrose, lactose, and saccha- 
rose, and litmus milk reactions of 721 cultures isolated from various parts of 
milking machines used in 42 dairies. The cultures have been tabulated accord- 
ing to the genera, with characteristics of each, and described by the numerical 
system recommended by the Society of American Bacteriologists. 

There ap{>eared to be some relation between the care given the milking ma- 
chines and the flora found. In general the group of white Gram-positive micro- 
cocci was the most common when the machines received relatively good care by 
cleaning with brine hypochlorite solutions. Gram-negative rods of Streptococ- 
cus lacti>8 types were more prevelant when conditions were less sanitary. 
Alkali-forming rods were found in connection with tul>es cleaned by submerg- 
ing them in cold water or weak sterilizing solutions. Various other forms were 
also found, including yeasts and molds. The types found were no more harmful 
than those on other dairy utensils, but under poor conditions the quantities 
gaining access to the milk from the milking machine may be greater. 

Filtration and clarification of milk, A. 0. Dahlbebo and J. O. Mabquarot 
(New York State Sta. Tech, Rttl. lO^ (1924), PP- S-27 pU. 4 fiff* i).~-The effect 
of clarification and filtration on the various qualities of the milk has been in- 
vestigated by comparing portions of the same milk after filtration or clarifica- 
tion with the origii&il raw milk. The filters used in this study were the Bur- 
rell-Simplex No. 8, the liSdd filter No. 7, and the Creamery Package No. 6. 
Clarification was done with the De Laval clarifiers Nos. 95 and 120. The re- 
sults of the laboratory findings were verified in commercial milk plants. 

Both clarification and filtration rmnoved the visible sediment, but by micro- 
scopic examination it was found that filtration did not remove all invisible par- 
ticles (less than 0.02 to 0.06 mm. in diameter), though they were apparently 
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removed by elariiicatiou. Neither method of removing the Hedimenl affected the 
composition, flavor, acidity, nor keeping quality of the milk, Olariflcation at a 
high temperature tended to decrease the siae of the cream layer, due to a reduc- 
tion in the size of the fat globulesi, while filtration had no effcict. The optimum 
temi>erature for clariflcation was 40'' F. Bacterial studies of the milk showed 
that clarification broke up the large clumps of bacteria, while filtration had no 
eff€K:t. Olariflcation reduced the cell content of the milk 67.3 per cent, while 
filtration had no Influence in this respect 

Successful cream whipping, J. O. Heninq (New York State Sta. Oirc. 77 
(1924) y pp. 4y 7). — ^Directions for whipping cream. 

Ice cream formulas and standardisation, H. P. Davis, P. A. Downs, and 
B. Masurovskt (Nebraska Sta. Buk 20S (1924), pp* S-29). — This consists 
mainly of a presentation of formulas fear various kinds of ice cream, including 
a classification of ice creams and directions for standardizing mixes. 

VZTEBIHABY ICESICINE 

Jiang's Gernian-Knglish dictionary of terms used in medicine and 
allied .sciences, edited and rev. by M. K. Meyers (Philadelphia : P. Plakiston*s 
Son Co,, 1924, 3. cd., enl., pp, F//-f-di3). — ^The third edition of this glossary 
of German medical terms is said to contain approximately 53,000 definitions, 
including over 4,000 new terms. 

Animal diseases in southern Brazil [trans. title], F. Schmidt (Berlin. 
TierarztL Wchnschr,^ 40 (1924), No. S9, pp. 5S2SS4 )^ — A brief u<*connt of the 
r)ccurrence of the more important infectious diseases of domestic animals in 
.southern Brazil. ^ 

Annual report on the occurrence of infections diseases of animals in 
Germany [trans. title] (Jahresher. Verbr. Tierseuch. Deut. Reichc, 92 (1920- 
1921) y pp. /F-f-56-f3d). — This continuation of the reports previously noted 
(E. S. H., 50, p. 182) covers the years 1920 and 1921. 

A new clinical method for blood typing, O. M. Gbuhzit and L. T. Clark 
(Jour. Lab. and Clin. Med., 10 (1924), No. 1, pp. 69-68, figs. 2). — ^Tbe authors 
describe a simple test which may be completed in 5 to 10 minutes. 

Specific dressings. — A study of local immunity [trans. title], A. Bksueuka 
(Ann. Jmt, Pasteur, S8 (1924), 7, pp. 566-^80). — ^Essentially noted from 

another source (E. B. R., 60, p. 78). 

The relation of the melltonsis-abortus group of organisms to huinaii 
health, A. C. Evans (V. 8. Dept. Agr., Dairy Div., WorWs Dairy Cong. Proc., 
192S, roi. 1, pp. 562-568). — ^In this paper the author deals with the present 
status of knowledge of this group of pathogenic organisms. The a<*count is 
based uiK>n investigations by the author, previously noted (E. S. R., 39, p. 289; 
49, p. 380; ’50, p. 188; 61, p. 283), and of others. The author concludes that, 
if there were no other reason for milk pasteurization, it would appear to bo 
folly to drink raw milk containing the abortus organism. Recent accounts 
of investigations by Keefer (E. B. R., 60, p. 684), Auricchio (B. B. li., 51, p. 
81), and Burnet (E. S.*R., 61, p. 181) have been noted. 

On the serological differeutlatiou of B. abortus and B. molitensis [transT 
title], H. FuTAicxnu (Jour. Japan, Boc. Vet, Boi., $ (1924), No. 2, pp. 127-147).--' 
In attempts to differentiate between Baderium abortus and B. meUtensis, the 
only point of differentiation appeared to he the agglutination with heated 
antigen. On heating the antigen to from 60 to 100* O. for an hour, B. abortus 
was agglutinated more powerfully than B. meltfemis. 

A study of the agglutisiatlOB test for bovBte Infectious abortlou, F. P. 
Mathbws (Jour. Infect. Diseaees, S8 (1924), Ho. 5, pp. 496-501). — In the study 
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reported au antigen was prepared by growing three different cultures of BaoU- 
lus abortus on agar for 48 hours and washing off the growth with phenolized 
salt solution. This antigen was diluted to correspond with a turbidity of 3 in 
the McFarland nephelometer, a dednite amount of this dilution was further 
diluted with an equal amount of phenolized salt solution, and a portion of the 
second dilution was treated in the same manner. The 3 antigens thus pre- 
pared were tested with the sera of 170 cows from 9 herds, the test being made 
at the end of 18> and 42-hour ineubatlonB, respectively. 

The results obtained were divided into three groups, the first comprising the 
sera from 82 animals, all of which gave negative results with antigen 1, 53 
negative with antigen 2, and 21 negative with antigen 3; the second the sera 
of 8 animals reacting alike at the 18-hour reading and giving a titer of 1 to 25 
with antigen 1, 1 to 50 with antigen 2, and 1 to 100 with antigen 3 ; and the 
third the sera of the 80 remaining animals, all of which gave higher reactions 
than the other groups. T^e titers in groups 2 and 3 showed that a definite 
ratio exists between the amount of serum and the number of organisms in the 
antigen when the liter of the serum Is reached, and that as the turbidity de- 
crc^ases the agglutinability increases. 

The results obtained at the forty-second hour reading were inconstant with 
antigens 2 and 3, and are thought to indicate that after 18 hours the reaction 
becomes nonspecific. 

Tests with antigens varying in H-lon concentration between pH 6 and 8 indi- 
cated no variation in agglutinability with a change in H-lon concentration. 

In the particular herds studied the average titer of positively rea<‘ting sera 
was higher In herds in which the abortions had persisted for some time than 
in those In which the disease was of shorter duration. 

Studies on a non- virulent living culture of Bact. abortus towards pro- 
tective vaccination of cattle iigainst bovine infectious abortion (Bang's 
abortion disease), I. F. Huddlbson {Michigan 8ta, Tech, Bui, 65 (1924), 
pp. 3-56 ), — ^The avlnilent strain of B. abortus used in previous immunization 
cxi)eriments conducted on guinea pigs (B. S. R., 52, p. 481) has been testeil 
similarly on cattle, including 28 animals in an experimental herd and 118 in 
live other herds. 

The general procedure was to administer subcutaneously 30 cc. of a baeteriu 
prei>ared from the avirulent strain by sterilization with phenol and to follow 
this after a week's interval by the same dose of a living culture. The blood of 
(^ach animal was examined by the complement fixation and agglutination tests 
))efore and after the inoculation. Similar tests were also made with the* milk, 
and the milk fetuses and fetal membranes were examined bacteriologically and 
the results confirmed by guinea pig inoculation. Routine clinical examinations 
were made throughout. In the experimental herd the animals, when treated, 
were grouped according to their previous histories of abortion and blood 
reaction. 

Six pregnant heifers, which had no history of abortion and gave negative 
blood tests, were exiK>sed to natural infection after the inoculation. All gave 
birth to normal calves, and B, abortus was not recovered from the uterus nor 
milk of a single animal. Antibodies for B, abortus were absent or slight at the 
time of parturition but increased rapidly after the injection, declining slowly 
again after about 60 days. In all but one case, the antibody content of the 
milk was low. The blood sera of the calves were negative before and after 
nursing. 

Four pregnant heifers which had previously shown a positive blood reaction 
to one or both tests were subjected to artificial infection after inoculation. 
Three calved normally, the fourth being accidentally killed. 
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III a group of 10 cows having a history of abortion or a positive blood test 
at the time of treatment^ 3 showed no evidence of the disease after treatment, 
nor was B. abortus found in the uterus or the milk. Of the remaining 7, 2 
of which had aborted previously, 5 were pregnant at the time of vaccination 
and the other 2 became so later. Of the entire number, 5 aborted, and B, 
abortus was recovered from either the milk or the uterus of all. Two cows 
which had never given a positive blood reaction nor aborted were injected 
intravenously with living vaccine. Both were slaughtered before calving and 
showed no evidence of B. abortus in any of the organs tested, including the 
fetuses. As a check on these results, 2 heifers were given intravenous injec- 
tions of a virulent strain of B, abortus, and this was later reoovdl*ed in the 
uterus and fetus. 

The effect of the treatment of herd cattle with killed and living avirulent 
cultures is shown by the breeding efficiency after treatment, which varied from 
78.6 per cent to 100 per cent. In the controls leceiving no treatment, the 
breeding efficiency ranged from 0 to 86.6 per cent. 

The data are thought to indicate that the culture studied has lost its viru- 
lence for cattle as well as for guinea pigs, and that some degree of immunity 
follows its inoculation. Attention is called, however, to the fact that not all 
abortions are due to B. abortus, *'lt is certainly evident that all breeding 
troubles will not be solved alone by giving the animal protection against B. 
abortus infection. If the vaccine proves to be of value in the fight against 
this one disease of the genital organs, then its application, together with the 
necessary clinical treatment for other diseases of the reproductive organs, 
should reduce the abortion rate and breeding trouble in cattle to a small 
percentage. The use of this nonvirulent culture of B, abortus is still in the 
experimental stage as regards its virulence and value as an immunizing agent. 
Further, it is not certain that the correct dosage or route of injection is being 
used. It will require many years of work and entail much expense before 
all uncertain factors are made clear.*’ 

Investigations upon flagellate infections, K. P. Stbonq {Amer, Jour. Trap. 
Med., 4 No. 4, pp. pis. 6 ). — In the course of the author’s 

investigations, a flagellate parasite was discovered in three species of Euphor- 
bia in Centi*ai and South America, in which it produces fiagellosis. The coreid 
bug Chariesterus cuspidatus was found to transmit the infection from the 
plant to a species of lizard. Extensive experiments upon animals demonstrated 
that the flagellate as it occurs in the plant and also in the intestinal tract of 
the insect is not pathogenic for vertebrates. However, after it has passed 
through the Insect to the lizard it acquires patliogenlc properties and may give 
rise to a form of tropical ulceration in the skin. 

Experimental treatment of ** mal die caderas ** with Bayer E05 [trans. 
title], R. Dios (Compt. Rend. 8oc. Biol. IParis], 91 il9»4). ^o. SI, pp. XOSS, 
lOSS ). — ^The author’s exi>eriment8, together with those of others, have led him 
to conclude that Bayer 205 is useful in combating mal de caderas in the north 
of Brazil. 

Report of experimental work to determine whether avian tuberculosis 
is transmitted through the eggs of tuberculous fowls, O. P. Pitch, R, E. 
LtjBBEHUssN, and R. N. Dikmans {Jour. Amer. Vet. Med. Assoo.^ 66 {1964), 
No. 1, pp, 4S-5S ), — ^The authors’ investigations, details of which are presented 
in tabular form, have led to the conclusion that the egg is of no considerabie 
significance in the transmission of avian tuberculosis. Of 62 hens used, only 
46 laid, indicating that as high as 60 per cent of tuberculous hens in all stages 
of the disease may not produce eggs. Of 876 eggs examined, 667 by culture 
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and 609 by inoculation, the germ of tuberculowis was found in the composite 
of 9 eggs, but this does not imply that all of the 9 eggs contained tubercular 
bacteria, since they came from 2 different hens and only an occasional egg 
from these hens actually contained the germ. 

“ It would be safe to conclude from these results that less than 1 per cent 
of eggs from tuberculous fowls actually contain living tubercle bacteria. It has 
l>een shown, however, that chicks may be hatched from artificially infected 
eggs, and it is possible that a naturally infected egg might hatch and the 
chick itself be actually tuberculous. The possibility of this actually occurring 
under field conditions and, further, that it would result in the active spread of 
disease is quite remote.** 

The shells of 2(K) eggs coming from known tuberculous birds were carefully 
washed in sterile saline, the saline centrifuged, and the sediment injected in- 
trapcritoneally Into poultry with a view to determining whether the disease 
is disseminated through their Iw^comlng soiled with feces containing the bacil- 
lus. The results obtainetl were negative in all cases. 

Diseases of dairy cattle < U. S. Dept. Agr., Dairy Div., World's Dairy Cong, 
Proa., 192S, vol. 2, pp. 1453-1528, fig. 1), — Addresses presented before the 
congress Include: Protozoan Diseases of Dairy Cattle, by A. Theller (pp. 1453- 
1460) ; Diseases of the Digestive System of Cattle, by D. H. Udall (pp. 1461- 
1467) ; Bovine Mastitis, by F. S. Jones (pp. 146R-1473) ; Mastitis, by J. N. 
Frost (pp. 1473-1481) : Bovine Tuberculosis Control, by V. A. Moore (pp. 1482- 
1488) ; Investigations on the Pathology of Streptococcic Mastitis and on the 
Transmission of Mastitis through Milking Machines, by O. B. StenstrOm (pp. 
1480-1493) ; Osteomalacia and Its Occurrence in Cattle In Norway, by P. Tuff 
(pp. 1404-1501) ; Control of Foot-and-mouth Disease in Europe* [trans. title], 
by R. von Osterlag (pp. 1501-1512) : Sterility in Dairy Cattle, by W. L. Boyd 
(pp. 1612-1510) ; and The Present Status of Our Knowledge of Abortion Dis- 
ease, by C. P. Fitch (pp. 1610-4528). 

International trade in dairy cattle, J. R, MoHijr.R (U. S. Dept, Agr,, Dairy 
Div., Worlds Dairy Cong. Proc„ 1923, rol. J, pp. 26-33), — Regulations govern- 
ing the importation and exportation of livestock, formulated with a view to 
preventing the dissemination of parasitic and microbial diseases, are discussed. 

The piroplasms found in bovlnes, — I, The Theilerias [trans. title], B. 
BiiUAiFr (Ann. ParasitoL Jiumaine ct Campar., 2 {1924) f A'o. 4f PP* 346-353, 
figs. 3). — In this first paper, on Theileria. the .species T, atinu/ata, T. dispar, 
and T. mutans are dealt with. A bibliography of 20 titles is included. 

Experiments with anti-hog cholera serum and hog cholera virus, E. W. 
PoRTEK (Vet. Alumni Quart. [Ohio State VnivJ, 12 (1924), 2, pp. 38-41 )* — 

To throw some light on post-vaccination troubles in hog cholera Immunization 
work, a study was made of the effect of using (1) large doses of serum and 
(2) virus which had beeu held at high temperature. 

In the first test three llttcns of pigs of the same age were treated with the 
same amount of virus, 2 cc., and amounts of serum varying from 6 to 40 cc. 
One litter, which was kept under farm conditions in cholera-free territory, 
was tested for Immunity about 6 months later and one which had been kept In a 
laboratory about 8 months later. In both casqs the immunity remained abso- 
lute. The third litter, which had been sold and was fed on city garbage, was 
not tested, hut remained healthy. It is concluded that large amounts of 
serum can be given without decreasing the immunity secured. 

To test the effect of heat, samples of carbollzed and uncarboUzed virus were 
held at temperatures of 50. 70, and 99.5* P. and tested for virulence on the 


* Also in Berlin. tierilrzU. Wchnnohr., 40 (1924), No. 86^ pp. 481-484. 
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eighth and fifty-seventh days. In the tests with vtrns held for 8 days, all of 
the pigs developed symptoms within 7 days, the time of deatli showing little 
variation. In the lot injected with vims which had been held for 57 days 
there was a slightly slower reaction, but with little difference as a result of 
the different temperatures used. At the end of this time both carboliased and 
uncarbollzed virus appeared to be badly contaminated. 

Investigations of the extensive outbreak of Boraa disease of the horse 
in Hesse ftrans. title], W. Zwick and O. Siovbied (Berlin. Tier&retl. Wehnachr., 
40 (1924), No. S5, pp. 465-471^ 7). — ^The authors report upon Investigations 

of an outbreak of this disease in Oberhessen, where it has not previously been 
known to occur so extensively. A list of 34 references to the literature is in- 
cluded. 

The frog as the second intermediate host of a trematode parasite of 
the duck and hen [trans. title], W. NfixxEB and C. Waonxb (Berlin. TierUrztl. 
Wchneohr., S9 (1923), No. 44t PP- 403, 4^4). — ^The authors find that the frog is 
a host of the cercarla of Hypoderaeum conoideum (Bloch) =^Echinostomum 
conoideum (Bloch) Kowalewski (1898), a parasite of the duck and hen. 
Encapsulation takes place in the kidneys of the tadpole and the young frog, 
and the parasite is later consumed with the frog host by the fowl. A list is 
given of six references to the literature. 

Development of the liver flnke up to cercarla in Dimnaea stagnalis 
[trans. title], W. NdixES and K. Spbehn (Berlin. Tierdrztl. Wchnschr., 40 
(1924) ^ ^ 0 . 29, pp. 339, 370). — ^The authors* investigations show that the 
miracidia of the liver fiuke (Fasciola hepatica L.) may penetrate young snails 
of L. siaffnalis Schnkn. and pass their development to the cercarial stage. 

The influence of diet upon the liver injury produced by carbon tetra- 
chloride, N. C. Davis (Jour. Med. Research, 44 (1924), No. 5, pp. 301-314* 
pis. 2). — Expeilments conducted by the International Health Board of the 
Rockefeller Foundation upon dogs are reported which show conclusively that 
factors of diet exert an enormous influence upon the toxicity of carbon tetra- 
i*liloride. 

Mixed diets and high protein diets, which may be considered normal for 
dogs, are more or less protective. High carbohydrate diets afford very strik- 
ing protection against liver injury. Starvation, on the other hand. Is harmful. 

* All-fat ’ diets preceding carbon tetrachloride administration are conducive to a 
maximal injury of liver parenchyma.” 

XTTEAL ETOXHEEBIHG 

Hydrodyiiaiiiie*, EL Lakb (OamMdffe: Untv. PntM, 1994, S- pp. XVI+ 
687, figs. 83). — ^This is the fifth edition of this book, the first edition of which 
was published in 1879. It contains chapters on the equations of motion, inte- 
gration of the equations in special cases, irrotational motion, motion of a liquid 
in two dimensioiis, irrotational motion of a liquid — problems in three dimen- 
sions, on the motion of splIdB through a U^id— dynamical theory, vortex 
motion, tidal waves, surfUce waves, waves of expansion, viscosity, and rotating 
masses of liquid. 

Seml«ci»cular weirs eaUlnrated at Furdne Dudversltl^, F. W. Omme (Engin. 
News-Reo., 9$ (M4), No. S, pp. 182, IBS, figs, t).— The results of tests of semi- 
circular weirs of six dlffisiwt sixes of opentiHi: are pieimited and discussed, 
and the equation r epe es e n ttng the flow from such a weir opening is deduced. 

Farm drainage meHiods (survey aad destgu), 1908-1PM2, H. B. Bob 
(Minnesota Bta. Bui. 218 (1924), PP- 0-71, figs. 22).— A large amouut of routine 
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engineering information is contained In this bulletin on methods of survey 
and design of farm drainage systems, which is based on experience at the 
station ffom 1008 to 1922, inclusire. 

Farm drainage methods (constmctioii) , 1.0O8*-J.022, H. B. Box (Minne- 
sota Sta, BuL 217 (1924) f pp. 5-44* 51), — A large amount of routine 

information on the construction of farm drainage systems Is presented, which 
is based on experience at the station during the period 1908-1922. 

The deterioration and preservative treatment of timber, A. S. Dawson 
(IJngin. Jour, [Canada], 7 (1924), No, 8, pp. 558-555, fig. 1). — This is an 
economic discussion of the subject in which data are presented on deteriora- 
tion in structural timbers and the economic value of preservative treatment. 
Records of results from the treatment of timber are tabulated. 

Relation of temperature and pressure to the absorption and i>enetration 
of zinc chloride solution into wood, J. D. MacLean (Amer. Wood Prcftervers' 
Asttoc. Proa,, 20 (1924), PP- 44-^1, fi0^. 8), — Studies conducted by the U. S. D. A. 
Forest Products I^iaboratory are reported which showed that high solution 
temperatures are very effective in improving the absorption and penetration 
of zinc chloride in wood. There is a limit above which the temperature-pres- 
sure combination should not go if collapse is to be avoided. This limit Is ap- 
parently higher for large pieces than for small ones, and higher for some 
.«jpecies than others. 

It is believed that the use of high temperatures in the zinc chloride treatment 
will not only result in l>etter treatment but will bring about considerable 
saving iu wst of operation, by shortening the time of treatment or by eliminat- 
ing steaming. 

Crushed brick makes good concrete block (Cancrete [Detroit], 25 (1924)- 
No. S, pp. 91, 92). — The results of experiments are briefly reported which 
showed that crushed brick aggregate, while a little harsher to work than a 
inixturt* of screenings and torpedo sand, is as easy to work as a straight tor- 
P(?d(> mixture, and for a given amount of cement and a given fineness modulus 
of tlie aggregate will produce concrete of about the same strength as when 
ordinary aggregates are used. 

Popular mechanics concrete handbook No. X (Chicago: Popular Mechanics 
Press, [192S], pp. 1S8), — ^The use of concrete in the manufacture 

of small useful articles around the farmhouse and garden is briefly described. 

Public Hoads, [December, 1924 ] (V. S. Dept. Agr., Public Roads, 5 (1924). 
Vo. id, pp. 24, ftps. 27). — This number of this periodical contains the status 
of Federal-aid highway construction as of November 30, 1924, together with 
the following articles: Accurate Accelerometers Developed by the Bureau of 
IMiblic Roads, by L. W. Teller (see below) ; Hi^way Traffic In California, by 
1j. I. Hewes; The Economical Use of Wheel Scrapers, by J. L. Harrison; and 
North Carolina Investigating Pressure on Wpe Culverts. 

Accurate accelerometers developed t>y the Bureau of Public. Roads, 
li. W. Tkixeb (U. S, Dept. Apr., PutUe Roads, 5 (1924], No. 10, pp. 1-9, figs. 
15). — Accelerometers developed In connection with the well known studios of 
impact of trucks on pavement are described, and data from their calibration are 
tabulated. 

Laboratory strength^teets of motor^rack Wheels, T. W. Gbkknk (Jour. 
Hoc. Automotive Bngin,, IS (1224), "No. 2, pp. 159^15$, 174, tt09. IS ). — ^Iiaboratory 
tests conducted at the U. S. !Bureau of Standards with two each of standard 
wood, cast steel, X-beam type, steel disk, alumfntim, and rubber cushion motor 
truck wheels are r^rted. 

In radial compression all of the whetis were sufficiently strong to withstand 
any load to which they might be subjected in ^rvice. With reference to the 
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specific strength and resiliency developed in both the radial compression and 
side thrust tests, the results indicated that the wood wheel is probably the 
best adapted for motor-truck service. Although the other wheels developed 
considerably higher ultimate strengths, particularly the cast steel and the spe* 
clal steel disk wheel, the proportional limit of the wood wheel was only about 
20 per cent less than that of any of the other wheels. The specific strength 
was higher for the wood wheel than for the others except the aluminum wheel. 
This was also true of the elastic resiliency and the elastic resiliency per 
pound of weight. 

Galifomla air-cleaner tests, 1924 series, A. H. Hoffman (Jotir. 8oc, 
Automotive Engin.^ 15 (1924)^ No. 2, pp. 14(^i4S, figs. 8). — In a contribution 
from the California Experiment Station, the results of a continuation of tlie 
tests of tractor engine air cleaners begun in 1922 (E. 8. H., 49, p. 688) are 
reported. 

In the 1924 work road tests of air cleaners were conducted, efforts being 
made to find out how much dust an engine would draw in if the cleaner and 
connections were removed, and to catch and weigh the dust the air cleaner 
being tested failed to catch. The absolute air cleaner used in connection 
with the air cleaners being tested is described, and standard dusts for testing 
purposes, including fuller’s earth, are discussed. Road tests are treated gen- 
erally and specifically and compared with laboratory tests, and the 32 air 
cleaners submitted for testing are described. Tabular data of the test results 
are included. 

It was found that every air cleaner built can be made to test 100 per cent 
efiicient if a shrewd choice is made of the dust to be fed into it. .The particles 
must be large enough so that they can not pass the filter, and must be heavy 
enough so that inertia or gravity will leave them behind when the air going 
toward the carburetor swings around the turn. 

Specific heats of lubricating oils, E H. I^kslie and J. C. Geniesse {Indus, 
and Engin. Chein., 16 {1924), No. 6, pp. 582, 565, fig. 1). — In studies conducted 
at the University of Michigan the specific heats of six typical lubricating oils 
were measured over a range of temi>erature8 of from 87.78 to KS.SS® C. (100 
to 290** F. ) . An increase of from 35 to 40 per cent in specific heats was found. 
It is considered obvious that a change as large as this must be taken into 
account in engineering work. The variation of specific heats with temperature 
is not the same for all oils, and it Is suggested that further study may disclose 
some connection between the temperature rate of change of specific heats and 
the properties of an oil as a lubricant. 

A discussion of creep in power belting, R. F. Jones {Cement and Engin. 
News, 56 {1924), No. 9, pp. 21, 22, 24, fiffs. 5). — ^Thls is an analysis of the 
effect of creep on the application of the fundamental belting formula. 

Plow bolts {U. 8. Dept. Com,, Off. Sec., Elimination of Waste Ser., pp. 9, 
fiffs. 4). — ^This circular presents the report of a general conference of the farm 
equipment manufacturing Industry and a simplified list of plow bolts proposed 
on that occasion by the National Association of Farm Equipment Manufac- 
turers. 

Principles of electric motors and control, G. Fox (New York and London: 
McOraw-Hill Book Co., Inc., 1924, PP- XIV +499, figs. 298).— Information on 
the principles, performance, characteristics, and liractical construction of elec- 
tric motors and controllers is pre^ted. 

Hatching chicks electricalijrt H. E. Bell (Jour. Elect., 55 (1924), No. 5, 
pp. 85S8, figs. 7). — In a contribution from the Oregon Agricultural College 
data on the operation ot ah electrically eq]aippe<l . lnci#N^4ng plant on tbe 
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Pacific coast liuvlng a caijacity of 80,000 eggs are presented. The plant con- 
sists of a wooden building 44 ft. by 150 ft., w’hlch contains 131 incubators 
with a capacity of 012 eggs eacln Double walls packed with sawdust for lieat 
Insulation are useil, and the floor i.s covered with dirt and a layer of sawdust 
and shavings to reduce heat radiation. The building is heated by the incu- 
bators alone, and the temperature varies from 00 to 70® F. Each incubator 
is heated by 10 elements which are placed at the toi) of the incubator and 
8pac(‘d 7 in. apart, with G in. from the end elements to tlie end of the con>- 
partmeiit. 

Tests showed that the power in each individual machine was on for very 
sl)ort intervals of time only. The current in no machine remained on for 
more than a minute to a minute and a half, with the exception of the time 
necessary to reheat the eggs after cooling or turning, during which laniod 
the current I'cmained on for an hour at a time. The power consumption was 
found to drop oflP on the fourteenth day due to the fact that the growth of the 
germ at this jieriod begins to use the latent heat stored within the egg. The. 
<*nergy used during the first day was found to be relatively high on account 
of the initial healing of both the lncul)at<»r chamber and the eggs. The daily 
consiimiJtion then remained constant at 4 kw. liours per day until the four- 
teenth day. From this time on until the chick was lunched, the consumption 
gradually fell off and dropiK»d as It^w us 1 kw. hour per day with a room 
temperatuiv of 05'’. 

Tests to determine llie voltage regulation and the number of interruptions 
to service sltowed that the power went off on an average of once in every 
three days, but c»nly once a seascm for a long enough period to require the 
starting of an emergency plant. The voltage had about the same characteristics 
from doy t<t day, witli a itiaxiinum of 122 volts and a minimum of 114 volts. 

A third test showed that the temperature of the. romn affected the consunq*- 
tiuii of power materially. If the temperature of the incubator room was high; 
the amount of power uschI l»y the machines In operation was lowered, Tlie 
tliree factors governing the proper maximum temperature for tlie room are 
cousldtu*ed to l»e the iiu»st satisfactory temperature for cooling the eggs, the 
temiHjrature under which it is possible for men to work comfortably, and the 
temperature adapting itself to most elftcieut ventilation. Since the eggs must 
be cooled dow'ij to 98® several times during incubation, it has been found that 
the room temperature should not go above 95® in oixler to secure economy of 
time in tlie egg-cooling process, and an average of from 85 to 90* has been 
fount! to be the best. 

Ventilation is said to be tlie most important factor. Experiments showed 
that wlien the temperature of the Incubator room w^as raised to 85 or 90®, the 
ventilation in the tyiie of incubator manufactured to-day liecomes Inefficient. 
It i.s stated that another fetiture of elecrtric incubation upon which experimental 
study could be advantageously undertaken Is that of the most desirable capacity 
of the lieating elements. 

Building the dairy barn, N, S. Fish {Wisconsin Sta, Bui, S69 (1924), PP- 
figs. 27 ). — Practical information on the construction of dali*y barns, wdth 
special reference to the requirements of Wisconsin conditions, is presented, 
together with a number of working drawings. 

Sewerage systems for farm homes, N. S, Fish, E. G. Hastings, and F. R. 
King (WHs. Agr. CoL EosU Circ. 17S {1924), pp. 19, figs. /5). — Practical informa- 
tion oil the planning and construction of sewerage systems for farm homes, 
with special reference to conditions In Wisconsin, is presented. 

41150—25 7 
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A study of farm organization in central Kansas, W. E. Uiumes, J. A. 
Hodges, 1!. D. Nichols, and J. W. Tapp (U, S, Det)t. Agr. Bui. 
pp. 75, figs. 31). — ^An intensive study of the organization and operation of 25 
farms in McPherson County for the years li)20 to 1922, Inclusive, was con- 
ducted cooperatively by the Bureau of Agricultural Economics, TT. S. D. A., and 
the Kansas Experiment Station. 

The average area of the farms included in 1922 was 205 acres, 245 of 
which were in crojis and 42 in pasture. Wheat was the major crop, with corn 
the second, followed in rank by oats and alfalfa. Livestock raishig was a 
minor part of the business. The labor and materials used in the several 
operations involved in the production of si)eciflc crops and of cattle, hogs, 
poultry, and work horses, and also the man and horse labor given to manure 
hauling, maintenance of machinery and real estate, hauling feed, garden work, 
preparing seed for seeding, and other miscellaneous duties, are set forth. The 
seasonal labor and tasks that may be interfered with or not by rain are classi- 
fied, and suggestions are made as to the management of the labor program. 
The principles governing the choice of farm enterprises are discussed, and 
their application is illustrated by a suggested reorganization of a selected 
farm, representative in size and type of many McPherson County farms, and 
yielding approximately $500 more in return for the farm resources. Under 
this plan the whiiat acreage is reduced slightly, while that of feed crops is 
Increased, adding alfalfa and Sudan grass. The numbers of milch cows, hogs, 
and chickens are increased, but the number of work horses is decreased. It 
is assumed that no radical changes would have taken place in w'heat prices, 
yet an increased production of butterfat per cow and of eggs Is counteii upon. 

Farm organization and cost of production on cotton farms in Anderson 
County, S. C., in 1922, W. C. Jknsbn (South Carolina Sta. Bui. 221 (1924), 
pp. 101, figs. 18; aha. in South Carolina Sta. Rpt. 1924, VP- 89-^2). — ^The survey 
reported upon here was planned with the purpose of determining the facts and 
principles involved in the organization and management of, and farming 
practices on, cotton farms in the Piedmont region of South Carolina. It 
included 333 farms and was conducted cooperatively by the Bureau of Agri- 
cultural Economics, U. S. D. A., and the station for the year 1922. The eco- 
homic, social, and physical conditions of the region are described. 

On the farms studied 52 per cent of the crop acreage was in cotton. Out of 
an average total of 68.2 acres, 17.8 were in corn, 8.8 in small grains, 3 in first 
crop hay, and 6 in second crop hay, principally cowpeas after grain. An aver- 
age of 2 milch cows, 2 hogs, and 57 chickens were found per farm. 

There were selected 120 farms of the entire number for the computation of 
costs of cotton, corn, oats, cowpea hay, and wheat and the cost of keeping 
mules. The more important factors that determine the yield and hence affect 
costs and profits were mule and man labor for cultivation, fertilizers, and 
damage by the boll weevil. Yields of less than 200 lbs. of cotton per acre cost 
about 7 cts. more a pound than higher ones. Man and mule labor costs were 
correlated to a considerable extent with the acre cost of cotton, but on a 
pound and total production basis heavy applications of these factors usually 
paid. The average yield of corn on the 120 farms was 16.5 bu., the average 
cost of production per bushel being $1.45. 

Analyzing the farm business as a unit, it was found that an average farm 
income of $378 was obtained by the operators of the 333 farms Included in the 
study. The owners made a higher farm income than the tenants. The average 
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labor income was — $392, that for the tenants being $227, while for the owners 
it averaged — $502. The distribution of farm area to various purposes, the 
distribution of labor on entire farms, and the amount and kinds of fertilizer 
used are discussed, as are also the form of tenure, the amount of indebtedness, 
and the landlord’s profits. The color and education of oi)erators are consid- 
ered to be important determining factors affecting farm income, being fixed 
ones, over which the operator has no control. Over tenure and size of business, 
however, he has more or less control, while others, such as yield, i)ercentage of 
crop land in cotton, and efficiency in the use of work stock, are shown to be 
subject to human control in a given season. The relative profits of certain 
crops that may be grown subsidiary to cotton are briefly set forth, and certain 
broad economic and social applications are made of the results obtained by 
the study. 

Organization and management of typical West Virginia farms, A. J. 
Dadisman {\Vest Virginia Sta. Bui. 187 (1024), pp. 75, fios. 26). — Surveys were 
made in 1914 in four regions of the State which were deemed representative 
of typical conditions, taking 544 complete farm management records. Studies 
based on data taken in two of the regions have l)een noted (E. S. R., 35, p. 90; 
43, p. 92). In this one the distribution of capital, niiml>er and value of farm 
animals, crop acreage and yields, and farm receipts, expenses, and earnings 
are shown for general farms oiierated by ow^ners and by tenants and livestock, 
dairy, and truck farms, including the farms surveyed in the four sections. 
From 201 farms in Brooke County 22, and from 74 in Preston County 20, farms 
surveyed in the summer of 1014 were selected for a 5-year study. The changes 
in the farm bu.sincss on these farms from 1913 to 1917, inclusive, with the 
5-year averages, are tabulated, illustrated, and discussed. 

About 25 records were obtained by iK^rsonal visits to farmers during the sum- 
mers of 1915 and 1923 wdth respect to the total cost of producing corn, oats, 
wheat, buckwdieat, ami iK}tatoes for the previous years in Preston and Brooke 
Counties. These are shown, and the distribution of man and horse labor on 
these crops in Preston County is presented graphically. The publication is 
concluded with a dlscu8.slon of the relative importance of certain factors in 
farm organization. * 

Landlords of Nebraska farms, J. O. Rankin {Nebraska iSta. BuL 202 
{1924)^ pp. S8y figs. 4). — A survey previously noted (E. S. R., 49, p. 189) sup- 
plied the data discussed here. Information w'as secured with reference to 654 
landlords, 495 of whom owned full tenant farms, while 159 owned only the 
rented portions of the part-owner farms. Nearly half of these landlords owned 
two or more farms apiwe. 

A con^iarison is made between returns from the 1900 census with those from 
this survey. A marked contrast is noted between the number of one-farm 
owners in 1920 in the region surveyed and in the United Stiites as a whole in 
1900 as revealed by the census. In the latter case 80 per cent owmed only one 
farm apiece. 

Practically one-half of this discussion deals with the business relations of 
landlords and their tenants, setting forth terms of leases, wdiat each contrib- 
utes; the iH^rceutage of the personal property furnished b 3 ’^ landlords and ten- 
ants; the compensation, supervision of farms, and work done by landlords; 
and the landlord’s share, giving particularly his share of the corn, wheat, oats, 
and barley, and alfalfa and other hay crops. 

Economic studies of dairy farming in New York. — II, Grade A milk 
with and without cash crops, E. G. Misi^eb {New York Cornell 8ta, Bui. 433 
il924)y pp. J47y figs. 79).-— This bulletin continues work previously noted 
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(E. S. R., 50, p. 89). The history of the production of grade A milk in New 
York State is set forth, and a detailed report is made covering 135 farms, 84 
of which were in Chenango County, in the vicinity of Oxford and Brisben, and 
delivered milk to the plants of a single company in these two villages. These 
farms comprised the group without cash crops. The remaining 51 farms were 
in the vicinity of Homer, Cortland County, and Tully, Onondaga County, 
delivering milk to incorporated dairies in the villages named. These farms 
comprised the group with cash crops. 

Of the 84 Oxford operators 06 were owners, 13 were share tenants, and 3 
w^ere cash tenants, wiiilc of the second group 38 were owners and 10 w’erc share 
tenants. The common method of leasing is under a half-and-half share agree- 
ment, with the landlords usually furnishing more than half the cattle. The 
average value of the 135 operators' time w^as $056 for 12 months. The fol- 
lowing table summarizes some of the data presented : 

Co»t of milk production on New York farms, 1021-22 


Item 

Oxford 

! 

Tully and 
Homer 

Number of farms.... .... .... 

84 

^1 

Average size aorCvS.. 

Average crop area. do 

.^.verage total capital 

194 ; 

04 1 

$13, 040 ! 

46 1 

168 

i 75 

! $19, 204 
; 81 

Averse value per acre.. 

Total receipts -I 

4, 161 1 

1 7,018 

Current Disrating expenses 

2 ; 828 

66 1 

3, 997 

508 

Expense for new buildings 

Expense for livestock purchased 

3U> 1 

488 

Farm income 

961 

2, 025 

Labor income 

299 

1,065 

Net cost of production of 100 lbs. of milk 

2.59 

2.79 

Net cost per pound of buttorfat... 

.72 

1 .80 

Average loss per cow 

9.04 

i 10. 73 

Decrease in market value per cow 

26.43 

1 23.02 

Loss per 100 lbs. of milk produced 

.17 

! .18 

Return per hour trfter all charges except for labor were made 

.20 

.24 




The cost of raising heifers, the question of fall or spring freshening, and 
the several combinations of enterprises with dairying are discussed to bring 
out their advantages and disadvantages. Of the Tully and Homer farms those 
adding cows entirely by purchase w'ere larger. They obtained 827 lbs. more 
milk per cow^ at the same cost per 100 lbs. and had a labor income of $1,108 
more per farm than those farms that added cows exclusively by raising. Of 
the Oxford farms, 14 replaced cows entirely by purchase, and their average 
labor income was $247, while 44 replaced entirely by raising and had an aver- 
age labor income of $430. On the 135 grade A farms there were only five fiocks 
of 200 fowls at the end of the year. The leading cash croiis on the Tully 
and Homer farms were iK>tatoes, cabbage, hay, and factory peas. 

The variations in the size of the business, rates of production, kinds and 
amounts of fertilizer used, the distribution of labor, and cropping systems and 
rotations are brought out, and the averages for the two groups of farms are 
tabulated and compared. Finally, the Important business factors for four of 
the most successful farms with cash crops are given, and copies of the record 
forms that were used for the survey are appended. 

The cost of producing milk and some factors influencing the cost, K. O. 
MiSNiSR (C7. S, Dept, Agr., Dairy Div., World* s Dairy Cong, Proc,, 1023^ vol, 2, 
pp, 1097-1111 ), — Data showing the feed and labor cost of milk production are 
summarized from long continuous records in reports and bulletins of the ex- 
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periment stations. An analysis 4s made also to show the features of the or- 
ganization of the dairy enterprise or methods of feeding and handling which 
influence cost. Tht^se are taken to be the size of the business, the size and ago 
of the cow, the time of freshening, feeding practices, and the value of offspring. 
A bibliography of 25 titles on the subject of milk production costs is Included. 

Work of children on trnck and small-frnlt farms in southern New 
Jersey (U, S, Dept. Labor, Children: 8 Bur. Pub. 1S2 {19^i), pp. V-{-58. pis. S ). — 
The study upon which this report is made was conducted in Cumberland. 
Gloucester, and Burlington Counties in southern New Jersey. Detailed in- 
formation as to the nature and extent of work on truck farms was obtained 
for every cliild under 16 years of age who had worked in the fields at least 12 
days during the year previous tc September, 1021. General information was 
secured from school authoriti(*s and other local oflScials, and an inquiry was 
made into the methods of recruiting migratory labor in Philadelphia. 

In the 243 local families interviewed there were 445 children who had worked 
on truck farms during the preceding year, 345 of whom lived on farms and 100 
of whom came from nearby settlements. The workers ranged in age from 5 to 
15 years, 76 per cent of the group being under 14, and 20 per cent younger than 
10 years of age. They were found to have done general farm work, planting 
and transplanting, and harvesting. Of the total number reporting hours worked 
in the field, 22.8 i>er cent sjamt 6 hours and less than 8 hours on a tyi>lcal day, 
16.4 per (rent were found In each of the groups of less than 4 hours and 4 hours 
and less than 6, while 15.1 per cent spent 10 hours and less than 11 in the field. 
Half of the working children had received wages. Of 69 children from 12 to 
15 years of age who reiKjrted their earnings, almost half had made 15 cts. an 
hour or more, 6 of them having received 25 cts. or more. A large majority of 
the 377 working childnm whose school records showed that they hnd been ab- 
sent during the school year preceding the survey had lost from several days to 
four mouths on account of farm work. 

More than half of the children working on the truck and fruit farms of the 
areas included in the survey were included in the families of migratory 
workers. Of their number 79 pc^r cent were under 14 years of age, and 21 per 
cent were under 10. The work of children in these migratory families was 
less varied than that of the local workers, and the city children worked on the 
whole longer hours than the local workers. Although all except 14 of the 1S6 
children who could tell the exact amount earned on the day preceding the 
agent’s visit were 10 years of age or over, 81 per cent had earned less than 15 
cts. an hour and 46 per cent less than 10 cts. ScIkk)! records obtained from 
294 children indicated that three-fourth.s of them had been present less than 80 
l>er c?ent, and a little over one-fourth had attended a little less than 60 per cent 
of the school term. The schools attended by the children were in session from 
181 to 194 days. 

Attendance and scholarship records were obtained for 1,298 children in Phila- 
delphia who had left school in the spring of 1921 because their families had 
moved to the country, and these data are set forth and discussed in detail. 
The houses for these migratory w^orkers are also described. 

The function of the local bank In financing the farmer, E. B. Habsiiaw 
(U. S. Dept. Agr., Dairy Div., World*8 Dairy Cong. Proc., 1923, rol. J, pp. 

223 ). — A discussion of marketing programs for cooperative organizations in 
the United States and of the legislation providing long-time, intermediate, 
and short-time credit to farmers. 

Economic and social factors in price conciliation in the milk industry, 

C. L. Kino (U. S. Dept. Agr., Dairy Div., World: 8 Dairy Cong. Proc., 1923, 
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vol. pp. 869-S75 ), — Fourteen forces that bring about a demand for the 
machinery of price conciliation and arbitration in the milk Industry are 
analyzed, being grouped according as they may be advantages of collective 
bargaining to producers, milk buyers and distributors, or the consumer, 

Devolopment andi present status of farmers' cooperative business organ* 
izations, It, H. Elswobth (17. 8, DepU Agr. Bui, 1$02 (1924) t pp-76y figs, 37 ), — 
The data, classified and tabulated, comprising the major portion of this report 
were obtained by survey in 1922 and by subsequent follow-up work until in 
March, 1924, Information had been gathered with reference to 10,190 active 
cooperative buying and selling organizations. The first survey s^udy In a 
series of which this is the third was made in 1915 and has been noted ( E. S. R., 
37, p. 888). Data obtained in a second study in 1919 are briefly summarized 
and incorporated in two tables in this publication. The latest returns are 
presented graphically and summarized for years and periods of years, in some 
cases beginning with 1900, in 95 tables pertaining to the associations in the 
United States and in leading States ; organization characteristics and member- 
ship; amount of business; date of organization; collective purchasing; grain 
marketing associations; creameries, 1922 and 1923; fruit and vegetable asso- 
ciations; associations handling livestock; cotton, rice, tobacco, and wool asso- 
ciations ; agricultural consumer cooperation ; associations out of business '' ; 
and specific associations. 

Cooperation as a factor in stabilizing the market for agricultural prod* 
ucts, S. I. Milijek. JR. (U, <8. Dept Agr,, Dairy Div„ World* s Dairy Cong, Proc,, 
^1923, vol. i, pp, 252-256 ). — Cooperation is held first to standardize the quality 
of the product and develop brands and good will throughout the marketing 
world ; second, to standardize quantity ; third, to create a better spread of the 
product upon the existing market; and fourth, to develop and expand the 
market for the product coming within the cooperative endeavor. 

Status of trade associations in the dairy industry from the standpoint 
of economics, R. E. Liitle (U. 8, Dept. Agr., Dairy Div„ World's Dairy Cong. 
Proc., 1923y vol. J, pp. 256-265 ), — ^The history of the guild movement is briefly 
outlined. The trade association of to-day is defined, and its activities are 
outlined as including industrial and commercial research, market exivanslon, 
legislative activities, the study of transportation problems, credit and insur- 
ance protective work, the prevention of trade abuses, simplification and stand- 
ardization, publicity, the initiation of policies of employee relations, and media- 
tion in Government relations. Trade associations complement the corpora- 
tions, and while they do not manufacture nor do they distribute or sell, their 
aim is to facilities these and other commercial or governmental processes. A 
brief bibliography is appended. 

Marketing dairy products: Creameries and cooperative cream shipping 
stations in North Dakota, A. H. Benton (North Dakota 8ta. Bui. 182 (1924), 
pp. 40, figs, if? ) .—Records are said to show that at least 145 local creameries 
have been established in North Dakota. Thirty-eight were in operation in 
1923, all but 4 of these being engaged in the manufacture of butter. The 
bulk of the cream in North Dakota is purchased by centralizer creameries, of 
which there are 14 located In the State. Between 25 and 30 others shipped 
cream to their plants in neighboring States. In 1923 there were 1,235 cream 
stations, 1,209 of whidi were operated by centralizer creameries and independent 
cream buyers and 26 by cooperative cream shipping associations. One-third 
of these have been very successful. The average value of equipment of the 
cooperative stations was $452, and the average operating expense $1,822. The 
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successful ones handled an average of 76,527 lbs. of butterfat and had an 
average of 105 members. Legal and business forms are suggested for use In 
the organization and operation of these stations. 

The cooperative marketing movement, A. Sapiko {U, S, Dept. Agr., Dairy 
Div., Wo7'ld*s Dairy Gong. Proa., 192S, vol. i, pp. 100-107 ). — A discussion is 
given of the so-called commodity idan of cooperative marketing as applied to 
the marketing of milk In the United States. The proper aim of milk market 
organization is held to be to develop and stabilize the market for milk and 
milk products and to use the legitimate dealer to his own profit in the process. 

Cooperative marketing of milk (t7. S. Dept. Agr., Dairy Div., World* 8 
Dairy Gong. Proc., 192S, vol. i, pp. 83-86, 695-743 ). — The following papers were 
presented at a session of the congress devoted to this subject: Cooperative 
Dairying, by R. M. Owen; Work of the National Farmers’ Union in Connection 
with Milk Organization in England, by E. W. Langford ; Review 'of Progress 
in Fluid-milk Marketing in the United States, by C. W. Holman; Types of 
Colh*c-tive Hargaining Organizations, by R. Pattee; The Dairymen’s League, 
by J. D. Miller; Milk Collection, Treatment, and Distribution in the Industrial 
Cooperative Movement of England, by A. Park ; The Cooperative Milk Plant 
in the Small City, by L. B. Cook ; Cooperation as Applied to the Dairy Industry 
in England, by F. D. Acland ; and Cooiierative Milk Distribution, by H. Hartke. 
A paiH*r entitled Cooperative Marketing of Milk, by J. D. Miller (pp. 86-86), 
w.Ms given in a session on the development of dairying in the United States. 

Cooperative marketing of manufactured products (U. S. Dept. Agr., Dairy 
Die.. Worlds Dairy Cong. Proc., 1923, vol. 2, pp. 889-945, fig. 1 ). — Tlie papers 
read at this session of the World’s Dairy t’ongress are eoncenied wiih the par- 
ticular problems of marketing dairy products in certain regions. Among them 
are Danish Cooperative Dairy Organizations and Their Works, by S. Sorensen; 
A (Central CooixuvUive Organization for the Marketing of Butter, by .T. Brandt; 
The Cooperative Marketing of Butter on the Pacific Coast, by C. L. ^litchell; 
Building a C’hei^se Industry in New Territory, by V. D. Chapi)€ll ; ^Cooperative 
Manufacturing and Marketing of Dairy Products, by J. A. Scollard: Systems 
of Dairy Farming in Scotland and the Development of Cooperative Organiza- 
tion in Dairying, by J. Drysdale; The Method.s That Have Been Used by the 
(Cooperative Marketing Association in Holland, and the Results That Have 
Been Obtained, by R. M. Veeman ; Cooperative Creameries in Ireland : (Cooper- 
ative (^reuinerles in the Mississippi Valley, by O. A. Storvick; and Cooperative 
Marketing of Cheese by Producers: Its Difficulties and Advantages, by T. 
Mackliii. 

Fundamental aspects of dairy marketing, L. D. H. Weld {U. j8. Dept. Agr., 
Dairy Div., World* 8 Dairy Cong. Proc., 1925, vol. 1, pp. 77-82 ). — Marketing 
functions and the system by which they are i>erfornied by middlemen are 
briefly outlined, and the particular problems in the marketing of butter, milk, 
and cheese are noted. It. is pointed out that butter is marketed on a very 
narrow margin of co.st, while milk distribution and to a lesser degree that of 
cheese are relatively very expensive. 

The cooperative advertising of dairy products, P. F. O’Keefe (17. <8. Dept. 
Ayr., Dairy Div., World's Dairy Cong. P^y) 0 ., 1923, vol. 2, pp. 945-949 ). — 
Numerous instances of the economic effectiveness of cooperative advertising 
by producers of agricultural products in the United States are cited. 

The marketing and distribution of American-grown Bermuda onions, 
W. M. Stevens {U. S. Dept. Agr. Bid. 1283 {1925), pp. 56, figs, i^).— The prin- 
cipal onion-growdng regions of the United States are defined, methods of dis- 
tribution are described, and Important factors which affect Bermuda onion 
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prices are pointed out. They are said to be characterized by wide fluctuation, 
both within each season and as between one season and another. A re- 
markably close correlation is shown to exist between the quantity of old onions 
in storage February 1 and the opening price. The size of the new crop exerts 
only a moderate influence on the price level at which the new crop will sell. 
The rate of shipments, however, affects the price during the season consider- 
nbly. Most of tlie factors affecting prices are said to be beyond the control 
of the individual grower and can be met only by organized unite<l effort. 
Recommen^d United States grades for Bermuda onions are given. 

The market for American agricultural products in the United }iingdom« 
G. B. Li. Aiiner (Jour. Farm Econ,^ 6 {1924), S, pp. 2S3-2D4). — This Is a 
discussion of changes in economic conditions affecting demand in the United 
Kingdom, changes in the condition of supply in the United States, and the 
competition of other countries, and of the way in which these factors apply 
in the cases of commodities such as cotton, wheat and flour, pork products, 
tobacco, and minor ones. It is held to be reasonable to expect that in the 
future the United Kingdom will continue to Import from the United States 
cotton in decreased volume, tobacco in constant or perhaps increasing volume, 
pork products as long as the price remains low and in reduced quantities at 
higher prices, wheat and flour in small quantities varying with the degree of 
competition from Canada and Argentina, feedstuffs in considerable quantities 
only in years of crop shortage in competing countries, fresh fruits in fairly 
constant but relatively small quantities, dried fruits in fair volume depending 
on tlie price and the future growth of competition, and glucose and perhaps 
other specialized grain products in the same volume as in the past with little 
competition. 

International trade in dairy products: Signifleant trends of snpply, 
demand, and price, H. C. Taylor (U, S. Dept. Agr., Dairg Div., World* 8 Dairy 
Cong. Proa., 1923, vol. 1, pp. 55-^2). — Sources of surplus dairy products are 
said to have shifted from the countries of the Northern to those of the Southern 
Hemisphere, and as a result of this shift the seasonal trend of butter imports 
into Great Britain Is such as to tend toward a uniform supply throughout the 
year. From the point of view of the United States, this recent far-reaching 
change in seasonal supply and price serves to con<.*entrate attention upon the 
possibility that mutually advantageous seasonal trade in fresh butter may 
eventually replace, to some degree, the system of seasonal .storage that is 
developing here. The dairy interests of Denmark, Russia, Germany, New 
Zealand, Canada, and the Netherlands are touched upon briefly. 

Some aspects of the international trade in dairy produce, J. A. Utjddick 
(U. S. Dept. Ayr., Dairy Dii\, World* 8 Dairy Cong. Proc., 1923, vol. 1, pp. 29-- 
26 ). — ^Thls paper is confined largely to an analysis of the Imports of butter 
and cheese into the United Kingdom, the principal international market for 
dairy products. A rapid increase in exports from New Zealand since about 
1883 and a remarkable development in exports from the Southern Hemisphere 
in general since 1903 are pointed out. Certain tropical and subtropical regions 
are thought to offer a possibility for future expansion of dairying, the estab- 
lishment of the creamery Industry on the Fiji Islands being noted in this 
connection. It is considered unlikely that the industry will expand to any 
great extent in those countries where it has been extensively developed. The 
importance of the Baltic States in the future is emphasized. 

Monthly Supplement to Crops and Bfarkets, [December, 1024] (U. S. 
Dept. Agr., Crops and Markets, 1 {1924), Sup. 12, pp. 393-448, figs. 6). — Statis- 
tics representing estimates of the harvested acreage, production, yield, value. 
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and price of important crops for the years 1922 to 1924, inclusive, are tabulated 
by States. Statistics of truck crops for shipment and for canning or manu- 
facture are tabulated for 1921-1924. The usual estimated farm prices of im- 
portant products are shown for November 15, 1924, with comparisons, and 
monthly average farm prices of specific commodities are given. A review of 
the price situation is presented with tabulated index numbers of farm prices 
and wholesale prices of nonagriciiltural commodities through a period of 
years. The percentage of the corn crop maturing is set forth graphically and 
statistically, with a brief discussion. 

Crops and Markets, [December, 19241 {TJ. N. Dept, Agr., Crops and 
Markets, 2 (1924) , Nos. 2S, pp. 353S6S; 24, pp. 369-384; PP- 385-400, fip- 1; 
36, pp. 40 1-410 ). — Current weekly abstracts of market reports and reviews of 
the market situation through the month are presented, with reference to im- 
portant agricultural commodities, and detailed data are tabulated. Brief 
notes are also given covering the condition of foreign crops and the foreign 
market situation. 

Corn and hog correlations, S. Weight (U. S. Dept. Agr. Bui. 1300 (1925), 
pp. 60, figs. 30 ). — The present study was made in order to discover what 
relations existed during a period of normal conditions from 1871 to 1915 be- 
tween pork production and prices and the corn situation. The factors con- 
sidered with rcsiHJct to corn are acreage and yield per acre and the average 
farm price. With re.spect to hogs the slaughter at large markets, the average 
weight, the pork production, the average market price, and the farm price 
have been found. In all but the last of these items the data fr#m the eastern 
and from the western pack have lieeri considcreil separately. All the possible 
correlations among these variables have been calculated. In an attempt to 
find the system of causal relations that would account for the observed cor- 
relations, path coefficients have been calculated for each path of influence in 
this system, from which tlie expected value of each of the 510 correlations has 
been found (pp. 45-50). A scries of formulas is given for predicting the 
fluctuations of each variable, with discussions of limitations. The following 
conclusions are reached : 

The dominating features of the hog situation are certain effects of the corn 
crop and price and an innate tendency to fall into a cycle of successive over- 
production and underprodu<*tiou, tw’o years from one extreme to the other. 
The amcnint of breeding at a given time is determined largely by the profits 
from hog raising during the preceding year, which depends on the ratio be- 
tween the price the packers pay for the hogs and the price of corn during the 
period in which they were raised and finished. The peak effect on breeding 
occurs from half a year to a year after the hog-corn price ratio has reached 
its peak and begun to decline. Breeding, however, does not reach its low point 
until some time after the hog-corn price ratio has begun to rise. The interact- 
tions among the corn and hog prices and hog breeding, around which the whole 
hog situation centers, are given in detail. The summer live weight is for 
various reasons a remarkably close Indicator of the amount of breeding f .-r 
the period from the preceding through the following fall. It shows higher 
correlations on the whole with other hog variables than any other variable 
dealt with, although the least affected by corn prices. Winter live weight, on 
the contrary, is determined largely by the preceding corn crop and only second- 
arily by the amount of breeding during the preceding year. 

. Seasonal slaughter is determined in part by the amount of breeding during 
at least three years preceding and in part by a tendency toward concentration 
in the summer season, in which prices are high, at the expense of the winter, 
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whenever the corn supply permits. The corn crop has its maximum effect on 
slaui?hter in the following summer. Pork production depends very much 
more on the fluctuations in slaughter than on the relatively small percentage 
fluctuations in weight The eastern pack runs parallel to the western in most 
respects. The influence of corn crop and prices is considerably less. Western 
hog prices, on the other hand, are even more closely correlated with the eastern 
than with the western pa(‘k, probably owing to their influence on eastern ship> 
ments. The farm price of hogs is very closely correlated with the packers’ 
price but seems to lag behind several months. 

Agriculture and dairying in the world’s economic equilibrium^ B. M. 
Anderson, jb. (17. Dept. A^rr., Dairy Div., World* 8 Dairy Cong. Proc., 1928^ 
vol. i, pp. S4-41 )- — While the loss of European markets for food and raw 
materials at the same time that producing capacity was unimpaired adversely 
affected American agriculture through the wheat surplus, the author believes 
that American dairy interests are very largely emancipated from dependence 
on the international market. There appears to be ample opportunity for fur- 
ther consumption at home, although labor is the limiting factor. Certain 
diflSculties in determining the comparative importance of dairying and other 
branches of agriculture are pointed out 

The collection and distribution of milk and dairy products statistics b^ 
the International Institute of Agriculture at Kome, C. Longouaudi (17. S. 
Dept. Agr„ Dairy Dw^ World* s Dairy Cong. Proc., 1923, vol. jf, pp. -^.>-55). — 
The plans and efforts of the International Institute of Agriculture in organissing 
statistics of milk and dairy production are briefly described, with notes as to 
the available statistical material in certain countries. It is held necessary for 
every country to possess annual figures for the numl>er of milch cows, and 
desirable to concentrate chiefly on efforts to secure the establishment of annual 
statistics of milk production in the different countries. 

AGEICXTITITEAL EDUCATION 

Research and education in agriculture, including dairying, in the United 
States, A. C. True (T. S'. Dept. Agr., Dairy Div., World*s Dairy Cong. Proc., 
1923, vol. i, pp. Sd-lOO). — This is a brief presentation of the general systtmi of 
agricultural education and research in the United States, particularly in its ap- 
plication to dairying, and discusses agencies for research, higher education, 
extension work, and secondary education. 

Instruction in dairying in educational institutions (17. S. Dept. Agr., 
Dairy Div., World* 8 Dairy Cong. Proc., 1923, vol. 1, pp. 587-593, 693-659 ). — 
Among the papers read before this session of the congress were The Education 
of Farmers and Dairymen in Switzerland [trans. title], by A. Peter; Voca- 
tional Instruction in Dairying in Secondary Schools, by J. R. Dice ; Methods of 
Teaching Dairying to College Students, by H. H. Dean ; Collegiate Instruction 
in Dairying, by W. A. Stocking; Graduate Instruction In Dairy Husbandry, by 
C. H. Eckles ; The Status of Dairy Education in England and Wales, by V, B. 
Wilkins; Dairy Instruction In Austria, by W. Winkler; Dairy Instruction !n 
Norway, by K. St0ren ; Instruction in Dairy Science in the Agricultural College 
at Wageningen, by B. van der Burg; Dairy Instruction in Sweden, by L. F. 
Rosengren; The Dairy Industry of Denmark: Education as the True Founda- 
tion, by N. K. Jensen; Dairy Instruction in the Netherlands, by K. H. M. van 
der Zande; Cheese-making Instruction in Italy [trans. title], by G. Fascetti; 
and Short-course Instruction in the Manufacture of Dairy Products, by B. H. 
Farrington. 
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Extension methods in dairy education (17. S. Dept, Agr., Dairy Div., 
World's Dairy Cong. Proc., J923, rol. i, pp. 34S-352, 366-331, 400-419). — Among 
the papers read at this session of the World’s Dairy Congress are Agricultural 
Extension Methods and Activities, by A. A. Borland ; Methods Adopted in Eng- 
land and Wales to Convey Dairy Education and the Principles of Cooperation 
to the Farmer, by J. F. Blackshaw ; The Work of a County Dairy Instructress 
in England and Wales, by D. O. Saker; and Dairy Instruction Given by the 
Cooperative Dairy Organizations in the Netherlands, by J. A. Geluk. The 
I>roceedings of an Informal confei'ence on extension methods are Included. 

Motion pictures and dairy education, R. W. Baldekston ((/. 8. Det)t. Agr., 
Dairy Div., WorUVs Dairy Cong. Proc., 1923, vol. 1, pp. 531-541) • — ^The organ- 
izations providing them and some of the films available dealing with dairying 
and dairy education are briefly noted. 

An extension program in crop production to reenforce range' livestock, 
dairying, and human nutrition for the Western States, W. A. Lix>yd (C7. 5?. 
Dept. Agr., Dept. Circ. 335 {1924), pp- 16). — ^Reports of the committees on 
range livestock, dairying, human nutrition, and farm crops are Incorporated 
Into the report of the coordinating committee appointed to go over the material 
presented at the Western States extension conference, held at Tucson, Ariz., 
Noveml>or 3-8, 1024. 

Agricultural education in Cornwall, W. I5 ori.a8e {Jonr. Min. Agr. [Gt. 
/?rj7.], 31 {1924), No. 5, pp. 4k^~ko2). — ^This account covers briefly evening 
classes in agriculture, other educational activities, and technical instruction in 
dairying, horticulture, and poultry management. 

Day courses in agriculture for countrywomen, E. II. Pkait {Jour. Min, 
\gr. [at. Itril.), 31 {1924), No. 8, pp. 157-763).— A syllabus in use in a series 
of (lay classe.s for farmers* daughters conducted in Derbyshire, England, is 
reprodm^ed. 

The teaching plan and the organization of subject matter in the agri- 
cultural schools under the direction of the chamber of agriculture for 
the Rhine Province [trails, tiricl {Veroffentl. Lamin'. Kanimcr Rheinprov., 
No. 2 {1924), pp, 53). — A new sciicdule of courses in agriculture and horti- 
culture and an outline of the subject matter to be presented are given here. 

Outlines of course of instruction in agricultural nature study for the 
rural schools of California, O. J. Kern {Californm Sta. [Pa7nphlet'\, rev., 
1924- pp- 100, figs. 60). — This is a revistnl edition of a teaching outline previ- 
ously noted (K. S. R., 49, p. 395). 

Junior project work in agriculture, H. B. Gay man {Jour. Rural Ed., 4 
{1924), No. 3, pp. 97-105). — The program of junior agricultural project work 
in Pennsylvania is set forfh In detail. 

The health of rural school children, A. D. Miteluer {Jour. Rural Ed., 4 
{1924), No. 3, pp. 106-113). — Several instances of rural health services In 
various sections of the United States arc described. 

The field of research In the economics of the home, H. Kneeland {Jour, 
Home Econ., 17 {1025), No. 1, pp. 15-19). — ^The truly economic problems of the 
home are thought to include the utilization of w^ealth in the home, as well as 
the production and distribution of it there. The author holds it to be essential 
that students analyze data with reference to family expenditures to determine 
causal relationships and formulate generalizations from them, thereby, per- 
haps, discovering to what extent family expenditures are influenced by adver- 
tising and salesmanship on the part of the producer seeking profits and to 
what extent by traditional standards of consumption. Evaluation of possible 
methods of providing the population wdth the essential housekeeping services 
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is deemed necessary. Other specific problems center about the economic rela- 
tionships within the family; the part of the home maker In the control of 
family income, expenditures, and property ; and the relative needs of various 
members of the family in the way of food, clothing, and other items. 

Agricultural mechanics, R. H. Smith {Philadelphia and I^ondon: J, B. 
Lippincott Co,, 1925, pp. V//-f557, fiffs, 366 ), — ^This book presents a course of 
instruction in farm mechanics intended to prepare the average farmer to make 
his own minor necessary repairs. The material is organized to be presented 
by the project method, the exercises including the construction of devices for 
use in the farm shop, the dairy, the poultry house, and other departments 
of the farm. 

Economic geography, R. H. Whitbeck and V. C. Finch {Neio York and 
London: McGrato-Hill Book Co,, Inc,, 1924, PP- X4-558, figs, 331 ), — This book 
emphasizes especially the economic adjustment of peoples to their geographic 
environment. It is divided into two parts. Chapters 1 to 18, inclusive, treat 
of the United States and Canada, since these two countries are subject to 
similar geographical infiuences. The second part of the book, including chap- 
ters 19 to 36, deals with foreign countries. 

MIS(^lJJkNEOTJS 

Report of the Alaska Agricultural Experiment Stations, 1923, C. O. 

Geobgeson {Alaska Stas, Rpt, 1923, pp, [2] -1-37, figs, 24 ). — This contains the 
organization list and a report of the several lines of work carrie<l on during 
the fiscal year ended June 30, 1923. Meteorological data and accounts of the 
extensive tests with field and garden crops are alwtr acted elsewhere in this 
issue. 

Thirty-second Annual Report of [Minnesota Station, 1024], W. C. 

Coffey {Minnesota Sta. Rpt, 1924, pt. 1, pp. 38). — This contains the organiza- 
tion list, a financial statement for the fiscal year ended June 30, 1924, and a 
report by the director dealing with changes in staff, publications, and the 
classification of the station projects. 

Forty-third Annual Report of the New York State Agricultural Experi- 
ment Station, [1924], H. VV. Thatcheb {New York State Sta, Rpt, 1924, 
pp. 56 ). — This contains the organization list, a review of the work and puldica- 
tlons of the station, and a financial statement for the fiscal year ended June 30, 
1924. The experimental work reported is for the most part abstracted else- 
where In this issue. 

Thii*ty-seventh Annual Report of the South Carolina Experiment Sta- 
tion, [1924], H. W. Barrk {South Carolina Sta. Rpt. 1924, PP- *95, figs, 30), — 
This contains the organization list, a financial statement for the fiscal year 
ended June 30, 1924, and a report of the work and publications of the station 
during the year. The experimental features reported are for the most part 
abstracted elsewhere in this Issue. 

Thirty-sixth Annual Report of [Tennessee Station], 1923, C. A. Mooebs 
ET AL. {Tennessee Sta, Rpt, 1923, pp. 31, fig, 1 ), — This contains the organization 
list, a report of the director and heads of departments, and a financial state- 
ment for the fiscal year ended June 30, 1923. The experimental work Is for 
the most part abstracted else^vhere in this issue. 

Bi-monthly Bulletin [of Western Washington Station, January, 1925] 
{Western. Washington Sta, Bimo. Bui,, 12 {1925), No. 5, pp. 97--124, figs. 7 ). — 
In addition to articles abstracted elsewhere in this Issue, this number con- 
tains brief articles entitled Cow Pox, by J. W. Kalkus; Pruning Ornamental 
Plants, by H. D. Locklln ; and Spraying Trees and Bushes, by A. Frank. 



NOTES 


California University and Station. — A range of 10 greenhouses each 30 
by 80 ft. is under construction. These houses will be divided among 11 
departments of the College of Agriculture with the larger amount of sijace 
allotted to pomology, plant nutrition, landscape gardening, and genetics. When 
completed the present conservatory will be torn down, the entire equipment of 
the college then being on the agricultural campus. Funds for the work were 
supplied in part by the State and in part by private subscriptions in Oak- 
land, Berkeley, and San Francisco. Ultimately a series of five head houses 
will be added, 

A stationary spray plant is to be installed on the university farm, the 
orchards being idiHid with mains connected with the stationary i)umping 
jilant. This system will i)€rmlt of quick spraying at critical times for i>est 
control, even though the land is too wet to be crossed by a spray rig. 

Indiana Station. — Edward G. Proulx, State chemist and seed comimssioner, 
died March 31 after an illness of over two years. He was born in Hatfield, 
Mass., I>ec‘ember 3, 1880, graduating from Ma.ssachusetts Agricultural Col- 
lege in 1903, and retndving the M. S. degree from Purdue University in 1909. 
He .‘served in the Massacliusetts Station as assistant chemist from 1903 until 
1907 and subsequently at Purdue, lK‘comiiig State chemist in 1917 and State 
seed commissioner in 1921. He was president of the Association of Official 
Seed Analysts of North America in 1924. 

Kansas College. — The short course in beef cattle herdsmanship referred to 
in the January Issue (E. S. R.. 52, p. 99) was the fourth to be offered by the 
c’ollege, the first having been given in 1921. The college was in no way resiwii- 
sible for the erroneous implications in the note as originally printed. 

Massachusetts College and Station. — series of radio talks on poultry hus- 
bandry followed by applications fri>ra 738 radio listeners for the supple- 
ments on iH>ultry raising issued by the college in ctmnection with the course, 
and the questions .sent out w’ere answered regularly by 150 persons. It is 
stated that some of the best replies were received from students in the Perkins 
Institute for the Blind. 

Harlan N. Wortliley, investigator in entomology in the station, resigned 
March 1 to accept a position as extension entomologist in Uie Pennsylvania 
College. 

Cornell University. — The legislature has constituted the school of home 
economics of the College of Agriculture as the New’ York State College of Home 
Economics, coordinate witli the other colleges of the university and adminis- 
tered in a way comparable with the New York State College of Agriculture and 
the New York State Veterinary College. The new^ college wdll, however, con- 
tinue to utilize the same officers of administration for extension work, library 
facilities, and bookkeeping as the College of Agriculture. 

The College of Home Economics has a staff of 7 professors, 11 asslstaut 
professors, 6 instructors^ 2 asslsttints, 5 administrative oflicers, S adminis- 
trative extension officers, and 2 junior extension specialists, together with a 
clerical staff and a student enrollment of 554. A research laboratory In human 
nutrition bus recently been established. 

New York State Station. — ^The 1925 Ixjgislature made the following appro- 
priations for the station : Personal services $190,050, maintenance and opera- 
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'lion $55,175, .si)ecial items $35,300, and new construction $3 500, making a total 
* of $284,025. Among the special items is a provision for $‘ ),^>00 for investiga- 
tions relating to canning crops. Three new iH^sitions have been creat'd, one 
in entomology, on^ in plant pathology, and one in vegetable gardening. Ap- 
pointments to these positions will be made July 1, when the measure goes into 
effect, and the three appointees will make their headquartei's at Geneva. A 
farm of about 60 acres will be leased in the vicinity of the station, where 
investigations will be made under field conditions. 

Dr. U. P, Hedrick, horticulturist, has been made a member of the advisory 
board of the Russian Reconstruction Farms, Inc., de.scrlbed as a philanthropic 
and humanitarian organization to prevent future famines by educating Ru.s- 
sian peasants in modern American farming methods.” 

Ohio State University. — The new agricultural engineering building has been 
named Ives Hall in honor of the late F. W. Ives, whose death in July, 1024, 
has been noted (E. S. R., 51, p. 3(X)). The building will cost $127,000, and two 
wings will be erected subsequently at an additional cost of $73,000. It is 
exi)ected that machinery valued at approximately $100,000 will be lent by 
the different implement companies. 

Utah Station. — Tlie legislature has appropriated funds for establishing two 
new experimental farms, one to be located in San Juan County and the other 
in Uintah County. These farms will l)e for the purpose of carrying on exi>eri- 
mental work in the growing of alfalfa seed. 

Necrology. — Dr. Charles D. Woods, director of the Maine Exi)eriuient Sta- 
tion from 1896 to 1920, died at West Newton. Mass., on March 30. 

Doctor Woods was a native of Maine, being born at Brooks September 11, 
1856. He was graduated at Wesleyan University in 1880 and served as assist- 
ant in chemistry there until 188^1. After a period of five years as teacher in 
science at Wilbraham Academy in Massaphusetts, he became chemist and vice 
director of the Connecticut Storrs Station, holding this position until his ap- 
pointment in 1896 as professor of agriculture in the University of Maine and 
director of the Maine Station. In 1921 he became consultant in agriculture for 
the War Department, and since 1922 he had been director of infonnation in 
the Massachusetts Department of Agriculture. 

Doctor Woods made notable contributions to the subjects of acquisition of 
atmospheric nitrogen by plants, the effect of fertilizers on the composition of 
corn, methods of field sampling of crops for analysis, and the improvement of 
the bomb calorimeter. He was also one of the pioneer station workers in 
human nutrition, serving as an expert of the U. S. Department of Agriculture 
from 1894 to 1908. This work included cooi)eratlve investigations of wheat 
flour and various other foods, dietary studies, food analyses, digestion exi)eri- 
ments, and the like, and he was the author of numerous publications dealing 
with these matters. 

For many years he was a leading figure in the Association of American Agri- 
cultural Colleges and Experiment Stations, serving in various capacities but 
notably as a member of the committee on experiment station organization and 
policy from its creation in 1905 until his retirement from station work in 
1920. He was Intensely Interested in the promotion of research, and he labored 
earnestly and consistently to raise the standards and ideals and strengthen 
the status of the stations as research institutions. He conceived the function 
of the station director to be fundamentally that of providing conditions con- 
genial to effective researcfii, and he endeavored to realize this ideal for his 
own staff of workers so far as possible. Under his leadership the Maine 
Station made marked progress despite restricted resources and other handicaps, 
and by its success his own career cun perhaps be most adequately evaluated. 
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The conference on the Purnell Act, held at St. Louis April 20 and 
21, was a remarkable gathering, well conceived, enthusiastic, and 
fruitful. It brought together, at a time when plans were being made 
and policies initiated, most of the people immediately interested in 
the administration of the new act, for a ])eriod of counsel and con- 
ference. It helped to clear the way for constructive and effective 
action when the act goes into operation July 1, and it reduced to a 
minimum the lost motion and uncertainty and any working at cross- 
purposes which might have attended a beginning without the benefit 
of such a meeting of minds. 

Although the Purnell Act, like its predecessors, provides for the 
appropriation of funds to each State as an independent unit, the 
idea of experiment station solidarity has become so firmly estab- 
lished with the passing of the years as to lead almost instinctively 
to group conference and action. This means that the stations, de- 
spite the absence of organic connection, are no longer isolated 
institutions but units in a great country-wide system of research, 
with many things in common and in which, w'ithout sacrifice of in- 
dividuality or autonomy, the interests of the group as a whole receive 
large consideration. 

The St. Louis conference was arranged by the Association of Land- 
Grant Colleges as a special meeting of presidents and station direc- 
tors. Its purpose was to consider not only the opportunities under 
the new act for enlarging the scope of investigation at the stations 
but also the obligations which it imposes and the means of meeting 
these in the most effective way. Attendance was obviously volun- 
tary, and it is most gratifying that, although the meeting was in- 
jected into the midst of a busy college year, every State was repre- 
sented. For the 48 stations, 43 directors and 3 vice directors were 
present, as well as 22 college presidents. The Federal Department 
of Agriculture was represented by its Secretary, the Chief of the 
Office of Experiment Stations, and officers of several bureaus im- 
mediately concerned. Interest in the sessions was keen and partici- 
pation in the discussions abundant and informative. 
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In a comprehensive review of the situation, the Secretary of Agri- 
culture spoke of the gathering as a time for counsel and for mu- 
tual understanding, a close working together for common ends.” 
He pointed out that the Purnell Act affords an exceptional oppor- 
tunity for service, as it is the “ strongest testimoijy of confidence in 
the power of organized agricultural research that this or any other 
government has ever expressed,” but that it carries with it grave re- 
sponsibilities in which both the stations and the department will 
share, and in which the need for close cooperation and coordination 
of effort has become outstanding. 

Secretary Jardine went on to set forth the objects of the legisla- 
tion, outlining ideals for investigation under it, and suggesting 
specific lines in which the field of inquiry might be profitably en- 
larged. The point was made clear that the act is designed to give 
further aid to a going concern, that it is for the moie complete 
endowment and maintenance of agricultural experiment stations 
now established,” each with an existing organization, administra- 
tive machinery, and in large measure the buildings, land, and other 
basic facilities for research. This would imply that, as President 
Pearson of the executive committee and several others indicated, the 
new appropriations ought not to add materially to the general over- 
head expenses of the stations, but that they will be almost wliolly 
available, as the act prescribes, for ‘"paying the necessary expenses 
of conducting investigations or making experiments . . . and for 
printing and disseminating the results of said research.” 

Another fundamental principle laid down by the Secretary was 
that the fund should be used primarily for investigations of substan- 
tial character. The act ‘‘is a fact-finding, fact-interpreting meas- 
ure. Tested methods of research should be applied to investiga- 
tions which will yield the most useful results. Every effort should 
be made to avoid a type of superficial investigation which now has 
been outgrown. Problems of fundamental importance should be at- 
tacked by adequate methods and with full knowledge of other inves- 
tigations in order to avoid wasteful duplication. In other words, 
what is most needed is thoroughly constructive work. The neiv 
fund is not for the exploitation of what is known or for speculation 
based on personal opinion or inadequate data, but it is for sound 
investigation in the best sense, calling for men and women with 
breadth and penetration of vision and of demonstrated ability in the 
research field.” 

As regards subject matter, considerable emphasis was naturally 
laid on agricultural economics, home economics, and rural sociology. 
The large prominence which was accorded these questions was to 
have been expected under the circumstances. Unlike the Hatch and 



19251 


EDITORIAL 


608 


Adams Acts, the Purnell Act makes specific provision for studies of 
the distribution and marketing of agricultural products and for 
“ such economic and sociological investigations as have for their pur- 
pose the development and improvement of the rural home,” thus 
making possible the bringing to bear of attack by organized re- 
search on a wide range of comparatively new but very important 
problems. To a considerable extent the passage of the act was un- 
doubtedly facilitated by the special need which was being felt for a 
comprehensive and unbiased study of these questions. Secretary 
Jardine visualized this situation, showing that as a result of the 
growing complexity of modern economic life and the abnormal con- 
ditions since the war, there have arisen a multitude of economic and 
social problems with which the stations have not been adequately 
prepared to cope, but for whose services there has been insistent 
demand. “ The Purnell Act is the Government’s answer to this ap- 
])eal for help. Building on the splendid foundation that already 
has been laid, the act greatly broadens the research work of the sta- 
tions. While some of the work j)erformed with these funds may 
lie in fields already occupied, it is believed that the framers of the 
law intended that for the present at least large emphasis should be 
placed on the economic and social problems of agriculture.” 

This view was corroborated by President Pearson as having been 
brought out in the later hearings before Congress on the bill. He 
also referred to the acceptance of the measure in many quarters as 
in this sense emergency legislation of the most constructive type. 
Director Thatcher, speaking for the President’s Agricultural Con- 
ference, emphasized the great need felt by that body for unbiased 
fact-finding agencies, basing their conclusions on comprehensive in- 
vestigation as a constructive factor in the relief of agriculture. 
Likewise, President Butterfield conceived the act to provide for 
three main lines of inquiry — ^the food supply for man and animals, the 
provision of an efficient and permanent agriculture, and the study 
of the rural home and rural life with a view to maintenance of living 
standards that will keep fai*m people out of a potential peasant class. 

As regards home economics. Secretary Jardine drew attention to 
the fact that the legislation for the first time gives ample authority 
for carrying on investigational work in this field. The problems of 
the home include some of the most vital factors in the development 
of a permanent and satisfactory rural life, and, as he stated, if 
farm management studies have contributed to economy and efficiency 
in the operation of the farm, similar studies in home management 
should give equal returns in lightening the burdens of the farm 
woman and give added opportunity for the care and training of 
children, for social and community work, and for the organization 
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of a more satisfactory home life. . • . Money invested in these 
problems may not yield as immediate returns in the farm income 
as studies on the feeding of pigs, but it may easily mean immensely 
more in the development of a sound and enduring agricultural civil- 
ization on which to found a prosperous and progressive nation. 
Taken as a whole, the home economics field should receive every pos- 
sible encouragement, and wherever leadership is available serious 
investigational work should be undertaken.” 

Notwithstanding the interest manifested in these newer subjects of 
inquiry, it was pointed out by a number of speakers that the stations 
are by no means confined to them. Secretary Jardine predicted that 
the meeting would undoubtedly spend tlie major portion of its time 
in the discussion of economic problems, on the one hand, and those 
of the home and rural life, on the other — problems that have not re- 
ceived adequate consideration in the past. Still,” he declared, “it 
must not be forgotten that production problems are, after all, funda- 
mental, and that every possible reduction in the cost of production, 
every handicap to production removed or controlled, every improve- 
ment in the production of a variety or a breed, is a permanent Cbntri- 
bution not only to agriculture but to national progress and develop- 
ment as well.” 

This view was further supplemented by the Chief of the Office of 
Experiment Stations, who pointed out that “any investigations or 
experiments appropriate to the Hatch Act will be appropriate 
under the new act, and it is likely that it will be desired to use the 
latter to some extent in strengthening lines of work in which the 
stations are now engaged. Comparatively small additions to the 
funds now available for some well-established projects may hasten 
conclusions or possibly mark the difference between comparative 
failure and definite success. Wise administration of the Purnell Act 
will therefore call for consideration of the claims of existing 
projects, along with those of new undertakings.” 

The theme of cooperation and coordination in the developments 
under the new act was stressed at the meeting as never before in the 
history of the stations. Dean Dodson of Louisiana pointed out, for 
example, that the phrase “ the establishment and maintenance of a 
permanent and efficient agricultural industry,” which is one of the 
leading objects of the act, applies not to the States separately but 
to the Nation as a whole. Independently planned and overlapping 
investigations, in his view, would not be in the interest of economy 
or efficiency, and a broad, patriotic viewpoint must be maintained. 
Full realization was expressed of the fact that many types of investi- 
gation must be left to individuals, and that in the past some of the 
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hugest contributions have come in this way, but at the same time 
it was felt that the conduct of the stations’ inquiries to so large 
an extent on an independent basis has prevented the most effective 
attack, and has deprived individual workers of knowledge of what 
others were doing which would have been helpful in hastening a 
solution of their problems. None the less, there have been notable 
examples of successful cooperation which have helped to demon- 
strate the feasibility of joint effort, and these give confidence in the 
practicability of a considerable extcmsion in that direction. 

The interest of the Federal Government in cooperation was set 
forth by Secretary Jardine, and its desire to join hands with the 
stations in the study of national or regional problems was made 
very clear. It was frankly admitted that a lack of such coordina- 
tion in the past has resulted in considerable duplication and has 
stood in the way of the highest efliciency in the investigation of many 
broad questions. As he expressed it, "‘cooperation is good for re- 
search people as well as for farmers. Waste and needless duplica- 
tion are just as reprehensible in research as in the handling of farm 
products, and the Department of Agriculture and the experiment 
stations should set farmers an example in the elimination of waste- 
ful metliods,” 

‘‘ It is a reasonable expectation,” he went on to say, that the 
Purnell Act will lead to a considerable enlargement of the coopera- 
tive relations between stations and with the various bureaus of the 
department. This seems important at the present juncture. It is 
in line witli the idea of organizing investigation around problems 
instead of around a single station department. Very many of the 
problems w'e no^v face are too large for individual States acting 
separately. They are regional or even national, and there is danger 
of viewing them too narrowly. An exj)eriinent station working sin- 
gle-handed can rarely expect to reach conclusive and comprehensive 
results in such broad subjects. It is important for both the insti- 
tution and the investigator in many cases to detach themselves sfuffi- 
ciently from the local aspects of a question to view it impartially in 
its relation to the underlying problem and to what others are doing 
about it.” 

Kspeciaily encouraging and effective was the spirit of cooperation 
in which the conference abounded and its numerous practical mani- 
festations. There w^as a widespread determination to make the new 
funds count for the utmost possible in research and, to that end, to 
take counsel on problems of both national and regional character as to 
how they could best be approached and studied. An important out- 
come was the selection from a large number of projects submitted of 
six comprehensive problems of national scope in ^vhich the stations 
and the Department of Agriculture might cooperate. These included 
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the distribution and marketing of farm products, the problem of sur- 
pluses of farm products, the vitamin content of foods in relation to 
human nutrition, rural home management studies, rural social organ- 
izations and agencies essential to a permanent and efficient agricul- 
ture, and factors influencing the production and quality of meats. It 
will be noted that the first two of these problems lie specifically in 
the field of agricultural economics, the third and fourth in home 
economics, the fifth in rural sociology, and the sixth in a branch of 
production. 

Each of these topics is recognized as a very broad one, including 
many aspects and phases which will give opportunity for approach 
from various points of view and with specialized metliods of study. 
These larger problems can not be studied as units, and rarely can all 
phases of them be carried on at the same time. But an advantage will 
be in having the work so cooi‘dinated that it may be more definitely 
directed toward determined ends, and within this range the field may 
be more adequrately covered. 

Special committees of experts were provided to handle these sev- 
eral problems. These committees have since been selected by the 
executive committee of the Association of Land-Grant Colleges, 
acting under authority granted by the conference and on the basis of 
nominations received from the various stations. They will concern 
themselves with the respective problems to which they relate and not 
with the broader fields, and it will be their duty to convene at an 
early date for the purposes of study, determining wliat is neces- 
sarily involved and what it is most important to take up at the out- 
set, and thus blocking out the field and the course of procedure. 
Some of the stations have already indicated the problems in which 
they wish to cooperate, and the particular aspects of the investiga- 
tion they would be in best position to carry on. The way will be 
open for others to express their readiness, and in certain prominent 
cases institutions or investigators will doubtless be invited to take 
part or to exercise leadership in particular features. This pre- 
liminary work of the committees will help to bring the investigation 
of individual stations down to a specific and limited scope suited to 
the setting up of projects. Another part of the plan will contemplate 
the review of the programs on these problems by the joint committee 
of the association on projects and correlation of research, consisting 
of representatives from the stations and the department. 

It is hoped to get these cooperative undertakings into operation 
at an early date, even though they may possibly need modification 
as time goes on. The fact was stressed at St. Louis of the expectation 
which these increased funds would arouse, and the necessity of get- 
ting work organized and in full swing as promptly as circumstances 
permit. Obviously investigation can not be hurried, but the prepara* 
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tions for it can be given the right of way and the actual inaugura- 
tion of operations thus be speeded up. 

One advantage of coordination and unified action should be an 
increased concentration of the attack on a limited number of specific 
features, in place of the broad diffusion over the whole field likely 
to occur under independent and imrelated action. Another advan- 
tage from analysis of the field and the work by a committee of 
specialists is likely to be a weighing of the relative importance at 
the present time of various aspects of large problems, tlie determina- 
tion of things which should take precedence, and the discovery of 
gaps in the range of investigation which need to be provided for. 

Another feature of the conference was the holding of sectional 
meetings made up of representatives from typical regions. Such 
confei’ences were held by the northeastern group of stations, the 
Corn Belt group, the cotton States, and the intermountain and 

estern group. These sections discussed problems of common inter- 
(‘st which it was thought would lend themselves to helpful coopera- 
tion, frequently adopting two or three such j^roblems as a beginning. 
Oflicers were selected to carry forward the plans thus provided for. 

The conference was also helpful in drawing attention to various 
administrative problems confronting the stations as the act goes into 
operation. The shortage of trained persoimel in the newer lines 
of research was referred to as restricting developments in some 
cases, but also as a condition which should be overcome at tlie earliest 
opportunity. The funds available under the act are also limited 
for the ensuing year, and obviously should not be spread over too 
many directions, llesearch programs should, however, take cog- 
nizance of the contemplated increases under the provisions of the 
act and prepare for development. 

With the enlargement of the stations’ activities and the broad- 
ening relationships, the direction of an experiment station will be- 
come increasingly important. As Secretary Jardine stated, ‘"it 
w ill require not only special qualifications, but wdll call for time to 
study the lines in wdiich research is most needed, for the effective 
organizing of these efforts, and for securing and sustaining men 
and w’omen of the right type for productive research. This import- 
ant function of administration ought not to be made incidental to 
other lines of activity, and especially in the large institutions it will 
be necessary to provide specifically for it. Manifestly the proper 
organization and manning of this research branch, the maintenance 
of contacts within and without the individual institutions, and the 
efficient direction of a program of research employing from $100,000 
to a quarter of a million annually, calls for high qualifications and 
a large measure of freedom from other engrossing duties.” 
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Timely counsel along the same line was also given by the Chief 
of the Office of Experiment Stations. As he expressed it, “the 
administration of the stations will form a highly important feature 
in determining the success of the new act. The idea that research 
does not call for capable administrative attention is not borne out 
by the experience of the past twenty-five years. This is particularly 
the case when special ends are in view, and when the staffs are 
made up of people of varying ability in the field of research and 
having other duties.” 

In his opinion, the whole administrative situation has now 
changed. It will no longer suffice for directorship to be casual ; “ it 
will need to be aggressive, sympathetic, and discriminating. With 
the contemplated expansion of the field may well go a thorough 
survey of the work in hand, with a view to the possible redirection 
of some of the types of work long in progress. The size of the 
personnel will grow, and the new members will need to be selected 
and started on their work with care. These things will call more 
than ever for an officer of experience in research, witli time to study 
the work and the field of the station, to counsel with and promote 
the efforts of his staff, and to maintain the necessary contacts within 
the college and outside of it.” 

Doctor Allen went on to stress the need of promoting by all 
feasible means, along with the strengthening of administration, the 
conditions of work which make for steady and substantial progress 
in investigation. Not only adequate facilities but freedom of time, 
relief from excessive pressure from teaching or extension work, and 
the provision of effective assistance and the necessary collaboration 
of other groups of workers are among the special needs if full 
efficiency is to be forthcoming. 

Next to the inauguration of the American system of experiment 
stations, the passage of the Purnell Act is the most momentous 
step in the progress of agricultural investigation in any country. 
The wisdom of counsel at this time is beyond question. The history 
back of experiment station work will lead to large expectations. 
Fortunately, scientific results are not the only product wliich has 
come out of the past. The experience gained in organization, ad- 
ministration, the building up and direction of personnel, and the 
maintenance of close contacts with science on the one hand and with 
practice and the business of agriculture on the other, will be a 
source of strength in this period of expansion. The readiness to 
counsel, to receive suggestion, to accept leadership, as exemplified 
in the St. Louis conference and subsequent developments, is evidence 
of a spirit which has developed to a point hardly to be found in a 
similar group in any other country or any other branch of science. 
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Chemical encyclopaedia^ C. T. Kinqzett {New York: D, Van Nosirand Co,^ 
1924, S 6d., pp, X -4-606 ). — ^This is a revised and enlarged edition of the volume 
previously known as The Popular Chemical Dictionary (E. S. R., 47, p. 801). 

Chemical dictionary, H. Remy {Vheniiaches Worterbuch. Leipzig: B. O, 
Teubner, 1924, PP- VJ/Z+iid, figs. 15 ). — ^This dictionary of chemical terms is 
one of a series of technical dictionaries entitled Teubners Kleiiie Fachworter- 
bUcher. 

Colloid chemistry, J. Alexandeb {Neto York: D. Van Noatrand Co., 1924, 
ed., rev. and enl., pp. V HI -4-206, pla, S, flga. 6). — ^This is a revised and enlarged 
edition of the volume previously noted (E. S. R., 41, p. 310). 

Fifth report on colloid chemistry and its general and industrial appli- 
cations, F. G. Donnan et ai- (Brit. Aasoc. Adv. 8ci., Hpt. Colloid Ghem. [etc.], 
5 (J92S), pp. [53+i5d). — This final report of the series previously noted (E. S. 
R., 49, p. 308) contains the following papers: The Measurement of Surface 
Tensions, by A. Ferguson; Report on Collagen and Gelatin, by H. K. Procter 
and J. A. Wilson; Colloid Phenomena In Bacteriology, by E. K. Rldeal; Indus- 
trial Applications of Wetting Power, by W. H. Nuttall; Colloids in Relation 
to the Manufacture of Inks, by C. A. Mitchell ; and The Manufacture of Arti- 
ficial Silk in Relation to Colloid Chemistry, by E, Wheeler. Subject and 
author indexes to the five reports are appended. 

Starches, W. A. Nivung (ATcm? York: Ban'-Erhardt Preaa, Inc., 1924, PP- 
VJI-4-82, figs. 25 ). — ^This is a brief discussion of the physical properties of solu- 
tions of the natural or unmodified starches as related to testing for fiuldlty 
and to their use in sizing textile fibers. Illustrations of apparatus and photo- 
micrographs showing the penetration of sizing in yarn are included. 

The polysaccharides, H. Peingsheih (Die Polysaccharide. Berlin: JuHua 
Springer, 192S, 2. ed., rev., pp. V+234 )- — In this revision of the volume pre- 
viously noted (B. S. B., 45, p. 310) a discussion of the literature on the subject 
through 1922 is included, with footnote references. 

Modem cereal chemistry, I). W. Kent- Jones (Liverpool: Northern Pub. 
Co., Ltd., 1924, P- IX-4-S24, figs. 23 ). — ^The first two chapters of this textbook for 
cereal chemists and millers deal with the general composition of wheat flour 
and the differences In wheat varieties and with the vitamin content of wheat 
and flour. These are followed by chapters on colloidal chemistry and H-Iol 
concentration which serve as an introduction to a discussion, based upon 
recent literature, of the colloidal chemistry of flours and the baking process. 
The remaining chapters deal with the composition of mill products, bleaching 
and flour improvers, conditioning, moisture in wheat and flour, and analysis 
of flour. A foreword by W. Jago and an appendix containing the approved 
and tentative methods of analysis of the American Association of Cereal Chem- 
ists are included. 
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Some nitrogenous constituents of the Juice of the alfalfa plant* — The 
amide and amino acid nitrogen, H. B. Vickeey {Jour, Biol, Chem,, (lOfU), 
No, 3j pp, 647-655 ). — This paper reports a continuation of the Investigation of 
the constituents of the alfalfa plant, previous reports of which by Osborne et 
al. have been noted (E. S. R., 48, p. 201). The present study was limited to 
the distribution of amide and amino acid nitrogen in the filtrate obtained 
when the juice expressed from the fresh ground alfalfa plant was treated 
with 53 per cent of its weight of alcohol to precipitate proteins and other 
organic matter. 

A system of fractionation was employed by means of which various groups 
of nitrogenous constituents were separated. The first precipitant used was 
normal lead acetate, which precipitated 10.7 per cent of the total nitrogen, 
15.2 per cent of the amino nitrogen, and 14.2 per cent of the organic solids of 
the alfalfa filtrate. The filtrate from the first precipitation was treated with 
mercuric acetate, sodium carbonate, and alcohol, which precipitated amino 
acids and certain basic substances. The basic substances were removed by 
decomposing the precipitate with hydrogen sulfide and rcprecipitatlng with 
phosphotungstic acid, and the amino acids and amides were removed from 
the filtrate of the phosphotungstic acid precipitate by fractional recrystalliza> 
tion. The phosphotungstic acid precipitate was decomposed Into purine, 
arginine, and lysine fractions by precipitation with silver sulfate and the 
silver sulfate with barium hydroxide. The filtrate from the second precipi- 
tate with mercuric acetate, etc., was precipitated with mercuric chloride. 

There were finally identified in the various fractions asparagine to the extent 
of 1.82 per cent of the organic solids or 5.82 per cent of the total nitrogen of 
the filtrate, simple a-amino adds to the extent of 13.6 per cent of the total 
nitrogen, less than 0.2 per cent of tyrosine, and a small amount of i)olypei>- 
tides. 

Some nitrogenous constituents of the Juice of the alfalfa plant. — IT, The 
basic nitrogen, H. B. Vickery (Jour, Biol, Chem., 61 (1924), No, i, pp. if7- 
127 ), — The precipitate and filtrate from the Newberg reagent In the scheme of 
fractionation of alfalfa juice noted above have been examined for basic sub- 
stances with the following results, calculated in grams per liter of concentrated 
alfalfa filtrate representing the juice of approximately 6,460 gm. of the fresh 
plant: Arginine 0.522 gm., lysine 0.073, stachydrine 3.768, choline 0.249, chlo- 
ride of a purine 0.048, and a base yielding a picrate of melting point 298* 0. 
0.290 gm. 

It is pointed out that since tlie above substances have been isolated from 
the unhydrolyzed filtrate they must occur free or as salts in the Juice of the 
alfalfa plant. 

A contribution to the chemistry of grape pigments. — II, Concerning the 
anthocyans in Clinton grapes, R. J. Anderson and F. P. Nabenhaueb (Jour. 
Biol. Chem., 61 (1924), No. i, pp, 97-107 ). — ^The studies previously noted (E. S. 
R., 50, p. 410) have been extended to the Clinton grape, a cultivated variety of 
VitU riparia crossed with V. labruaca. 

The pigment occurring in Clinton grapes was found to be identical with the 
anthocyanins isolated from the Norton and Concord grapes. The antho- 
cyanadin chloride prepared as in the previous study was found to consist 
largely of a monomethyl ether of delphinidin but to contain some of the cor- 
responding dimethyl ether. 

The lipochromes of etiolated wheat seedlings, K. H. Oowabd (Biochem, 
Jour,, 18 (1924), No, 5, pp, 1123-1126 ). — ^Wheat seeds in which no traces of 
lipochromes could be found were germinated and grown in the dark for 17 
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days, and the etiolated shoots tested for llpochromes. Carotin and four 
xanthophylls known to be present in green leaves were identified in the 
shoats. 

Recent work on insulin, C. H. Best (Endocrinology, 8 (192^), No. 5, pp. 
617-629, /igs. 2). — ^The author reviews briefly recent work on the preparation 
of insulin, methods of testing, yield and distribution, and the insulindike 
material in plants. Preliminary experiments are also reported on the effects 
of varying doses of insulin on dogs. These show an Irregularity in results, a 
large dose not invariably producing a greater effect than a small dose. It Is 
considered probable that insulin may be stored to some extent in the body. 

A list of 36 references to the literature is appended. 

The influence of insulin on the glucose-fermenting action of Bacillus 
coli, G. McGuike and K. O. FxnK (Jour. Biol. Chem., 60 (1924), No. 3, pp. 4S9, 
490). — The presence of insulin was fouinl to have no influence upon the fer- 
mentation of glucose by B. coli. 

The fermentation of pentoses by Bacillus granulobactcr pectinovorum, 
\V. H. Peterson, E. B. Fred, and E. G. Schmidt (Jour. Biol. Chem., 60 (1924), 
No. S, pp. 627-631). — Data are reported on the total fermentation products 
obtained from xylose, arabinose, and glucose by the action ot B. gnmulohacter 
pectin ovorum. 

The rate of fermentation was somewhat slower for the pentoses than for 
glucose, but practically all the sugar w’as destroyed in 72 hours and the same 
product.s were formed. The amount of volatile acids was slightly greater and 
of solvents slightly smaller in the fermentation proiiucts of the pentoses than 
rtf glucose. 

The formation of 1-leucic acid in the acctone-butyl alcohol fermenta- 
tion, E. G. Schmidt, W. H. Peterson, and E. B. Fred (Jour. Biol. Chem., 61 
(1924), No. 1, pp. 163-175). — “A nonvolatile acid produced by Bacillus granu- 
lobactcr pectmovorum from corn mash has been isolated, and shown to be 
Meucic acid ( a-hydroxyisocaproic acid). The acid is onhorhomblc in crys- 
tallization, and the acute angle measures 72® (±3*). It has a melting point of 
75-77® C. and a specific rotation of —9.23. 

‘‘The acid yields a calcium salt corresponding to the formula (OuIIuOsluCa. 
The zinc, carbon, hydrogen, and oxygen content of the zinc salt corresponds to 
that required for the salt, (CeHuOaliZn. The zinc salt crystallizes with 7 to 
7.6 per cent of water (1% HaO).” 

The production of organic compounds of sulphur in bacterial cultures, 
with special reference to glutathione, J. W. McLeod and .1. Goui>on (Biochem. 
Jour., 18 (1924), 5, pp. 937-940). — On applying the nitroprusside test for 

glutathione to 24- to 48-hour cultures of various bacteria, positive reactions 
wore obtained with all of the anaerobes and facultative anaorolies but not with 
the aerobes tested. That this reaction was due not to the production of glu- 
tathione by the bacteria but to the reduction of the residual oxidized gluta- 
llilone present In the medium is thought to be proved by the negative results 
obtained when the medium has been freed from substances reacting with nitro- 
prusside, and by positive results In media not containing bacteria but subjected 
to prolonged reduction by aluminum mercury couples. 

It is concluded that bacteria do not produce glutathione, but that certain 
bacteria which are capable of reducing glutathione utilize it when groining 
under anaerobic conditions to obtain oxygen necessary for their metabolism. 

OomparatlTe study of Lactobacillus acidophilus and Iiactobacillus bul- 
garicus, W, L. Kulp and L. F. Bettger (Jour. Bad., 9 (1924), No. 4, PP- 367- 
394, pl- J). — In this comparative study of L. acidophilus and L. hulgaricus a 
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tryptic digest of casein or milk powder (Klim) was used as the nitrogenous 
l)nse for the media employed. 

In morphological and cultural characteristics the two species proved very 
similar, the chief differences being in their fermentative action on maltose, 
sucrose, and levulose. All strains of L, acidophilus and only two of L. huU 
paricus fermented lactose, all strains of L, acidophilus and only one of L, huU 
garicus reacted with sucrose to form acid, and all strains of L. acidophilus but 
two fermented both heated and unheated levulose. while!/, hulgaricus fermented 
only the heated levulose. The other chief point of difference is in the habitat. 
L. acidophilus lives and developes in the intestines of man and animals. While 
If. hulgaricus is unable to do so. 

“The differences noted between these two types constitute evidence enough 
for classifying them as separate species. However, because of the various 
close relationships, it is suggested that these two types be placed in one and 
the same species of which L, acidophilus is the central type and L. hulgaricus 
a variant.” 

A note on the gravimetric microchemical technique, L. Dienrs {Jour. 
Biol. Chcm.y 61 (i9£4). No, JT, pp. lS-16, fig, 1). — ^The author recommends in 
microgravimctric determinations the separation of the precipitate by centri- 
fugation instead of by filtration. A special precipitation tube with conical 
bottom is described and illustrated, with methods for its use. The materials 
are introduced Into the tube by means of a mounted idpette graduated in 
0.01 cc., and the washing liquid is introduced by means of a capillary tube in 
.such a way as to stir up the precipitate. 

The buffer mechanism for the calcion concentration and the determina- 
tion of calcion buffer values, I. N. Kxtgelmass {Jour, Biol, Chem>„ 60 (1P£|), 
No. 2, pp. 231-256 y figs, 2,) — This is a theoretical discussion of the regulation 
of calcium ion concentration by carbonate and phosphate buffers, with deriva- 
tions of equations for determining the buffer values of different solutions in 
terms of calcium concentration. 

The determination of nitrogen in connection with the wet combustion 
method for carbon, A. K. Anderson and H. S. Schutte {Jour. Biol. Chem., 
61 {192i)y No. f, pp. 57-61). — The wet combustion method of Rogers and 
Rogers, as modified by Gortner (E. S. R., 36, p. 612), has been found to be 
suitable for the determination of both carbon and nitrogen, the latter by making 
alkaline the residue from the digestion with chromic acid and distilling the 
ammonia as in the usual Kjeldahl process. If chlorides are present, it is neces- 
sary to aerate the sample for about 30 minutes in the presence of hot sulfuric 
acid before adding the potassium dlchromate. 

The deterpiination of ammonia in soil, N. Bengtsson {Soil Sci.y 18 {1924), 
No. 4t PP* 255-278). — Various direct methods of determining ammonia In soils 
have been tested on eight different soils, the criterion of accuracy being the 
quantitative recovery of added ammonia, as well as the ammonia originally 
present in the soil. 

With none of the methods tried, which included those of Boussingault, Bara- 
glola and SchuppU, Potter and Snyder (B. S. R., 83, p. 411), Matthews (B. S. 
R., 48, p. 211), and Gibbs, Neidlg, and Batchelor (B. S. ,R., 60, p. 203), was 
there a quantitative recovery of added ammonia. 

Experiments with different extracting agents showed that in general it is 
impossible to bring all of the ammonia into solution by one extraction. Of 
the various reagents tested, potassium chloride proved most effective. In the 
case of surface soils, the successive extraction with fresh solutions of 4 per 
cent potassium chloride resulted in the quantitative removal of the ammonia, 
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but v^ith heavy clay subsoils taken from a depth of from 25 to 35 cm., the 
successive extraction process was unsatisfactory. 

On the basis of these results, the method recommended for the determina- 
tion of ammonia in surface soils consists in the successive extraction at room 
temperature of 25 gm. of soil with 4 per cent potassium chloride solution, 
using at the most 7 100-cc. portions for mineral soils and 10 50-cc. portions for 
I)eat soils. The combined filtrates are distilled with magnesium oxide, and 
the liberated ammonia is cauglit in n/10 H3SO4. After the distillation is fin- 
ished the distillate is boiled to remove GOi, cooled, and titrated with n/10 
NaOH, with methyl red as indicator. Blank determinations should be made 
with the reagents alone. 

Methods of studying the strength of soil acids, .7. W. TroMORK and F. W. 
Pabkek (Soil Sd., 18 (1924) t ^o. 4 , pp. SSl-338, fig. 1). — This study w^as con- 
fined to a comparison of three methods of measuring the Intensity factor in 
soil acidity — H-ion concentration by the electrometric method, sugar In- 
version, and the Truog avidity method (E. S. R., 35, p. 503). Twenty-five 
soils, representing 15 soil tji)es, w'ere used in the comparison, and in all cases 
tlie amounts of the soils were varied according to their lime requirement so 
that all would contain the same amount of acid. 

The results of the three methods showed good correlation, as indicated by 
the calculated coefficients of correlation, w'hich are as follows: Truog avidity 
and sugar inversion methods, 0.899=t0.025 ; Truog avidity method and H-lon 
concentration, 0.789±0.050; and sugar inversion method and H-ion concentra- 
tion, ().817±0.045. This is considered to indicate, as pointed out in a previous 
paper by Parker and Bryan (E. S. li., 49, p. 722), that the H-ion concentration 
of the soil solution is largely determined by the acidity of the acid silicates of 
the soil. 

A study was also made of the effect of the presence of different amounts of 
soils in the solid phase on the rate of inversion of sugar w^hen the H-ion con- 
centration and conductivity of the solutions were the same. With increasing 
amounts of the solid idiase the rate of hydrolysis was increjised. This is 
explained as follows: 

“ There is a higher concentration of H-ions at the surface and in the interior 
of the gel-like aggregates of soil colloids than in the free soil solution. This 
difference in the H-ion concentration is readily explained by Donnan’s theory 
of membrane equilibria. The colloids of a mineral acid soil are complex 
hydrogen aluminum silicates. On hydrolysis these silicates give diffusible 
H4ons and nondiffusible silicate ions. According to Donnan’s theory the pres- 
ence of the nondiffusible ion causes an unequal distribution of the diffusible 
ions. In an acid soil suspension there would bo a higher concentration of 
H-ions at the surface of the soil particles than in the free soil solution.*” 

A modification of the molybdic method for the determination of inor- 
ganic phosphorus in serum, S. R. BENsmcT and R. C. Theis (Jour. Biol. 
Chem.f 61 (1924), No. 1, pp. 08-66). — Slight changes in the Briggs modification 
(E. S. R., 48, p. Ill) of the Bell-Doisy method of determining inorganic phos- 
phorus are described, by means of which the color produced is said to be about 
three times as intense as that obtained by the Briggs procedure. 

Method of estimating minute quantities of iodine in biological material, 
P. C. Kelly and A. D. Hubdand (Bioch^m. Jour., 18 (1924), No. 5, pp. 951- 
956). — ^The authors discuss brlefiy the advantages and disadvantages of several 
methods of determining iodine when occurring in small amounts in biological 
material, and describe in considerable detail the Kendall method (B. S. K., 44, 
p. 113) which, with slight modifications, they have adopted as the most satis- 
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factory. This method is considered to liave an absolute limit of accuracy of 
0.0001 gm. per hundred. The minimum amount of n/200 sodium thiosulfate 
with which a change of color could be observed was 0.05 cc., equivalent to 
0.0000317 gm. of iodine. 

Observations on a micro method for the determination of silicon and on 
the content of this element in certain organs [trans. title], G. Bertrand 
{Bui, Soc, Chem, Biol., 6 {1924), 7, pp, 666-658). — ^Attention is called to one 

or two sources of error In the micro method of determining silicon described 
by Isaacs (E. S. R., 51, p. 612). It has been found that the color does not 
reach its maximum intensity for some time, the interval depending orf the 
thickness of the tubes, the external temperature, etc. It has also been found 
that at the same concentration a blue color is developed in the presence of 
phosphoric acid after a much longer period. In the presence of large amounts 
of PsOs it is considered probable that the color would develop as quickly as 
with small amounts of silicon. This is thought to account for the high figures 
reported by Isaacs for the content of silicon in the brain. 

Further studies on the determination of calcium, magnesium, and phos- 
phorus in animal substances, E. Dienes {Jour. Biol. Cheyn., 61 {1924), No, 1, 
pp. 77-90). — Slight modifications in the author’s microgravimetric method of 
determining calcium, magnesium, and phosphorus in animal substances (K. S. 
R., 43, p. 204) are described. 

The identification of glycerol by a bacterial method, A. Castki.lani and 
F. B. Taylor {Jour. Trop. Med. and Hyg. [Londm?], 27 {1924), No. 20, pp. 271- 
273, figs. 3). — The raycological-bacterial method for the identification of carbo- 
hydrates previously described (E. S. R., 49, p. 112) has been extended to 
the identification of glycerol. Mycological formulas for its identification are 
appended. 

The chemical examination of various peat materials by means of food 
stuff analyses, A. P. Dachnowski {Jour. Agr. Research fU. S^.], 29 {1924), 
No. 2, pp. 69-83). — In studies conducted by the Bureau of Plant Industry, 
U. S. D. A., the results obtained with 20 different kinds of peat indicated the 
feasibility of the application of food.stuff analyses for the determination of 
qualitative differences in sedimentary, fibrous, and woody peat materials. 
These data pointed to contrasts between peat materials in regard to their 
nitrogenous substances, lignin, cellulose, and other carbohydrates, waxes, 
resins, and similar plant products. Their value was found to be necessarily 
limited, since it was only possible to utilize analyses of the same character 
as those used for crops and feeding stuffs. However, they illustrated the fact 
that a close connection exists between the botanical and chemical composition 
of the main groups of peat. 

By the application of this method It becomes possible to correlate variations 
in the chief groups of organic compounds with structural differences in the 
profile of peat depc^sits, to follow the progress of decomposition in drained 
surface peat soils, and to determine the degree of chemical alteration taking 
place in the several layers of peat below the water level. 

The analyses showed the wide differences in agricultural value of the several 
kinds of peat, on the basis of the ratio of nonnitrogenous to nitrogenous ma- 
terials, and the limited usefulness of various kinds of raw peat as a source of 
food for livestock or for soil microorganisms. 

A system of blood analysis. — Supplement V, The improvements In the 
quality and method of preparing the uric acid reagent, O. Folin and H. 
Trimble {Jour. Biol. Chem., 60 {1924), No. 2, pp. 473-479, fig. 1). — In this sup- 
plement to the system of blood analysis of Folin and Wu (B. S. R., 47, p. 410), 
a simple method is described for preparing the uric acid reagent almost 
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entirely free from molybdenum. The process depends upon the fact that the 
molybdenum is precipitated as sulfide by hydrogen sulfide in the presence of 
phosphoric acid. Certain improvements are also reported in the ordinary 
process for making the uric acid reagent from normal sodium tungstate, 
sodium paratungstate, and ordinary phosphotungstic acid. 

Estimation of sugar in the blood, E. G. B. Calvert {Biochem, Jour,, 18 
{192Ji), No. 5, pp. 889-844, flg. 1). — ^This paper consists of a refutation of the 
criticism of Stanford and Wheatley (E. S. B., 51, p. 507) in regard to the 
author’s previously described method of estimating the sugar content of the 
blood (E. S. R., 49, p. 408), and a detailed de.scription of this method, modified 
by the substitution for the plantinum capsule of a special pipette for collecting 
measured amounts of blood. 

An apparatus for the exact analysis of air in metabolism investigations 
with respiratory exchange chambers, T. M. Carpenter {Jour. Metadolic Re- 
search, 4 (1923), No. 1-2, pp. 1-25, fig. 1). — gas analysis apparatus, based 
upon the Haldane principle, has been devised for use with the large respira- 
tion chamber for animals described by Benedict et al. (E. S. R., 44, p. 68). The 
apparatus Is described and ilhistrated, with directlon.s for its manipulation 
and data showing its accuracy. “ It has a capacity of 40.04 cc., and readings 
can be made to 0.001 per cent. Samples of gases containing as much as 1.7 
per cent of carbon dioxide and from 78.4 to 79.6 per cent of nitrogen can be 
analyzed with this apparatus. Analyses of outdoor air have given 0.030±:0.003 
per cent for carbon dioxide and 20.940±:0.003 per cent for oxygen.*’ 

Sugar machinery, A. J. Wallis-Taylkk (London: William Rider and Son, 
Ltd., 1924y pp. XVl-i-410, pi. 1, figs. 102). — This is a descriptive treatise devoted 
to the machinery and processes used in the manufacture of cane and beet 
sugar. It contains chapters on the sugar cane ; complete cane sugar factories ; 
the extraction of the Juice from the raw material ; modern types of cane mills ; 
safety devices for cane mills, etc. ; motive power for cane mills, etc. ; the treat- 
ment of the Juice prior to concentration ; concentration under atmospheric 
pressure; concentration in vacuo; extracting the molasses from the sugar; 
tests; beet sugar; the manufacture of beet sugar; treatment of the Juice; 
evaporation and concentration; sugar refining; and the distillation of rum. 
Appendixes are included on sugar packeting machinery, useful tables, bibli- 
ography, etc. 

The manufacture of vanillin, P. May (Perfumery and Essential Oil Rec., 
15 (1924), 11, pp. S51-358). — A review of the literature on the manufacture 

of vanillin from the first artificial production 59 years ago to the present time. 

HETEOEOLOGY 

Solar and terrestrial radiation, A. Angstrom (Quart. Jour. Roy. Met. Soc. 
{London], 50 (1924), No. 210, pp. 121-126, pis. 2).— This article is of interest 
especially from the standpoint of the methods and apparatus employed to 
measure the total radiation income and to evaluate the factors affecting it, to 
determine the relation to sunshine and cloudiness, and to Interpret the data 
obtained. 

“A treatment of the registration at Stockholm gives the result that the total 
radiation-income Qt during the day may be expressed by the formula : 

G.=Go(0.25+0.75 S), 

where 0# is the radiation-income which corresponds to a perfectly clear day, 
and iSf is the time of sunshine expressed in the greatest possible time of sun- 
shine as unit . . . 
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**A8 the radiation-income from perfectly overcast skies Is a function of the 
mass of precipitated water in the atmosphere, the registrations give a means 
to evaluate the * capacity * of the cloud layer. . . . The radiation during clear 
and half-clear days has a minimum in the afternoon hours (between noon and 
4 p, m.). ... Radiation during days with overcast or nearly overcast skies 
has a maximum in the afternoon hours (between noon ai>d 4 p. m.). These 
results are explained by the influence of convection, which gives rise to a crea- 
tion of cumulus clouds during clear or almost clear days but causes breaches in 
the uniform cloud layer of the overcast skies. A close relation is found to 
exist between the evaporation and the radiation-income during the day. ' As 
the evaporation depends in high degree upon the vertical convection, and the 
convection in its turn upon the heating of the ground through radiation, this 
result is a natural one. 

“Prom the previous summary the great importance of continuous registra- 
tions of the radiation must be clear. The proposal seems therefore justifled 
that a recording actinometric station ought to be erected in every country.” 

General and physiological features of the vegetation of the more arid 
portions of southern Africa, with notes on the climatic environment, 
W. A. Cannon {Carnegie Inst. Wash. Pub. S5/f {1924) y pp. VnT-\-159, t>^s. SI, 
figs. IS ), — ^This publication gives a somewhat detailed account of the climate 
of the southern part of Africa, especially with reference to the amount and 
distribution of rainfall in its relation to distribution and growth of plants, the 
plant studies dealing particularly with “(1) the perennial flora of the more 
arid regions, (2) the climatic environment, (3) plant habits and plant habi- 
tats, (4) comparative structure of leaves, and (5) the transpiring power of 
leaves.” 

Comparing climatic conditions and vegetation of this region with that of 
other similar regions, it is observed that like conditions of rainfall are not 
necessarily associated with plant growth of the same character and distribu- 
tion. “The leading features of the climatic environment of plants of arid 
regions can be said to lie in the temperature and its variation, in the intensity 
of light, and in the amount and seasonal distribution of the rainfall, together 
with certain other related factors, including the frequently low relative humid- 
ity. A change in one of these, particularly in the amount or the season of the 
rains, very profoundly modifies the rest, with consequent serious alteration in 
the environic complex as a whole, 

“ Thus, when the rainfall is in the cool season only, when the temperature is 
low, the humidity high, and the light values low, the aridity of the drought 
period is accentuated by the fact of high temperatures, low relative humidity, 
and high light values. When, on the other hand, the rainy period coincides 
with the warm season, the period of drought is not so markedly arid, for the 
reason that the temperature at the time is relatively low, with correspondingly 
high relative humidity and relatively low light intensity. Accordingly, it Is 
not difficult to understand why, in regions of winter rainfall, the perennials 
should have pronounced xerophytic characteristics, even if the amount of rain 
be considerable. 

“ In regions with equal precipitation, but occurring the one in the cool and 
the other in the warm season, it appears to be the rule that the former is the 
more arid. In certain arid and semiarid regions of the world both types of 
rainfall occur. In such event, if the rains of summer and of winter are fairly 
large, as in southern Arizona, the vegetation is correspondingly abundant, but 
in case the periodic rains are uncertain, both as to amount and season, the arid 
conditions may be intense. The latter obtains in central Australia and in a 
portion of South Africa, especially in the Karroos.” 
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The clipiatic conditions of southern Africa are discussed with reference to 
latitude, topography, proximity to the ocean, and relation to regions of perma- 
nent low atmospheric pressure. ** There is a gradual increase [in temperature] 
on any parallel of latitude from the west to the east and along the west 
coast from the north to the south and along the east coast from the south 
to the north.” In general the climate is mild temperate. In the Interior the 
summers are hot and the winters cool, with heavy frosts and snows in the 
mountains. A marked feature of the rainfall is its periodicity. On the east 
the rains occur mainly in summer, on the west mainly in winter. In general 
the total rainfall increases from the west to the east and to a less marked 
and constant extent from the south to the north. 

The effective rainfall, 0.15 in. or more, is relatively high. “ In the Karroos, 
for example, it ranges between 86 and 92 per cent. Even at Laingsburg, where 
the annual precipitation is extremely low, it is about 89 per cent effective. 
About 52 per cent of the rainfall at this place is in summer.” Where the rain- 
fall is relatively large the noneffeetive rainfall is relatively small. 

There is evidently a ” close relation between the character of the vegetation, 
including often the local distribution, and the general facts as to the amount 
and seasonal distribution of the rainfall. And an important feature of the 
environmental complex is the fact of often long yearly periods of drought, 
which may be associated with seasons of high temperature, in which event 
the aridity Is particularly intense.” 

Climatological data for the United States by sections, [November- 
December, 1024] (t/. S, Dept. Agr., Weather Bur. Climat. Data, 11 (1924), 
Nos, 11, pp. [i87], pis. 4t PP- Pl^* 5, fig. 1 ). — These numbers 

contain brief summaries and detailed tabular statements of climatological data 
for each State for November and December, 1924. 

Meteorological observations at the Massachusetts Agricultural Experi- 
ment Station, J. E. Ostranoeb and J. Bower, jr. {Massachusetts Sta, Met. 
Buis. 4^8-494 {1925), pp, 4 each ). — Summaries are given of observations at 
Amherst, Mass., on pressure, temperature, humidity, precipitation, wind, sun- 
shine, cloudiness, and casual phenomena during January and February, 1925. 
The data are briefly discussed in general notes on the weather of each mouth. 

SOILS— FEETIUZERS 

Soil survey of the San Simon area, Arizona, E. J. Carpenter and W. S. 
Bbansfobd {U. 8. Dept. Agr„ Adv. Sheets Field Oper. Bur. Soils, 1921, pp. 
Ill -4-588-622, pis. 8, fig. 1, map 1 ). — This survey, made in cooperation with the 
University of Arizona, deals with the soils of an area of 286,720 acres lying in 
the northeastern part of Cochise County in the extreme southeastern part 
of Arizona. The greater part of tlie area is smooth enough for irrigation with 
but little leveling, and drainage is well established except in local areas. 

The soils differ widely in origin, color, physical properties, lime content, 
drainage, and crop adaptation. They are grouped as old valley filling soils, 
recent alluvial, and miscellaneous materials. Including rough stony land and 
riverwash, 20 soil types of 10 series are mapped, of which the Cavot and 
Mohave gravelly sandy loams cover 39.5 and 16.1 per cent of the area, re- 
spectively. Analyses of soils for alkali showed that the areas within injurious 
alkali accumulations are small, being confined largely to the recent alluvial 
soils along San Simon Creek and to some of the more poorly drained old 
valley filling soils. 

Soil survey of tho Victorville area, Calif oral a, A. E. Kocheb and S. W. 
Cobby ( U, 8. Dept. Agr., Adv, Sheets Field Oper, Bur, Soils, 1921, pp. Ill -{-628- 
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672y pl8, 4y ftffs. 2y map J). — ^Thls survey, made in cooperation with the Califor- 
nia Experiment Station, deals with the soils of an area of 226,560 acres lying 
along the southern margin of the Mohave Desert in the southwestern part 
of San Bernardino County in southern California. With the exception of the 
mountain foot slopes along the south side and a few scattering buttes and low 
rocky ridges, the area in general is smooth. The area is a structural basin 
which has been filled in to a depth of several hundred feet. 

The soils, which are formed mainly of granitic material, range in color 
from grayish brown to red. Including rough broken land, rough stony land, 
riverwash, and dunesand, 20 soil types of 7 series are mapped, of which* the 
Hesperia loamy sand, Adelanto sandy loam, Hesperia sand, and Adelanto sand 
cover 16.6, 15.9, 12.1, and 11.8 per cent of the area, respectively. It is stated 
that a large portion of the area is adapted to litigation. Alkali determinations 
are said to have rarely indicated the presence of more than a trace of salts. 

Soil survey of Alcorn County, Mississippi, E. M. Jonxs and E. P. Lowe 
(17. S, Dept. Agr.y Adv. Sheets Field Oper. Bur. SoilSy 1921t pp. 
pis. 2, fig. ly map 1). — This survey, made in cooperation with the Mississippi 
Geological Survey, deals with the soils of an area of 254,720 acres lying In 
the Coastal Plain in the northeastern corner of Mississippi. The surface 
ranges from gently rolling to hilly and rough, and drainage is well established 
in most places. 

Including chalk, 26 soil types of 17 series are mapped, of which the Pheba 
silt loam, Huston fine sandy loam, Collins silt loam, and Ruston stony fine 
sandy loam cover 26.7, 17.7, 11.6, and 10.2 per cent of the area, respectively. 

Investigation of the nature of the soils of the Biesbosch in South Hol- 
land Itrans. title], J. G. M ascii haupt and D. .1. Hfshink {Dept. IHnnenland. 
* ZaJcen eii Landh. INetherlandfi^y Vet'slag. Landhouivk. Onderzock. Ri^ksUmd- 
houtoproefsta.y No. 29 {t024)y pp. 110-lS€y figs. 5). — Physical and chemical 
studies of samples of soil taken from the Biesbosch in South Holland are re- 
ported, and the results aro discussed and compared with polder samples. 

These soils are evidently well suinjlied, esi>e<dully in the top strata, with 
total nitrogen, phosphoric acid, lime, and organic matter, and have a slightly 
alkaline reaction. It is thought that after drainage they should possess a 
greater immediate cultural value than the polder soils. 

A brief description of the analytical methods of study used is presented. 
[Investigation of the Dollard soils of the Province of Groningen], J. G. 
Maschhaupt (Bijdr. Kennis Prov. Groningeny n. ser.y 192Sy No. 2, pp. [4] 4-76, 
pis. 4y figs. 2). — Studies of the soils of the Dollards of Groningen to determine 
the agricultural value of these diked-in soils are reported. Soil borings were 
made at about 70 different locations, and the samples obtained were studied in 
the laboratory. A large amount of comparative data is presented and discussed. 

The natural and chemical changes which alluvial soils undergo after 
diking [trans. title], D. J. Hissink {Dept. Binnenland. Zaken en Landb. 
lNetherlands]t Verslag. Landbomvk. Onderzock. Rijkslandbouwproefsta.y No. 
29 {1924) f pp. 170-184). — Studies of the physical and chemical properties of 
the alluvial soils of the Netherlands and of the natural and chemical changes 
which they undergo after reclamation by diking are reported. 

The results show that these soils possess a large percentage of pore space 
which varies with the clay content, and they are naturally very pervious. 
When reclaimed and drained oxidation processes are rapid, resulting in the 
formation of carbon dioxide, and consequently calcium carbonate, which floccu- 
lates the soda clay and forms also calcareous clay. The physdcal condition of 
these soils is improved and the porosity increased. 
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Calculation of the coef&oient of permeabliltjr of clay from the hydro- 
dynamic pressure phenomena [trans. title], K. v. Tkrzaght {Siizher. Akad. 
Wi88, Wien, Math, Naiurtty. KL, 1S2 (1923), Ila, No. 3-Jf, pp. 125-138^ flga. 4; 
aU. in Sci. Abft., *SfecL A—Phy»„ 27 (1924), No. 322, pp. 853, 85^).— Studies are 
reported In which it was found that in clay with a pf)ro.sit.v number less than 
2 and a coefficient of permeability greater than 0.06 cm. per year, tliere was no 
appreciable variation from the law of Darcy. 

In an investigation to determine the coefficient of permeability of loam and 
of clay in the viscous-plastic and in the semisolid form, the direct method 
of measurement failed because the coefficient of permeability of the soils in 
this form was very small as compared with a coefficient of 0.06 cm. per year. 
A njethod was therefore developed to avoid the errorvS of the direct method, 
which consisted in the ob.servation of the time change of the pressure 
phenomena in day. The hydrodynamic pressure phenomena is conaidcred to be 
the delay which is caused in clay in the pressure due to the resistance to the 
outflow of sqiieezed out water. It is stated that the permeability coefficient 
can be calculated from the time variation of the equalization of pressure as 
long as all other important factors are known. 

With the help of diagrams, the case of a block of loam or clay of height h 
contained in a vessel which will prevent spreading is considered. As the 
pressure is increased the porosity number and the coefficient of permeability 
decrease, and a definite amount of water is squeez€>d out of the day. The 
unit of volume is taken as a prism of unit sectional area. The length of the 
prisih in the direction of the pressure is variable, the reduced thickness of the 
layer is the thickness .which the layer would have if the porosity number 
were 0, and the coefficient of permeability denotes the velocity of flow of the 
water through a layer of clay of the real thickness when the difference of 
pressure height is 1 cm. The differential equation for the flow is exactly 
the same as that for the nonstationary propagation of heat in an isotropic 
medium. The solution of the equation is given, and the results for special 
cases are platted. It is concluded that Darcy’s law holds for the flow of water 
thri)ugh loam in a semisolid form. 

Heat of wetting as a new means of estimating the colloidal material in 
soils, G. J. Bouyoucob (Science, 60 (1924), No. 1553, p. 3120). — In a brief con- 
tribution from the Michigan Experiment Station the conclusion is drawn that 
the heat of wetting presents probably the best means for estimating the 
colloidal content of soils as well as their state of activation. It has been 
found that the heat of wetting of soils is due mainly, if not entirely, to their 
colloids, as noncolloidal material even in a very flne state of division does 
not produce heat of wetting. 

According to this method the colloidal content of soils may range from 
0 to 80 per cent of their weight, and the average soil is found to contain a 
far larger amount of colloids than is commonly believed. It has been further 
found that the reactivity of material may not depend entirely upon the size of 
Its particles but also upon the state of its activation. The procedure of the 
method consists of determining the heat of wetting of a soil, then extracting 
a certain amount of colloids from it and determining their heat of wetting, 
from which data the colloidal content is readily calculated. 

The effect of drying upon the acidity of soil samples, 0. O. Rost and 
B, A. Fibqia (Science, 60 (1924)$ 1552, p, 297 ), — Further studies conducted 

at the Minnesota Experiment Station on the effect of drying upon the H-ion 
concentration of about 200 samples of soils in both moist and air-dry condition 
(E. S. R., 50, p. 718) are summarized. 
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Samples from one field showed marked changes upon being allowed to be- 
come air-dry, those from two fields changed somewhat less but still appre- 
ciably, and those from the remaining two only slightly. Generally the H-ion 
concentration increased, but in a few instances it decreased. Where sufllcient 
lime or marl had been added to make the soil alkaline, some samples showed 
no change in H-ion concentration, some an increase, and others a decrease 
upon air-drying. 

A group of 92 glacial soils, partly acid and partly alkaline, were found after 
air-drying to be decidedly more acid than before, the alkaline soils, however, 
showing the more marked change. A group of loessial soils which were on 
the whole more acid than the glacial soils showed less change. 

Oven-drying increased the H-ion concentration more than air-drying. Sam- 
ples moistened after air-drying became more acid than the original moist sam- 
ples and u^ally more acid than the air-dried samples. Moist samples kept in 
glass air-tight containers generally became more acid on standing. Air-dried 
samples showed a more acid reaction than moist ones freshly taken from the 
field. 

A bibliography relating to soil alkalies, compiled by P. V. Kino, G. Ervin, 
and O. L. Evans (Z7. S. Dept Agr. But Itilh {1925), pp. 40), — This bibliography 
was compiled under the direction of S. H. McCrory, with special reference to 
the deleterious action of soil alkalies and various other chemical agents on 
cement and concrete. It contains sections on soil alkalinity, alkali soil salts, 
sea water, other Injurious agents, waterproofing of concrete, and alkali-resistant 
concrete. 

Soil temperature determinations from April to, October, 192^ 

title], J. Hunio (Landboumk. Tijdschr, {UtrecM), S6 (1924), 4>^4» PP- 

420-4^4 )- — Soil temperature determinations taken from April to October at 
depths of 60, 76, and 100 cm. (19.7, 29.6, and 39.4 In.) in Dutch soils are 
briefly presented and discussed. These show naturally that the temperatures 
decreased with depth, and all of them increased quite uniformly as the temr 
perature of the air increased. However, the difference between the tempera- 
tures at different depths was much less marked at the end than at the be- 
ginning of the period. 

The principles of summer-fallow tillage, M. A. McCall and H. M. Wanser 
(Washington Cot 8ta. But 189 (1924) t PP- 3-77, figs, 5), — ^The results of studies 
on the subject conducted in cooi>eratlon with the U. S. Department of Agricul- 
ture are summarized. 

It is concluded that the summer fallow system is necessary in eastern Wash- 
ington dry farming because of the seasonal distribution and amount of pre- 
cipitation, the purpose being to conserve moisture and to accumulate nitrate 
nitrogen. Climatic condition^ divide the fallow period into distinct subperiods, 
emphasizing either absorption or retention. The existence of a soil mulch 
during the fall and winter period of precipitation inhibits moisture absorption 
by the soil to a degree which is proportional to the depth of the muldh. A 
soil mulch during the summer period of intensive evaporation retains moisture 
already in the soil. 

Early spring plowing was found to give the largest accumulation of nitrates, 
intermediate spring and fall plowing being from 10 to 15 per cent less efficient. 
Disking was less efficient than plowing in promoting nitrification. 

There was a significant positive correlation between soil moisture and ac- 
cumulated nitrate nitrogen and yield of straw and grain. There was a more 
significant correlation between grain yield and soil moisture content than be- 
tween grain yield and nitrate nitrogen accumulations. Moisture conservation 
is therefore considered to be the most important function of the summer fallow 
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under the experimental conditions, althoup^h a proper balance between nitrate 
accumulations and soil moisture is necessary for best results. Fallow pro* 
pared during the intermediate spring was found most nearly to meet this re- 
quirement. There was a significant positive correlation between grain quality 
and accumulated nitrate nitrogen. 

Chemical factors in denitrilicatlon« G. J. Fowuca and Y. N. Kotwal (t/owr. 
Indian Inst. Sd., 7 {1924), No. 2, pp. 29-S7, ph i).— Experiments to determine 
whether losses of nitrogen from stored nitrogenous materials through chemi- 
cal causes occur under conditions comparable with those encountered in prac- 
tice are reported. The general conclusion is drawn that the evolution and 
consequent losses of gaseous nitrogen, taking place in nature or in the opera- 
tions of agriculture and sewage purification due to purely chemical causes, 
are negligible as far as the reactions Investigated are concerned. The losses 
of nitrogen due to biochemical changes were found to occur in a great variety 
of ways. 

Dotermination of fertilizer requirements of soils, B. A. Mitscherlich 
(Die BesUmmung dea Dungerbediirfnisaea des Bodens. Berlin: Paul Parey, 
1924^ pp. 99, figs. 7), — The details of different methods of determining the fer- 
tilizer requirements of soils are described, and the relation between these and 
the chemical composition and reaction of soils is brought out. 

Special attention is drawn to the utility of pot and field fertilizer experi- 
ments in determining available fertility as well as fertility requirements of 
soils, and the proper interpretation of tliese is discussed. 

Report of field experiments with fertilizers in Sweden In the years 1922 
and 1023 [trans. title], H. von Feilitzen {Mcddel. Centralanst. Poraoksv. 
Jordhnikaomrddet [Sweden], Nos. 259 (1924), pp. 415, figs. 12; 272, pp. .j7i, 
figs. 15). — A large amount of data from field experiments with fertilizers in 
Sweden during the years 1922 and 1923 is summarized, together with other 
general data in connection with this wwk, which was begun in 1900. 

Fertilizer suggestions for crops under Pennsylvania conditions, F. I). 
Gardner and A, L. Patrick (Penn. State Col. Ea^t. Circ. 102 (1924), pp. 8 ). — 
Practical suggestions on the use of fertilizers for crops in Pennsylvania are 
presented. 

The influence of phosphate, biphosphate, carbonate, silicate, and sul- 
fate of calcium, sodium, and potassium on plant growth in acid mineral 
soils, K. Miyake, I. Tamachi, and J. Konno (Soil Sd., 18 (1924), No. 4, PP- 
279-S09, figs. 14 ). — Studies conducted at tbe Hokkaido Imperial University, 
Sapporo, Japan, are reiiorted on the behavior of the phosphate, biphosphate, 
carbamate, silicate, and sulfate of calcium, sodium, and potassium on acid 
soils in connection with plant growth. 

The acidity of the soils was reduced by the addition of carbonate, phos- 
phate, biphosphate, and silicate of calcium, sodium, and potassium in the 
order mentioned, while sulfate did not make any reduction. The H-ion con- 
centration of the soil solution also was reduced by the addition of these salts, 
but the order of the reduction did not coincide with that observed in the case 
of the acidity. 

The amount of aluminum dissolved out in the solution of i>otassium chloride 
from the soils after the addition of these salts agreed well with that of the 
acidity. The acidity seems then to be due to the amount of aluminum in the 
solution. In their power to make soluble aluminum into Insoluble, the salts 
ranked In their order, carbonate, phosphate, biphosphate, and silicate. Sulfate 
not only lacked this power but increased the amount of soluble aluminum. 
This order coincided with that of the reduction of acidity by the salts. 
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The growth of barley was affected by the addition of the salts. A favorable 
effect was produced by phosphate, blpho.sphate, carbonate, and silicate In the 
order mentioned, while the unfavorable effect was caused by sulfate. This 
order seemed to agree with that of the salts in converting soluble aluminum 
into insoluble, except that phosphate and carbonate were interchanged. Hence 
the aluminum abundantly present in acid soils seemed to be a very Important 
factor causing inferior plant growth. 

The superior effect of phosphate upon plant growth seemed to be due to the 
great deficiency of phosphoric acid in^ this kind of soil. Though the H-ion 
concentration of the soil solution also was reduced by the addition of the salts, 
it did not show any relation to the plant growth. 

These results are taken to indicate that the inferior quality of the acid soil 
as a medium for plant growth is due in some measure at least to the presence 
of soluble aluminum, which Is decidedly toxic, and to the deficiency of phos- 
phoric acid. Hence the chemicals which supply phosphoric acid and cause the 
elimination of soluble aluminum seem to be the best agents for improving acid 
soils. 

Nitrification of stable manure in cultivated soils [trans. title], O. Barthki. 
and N. Bengtsson {Meddel. Centralanst, Foradkav. Jordbruksomrddet ISioe- 
den\. No. 269 (1924) i PP- IS ). — Studies on the influence of newly slaked lime, 
added in amounts corresponding to those used in practice, on the nitrification 
of barnyard manure are reported. 

The results showed that lime used in normal quantities had no influence in 
this respect. It Is concluded that lime added to the soil either In the form 
of calcium carbonate or as newly slaked lime and in amounts used in^ practice 
has no noteworthy effect on the nitrification of barnyard manure, and that the 
time of liming does not alter the results. 

Influence of koufri, inarog, and tafla on the physical properties of soil 
[trans. title], V. M. MossIIsbi (Bui. Inst. Spypte^ 5 (1922-2S)t PP- 85-11 $). — 
Studies are reported which showed that koufrl, marog, and tafia, which are 
rich in salts of calcium, magnesium, or potassium, except potassium carbonate, 
decrease the air capacity and increase the moisture-holding capacity, capil- 
larity, and permeability of heavy Egyptian delta soils, but slightly decrease the 
two last named in lighter alluvial soils. 

Materials containing salts of sodium, especially sodium carbonate, acted 
in much the same manner on the capacity for air and moisture, but decreased 
the permeability and capillarity of both soils considerably. However, when 
sodium sulfate formed the major part of the salts the permeability of the heavy 
soils was increased. A high content of calcium, sulfate or of this salt mixed 
with calcium chloride notably increased the permeability of both soils. 

The availability of nitrogen in peat, C. B. Lipman and M. E. Wank (flail 
8oi.f 18 (1924) f No. 4t PP* S 11-316, figs. 2 ). — Studies conducted at the University 
of Oalifomia on the value of peat as a source of nitrogen when applied to a 
soil which had always responded to nitrogenous fertilizers are reported. 

The results showed that peat untreated or treated with acid and with acid 
plus steam under pressure is of practically no value as a source of available 
nitrogen when results from particular experiments carried on for this purpose 
are properly studied. 

Nitrate faets and flgnres, 1024, compiled by A. F. B. James (Lon4m: 
0. Mathieson d Sons, 1924, pp. 15 ). — A statistical review of the nitrate industry 
from the British viewpoint, for the year 1924 in particular as compared with 
previous years, is presented. The feature of the year under review is said to 
be the steady idiprovement in the statistical position of the commodity. Bpeetal 
reference is made to the Chilean nitrate industry. 
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Ammonium nitrate as an exploflive, R. M. Cook {Chem, and Metall. Bngin., 
Si (1924) f No. 6, pp. 2Sl-2S3f fig. 1). — Experiments are reported which are con- 
sidered to offer striking confirmation of the impression that organic or carbo- 
naceous materials even in small i>ercentages have a marked effect on the sen- 
sitiveness of ammonium nitrate toward detonation. 

Test of phosphatic fertilizers [trans. title], O, Brioux and A. Tardy (Ann. 
Set. Agron. Franc, et J^trang., 41 (1924), No. 5, pp. 312-S19, fig. 1). — Compara- 
tive tests of basic slag, superphosphate, dicalcium phosphate, and a Tunisian 
phosphate ground colloidally fine showed that on grain crops such as oats the 
so-called colloidal phosphate had little beneficial influence, while on root crops 
such as potatoes it gave practically as good results as superphosphate. 

Origin of phosphorite and the degree of its pulverization as principal 
factors in its assimilation by vegetation [trans. title], A. Lebediantzev 
(Ann. S<>i. Agron. Franc, et Ftrang., 4i (i924)y No. 5, pp. S30-SS3, fig. 1). — 
Studies with five different sorts of Russian phosphorites are reported which 
showed that these vary in value, dep<mding largely, upon whether or not they 
can best l>e used in powdered raw form or in the manufacture of sui)erphos- 
phate. The fineness of the powder In the first use is of decisive importance, and 
the particles should not excecnl 0.05 min. The availability of the phosphoric 
acid of four of the five sorts tested was strongly influenced by the degree of 
pulverization. 

Reciprocal action of ground phosphorite and soils not having an acid 
reaction [trans. title], A. N. Lebediantzev (Ann. Set Agrmi. Franc. Strang., 
41 (1924), No. 5, pp. 320~S29). — Studies of the activity of ground phosphorite in 
fallow and cropped soils are reported. 

The results indicated the great importance of the biological activity of soil 
in modifying the availability of phosphorite. In the majority of cases the 
action of phosphorite added directly previous to planting was more pronounced 
than that of phosphorite add(»d to fallowed and subsequently cropped soil. 

The results are taken further to indicate that the i>hosphoric acid of phos- 
phorite I»ecoanes available in soils much more easily than has hitherto been 
thought, but that it may again l>e rendered insoluble by chemical and biological 
action. Phosphorite was also found to be quite sensitive to the action of the 
desiccation, reacting more markedly to this influence than basic slag or super- 
phosphate. Since desiccation apparently exercises its main influence on organic 
compounds in soils and ha.s little influence on mineral compounds, it is thougJit 
that the greater i»art of the phosphoric add of phosphorite passes into organic 
combination. 

The results in general are taken to indicate that the phosphoric acid of 
phosphorite is Inherently much more mobile under soil conditions than that of 
superphosphate or basic slag. 

Agricultural liming materials (Md. Univ. Quart. No. 109 (1924) r PP- 24, 
ftg9. 2 ). — ^Actual and guaranteed analyses of 104 samples of various forms of 
agricultural lime products collected for inspection in Maryland during the 
year ended November 1, 1924, are presented and discussed, together with gen- 
eral information on the quarrjdng and manufacture of liming materials. 

Report on commercial fertilizers, 1924, E. M. Bailey (Connecticut State 
Sta, Bui. 261 (1924), PP- S-^100 ). — Guaranties and the results of actual analyses 
of 592 samples of fertilizers and fertilizer materials collected for inspection 
in Connecticut during 1924 are summarized. The essential features of the 
State fertilizer law and the fertilizer registrations for 1924 are also included. 

Commercial fertilizers, 1024, J. M. Bartlett (Maine Sta. Off. Insp. 115 
(1924)^ pp. 57S8 ), — Guaranties and actual analyses of 392 samples of fertilizers 
44381—25 8 
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and fertilizer materials collected for inspection in Maine during 1024 are 
presented. 

Commercial fertilizers, J. Jj. Hitxs, C. H. Jones, and G. F. Anderson (Fer- 
mont 8ta. Bui. 240 {1924), PP- 3-24 ) • — Guaranties and actual analyses of 382 
samples of fertilizers and fertilizer materials representing 180 brands col- 
lected for inspection in Vermont during 1924 are summarized and discussed. 

AGRICirLTTJKAL BOTANY 

Can the hydrogen ion concentration of living protoplasm be deter- 
mined? G. W. ScABTH (Science, 60 (1924), 1558, pp. 431, 432 ). — ^The author 

claims that the various determinations that have been made of H-ion concen- 
tration in organisms are applicable in the case of plants only to the cell sap, 
and in the case of animals usually to the body fluids bathing the exterior of 
the cells. Based on a study of the ameba Pelomyxa palustris, which was 
filled with algae, diatoms, etc., he believes that the H-ion concentration of a 
vacuole can be no criterion of that of the protoplasm that surrounds it. 

Iron supply in a nutrient medium, H. S. Heed and A. H. O. Haas (Bot. 
(laz., 77 (1924), No. 3, pp, 290-299 ), — In the course of an investigation on the 
growth of citrus trees and their absorption of materials from nutrient solu- 
tions, numerous cases of chlorosis appeared despite the fact that special at- 
tention was given to the supply of iron salts. Not all these cases of chlorosis 
could be correlated with insufficient iron, and they often appeared to be con- 
nected with nutritional disturbances due to the absence of other nutrient 
ions. Studies were undertaken to determine some of the conditidiis which 
affect the amount of soluble iron salts in nutrient solutions, the problem being 
considered as one of importance for the intelligent use of such solutions. 

It is stated that the iron of ferric tartrate soon becomes converted into 
insoluble compounds when added to nutrient solutions, the change being more 
rapid in solutions of higher pH. The introduction of carbon dioxide lowers 
the pH of slightly acid, neutral, or alkaline solutions, but does not increase 
the solubility of iron compounds which they contain. The addition of certain 
organic compounds to an alkaline nutrient solution increases the amount of 
soluble iron in the solution. This fact may be of significance in maintaining 
an adequate supply of soluble iron in solutions for the growth of plants. 

Biochemical aspects of fermentation, A. Slator (Jour, Inst, Brewing, 29 
(1923), No. 10, pp, 814-818 ), — Chemical action due to microorganisms usually 
occurs chiefly during the growth and development of such organisms, giving 
a typical 8-shaped curve of an autocatalytlc reaction. To understand this 
curve it is necessary to know the factors determining and influencing both 
the growth and the fermentative activity of the yeast. In certain parts of 
this curve so many factors are changing simultaneously as to complicate its 
analysis. In the present paper a short account of these factors is given. 

Chemical aspects of germination, J. L. Baker and H. F. E. Hulton (Jour, 
Inst, Brewing, 29 (1923), No, 10, pp, 824-838 ), — This outline of the chemical 
aspects of germination deals mainly with previous work by others and ad- 
mittedly includes only a few of the more salient features of the subject 

Temperature coefficient of absorption in seeds of com, C. A. and 8. P. 
Shxjll (Bot, Oaz,, 77 (1924), No, 3, pp, 262-279, fig, i).— A study of the Influ- 
ence of wide temperature differences on the rate of water absorption by seeds 
of com has given results agreeing completely with those of a similar study of 
Xanthium seeds and pea cotyledons made previously (B. 8. R., 44, p. 728). The 
same type of formula and the methods of mathematical analysis used with 
other seeds were found to apply with great exactness to the data obtained 
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with corn. The rate of absorption at 60® O. is somewhat more than eight 
times as fast as at 6®, whereas the chemical theory of absorption would call 
for a rate 32 times as great. From mathematical considerations, the velocity 
of intake at any given moment must be considered as approximately an in> 
verse exponential function of any amount of water previously absorbed. At- 
tention is called to cases of irregular absorption rates, indicating that many 
substances have specific absorption behavior. A rate law with wide applica- 
bility is not to be expected. The importance of seinipermeability with ref- 
erence to the intake of water from solutions of various kinds is pointed out. 

The rate of growth of green and albino maize seedlings, J. H. Kempton 
{Jour, Agr, Research [17. N.], 29 (1924), No, d, pp. 311, 312, fig, 1). — In connec- 
tion with observed differences in plants as to their response to temperature 
and solar radiation, a comparison was made of the elongation rate of albino 
seedlings with that of normal green ones. Little difference was observed in the 
size of the seedlings until they had produced three leaves, after which the 
green plants forged ahead and the albinos declined. 

The growth curves were remarkably alike, both kinds of plants showing 
almost identical response to light and temi>erature. The author considers it 
remarkable that sister maize plants differing so greatly in a major physiolog- 
ical characteristic should have such similar growth rates. Such behavior is 
believed to show that the respon.se of the plant to air temperature and radiation 
is controlled by inherent factors not associated with the production of chloro- 
phyll and photosynthesis. 

Influence of time of seeding of cereals on their vegetative rhythm 
[trans. title], G. Martinet {Ann, Agr. Suisse, 24 {1923), No. 1, pp. 1-7). — Facts 
adduced In connection with the reactions of a number of wheats, and of this 
and other cereals in elevated regions, are said to show these to possess . great 
power of adaptation in difficult situations endangering reproduction. 

Growth of plants in artificial light. — IT, Intensities of continuous light 
required for blooming, E. Hendricks and K. B. Harvey {Bot. Oaz., 77 {1924) t 
No. 3, pp. 330-334, flg^ !)• — Of a number of plants grown in the rooms described 
in a previous paper by Harvey (B. S. K., 51, p. 25) and subjected to continuous 
artificial illumination, some showed growth and blooming throughout a wide 
range of intensities, others through a limited range only. A speeding up of 
the blooming of Easter lilies was comdated with an increase in the carbohy- 
drate content of the leaves when grown in continuous artificial light. 

Studies on the efiTccts of air temperature and relative humidity on the 
transpiration of Pinus strobus, E. J. Doi.e {Vermont Sta. Bui. 238 {1924), PP- 
3-39, pla. 2, figs. 11). — The results are given of studies on the effects of air 
temperature and relative humidity on the transpiration phenomena in tlie 
white pine, comparisons being made with transpiration in an uncontrolled en- 
vironment, with plants deprived of their normal period of rest, and as influ- 
enced by soil conditions. 

The author's results show that environment Influences the hourly fluctua- 
tion in transpiration, and the previous environmental condition Influences the 
rate of transpiration when grown under control conditions. Within the limits 
of the experiment the author found that the amount of available soil water had 
an important bearing on the transpiration, and that soil conditions, as well 
as atmospheric conditions, must be controlled. It is claimed that absolute 
transpirational losses can not be correlated either with relative humidity or 
with temperature, nor can they be correlated with the combined effect of these 
two factors as expressed in terms of vapor pressure. The products of actual 
losses and vapor pressure, it Is said, may be correlated with temperature, 
which implies that temperature has an additional influence on the phenomenon 
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other than Its influence in determining? the value of vapor pressure. In an un- 
changing environment tlie phenomena of transpiration and evaporation were 
found to be closely parallel. 

A bibliography of literature on transpiration is given. 

Comparative studiies on respiration. — ^XXT, Acidl formation and de- 
creased production of COa due to ethyl alcohol, M. Irwin and M. Weinstein 
(Atiicr. Jour, Dot,, 9 {1922), No, 6, pp, 271-282, fiffs, 2), — Ethyl alcohol <iecreases 
the production of carbon dioxide by radish seedlings, and at tlie same time 
brings about the formation of organic acids. 

Comparative studies on respiration. — XXTT, The effect of lactic acid on 
the respiration of wheat, E. P. Smith {Amcr. Jour. Bot., 9 {1922), No. 6, pp. 
807-310, ftps. 2). — In high dilutions, as 0.0025 m, lactic acid first accelerates 
and then depresses the rate of production of carbon dioxide by wheat seedlings. 
As the concentration of the acid Increases, the i)reliminnr.v rise in rate becomes 
less marked, until a concentration is reached at which tlie rate begin.s to fnll. 
Even if the rate has been rapidly reduced to 25 per cent of the normal by 2 m 
lactic acid, recovery is possible and appears to be complete. The observed 
effects are due not merely to osmotic pressure or to acidity, but to some specific 
action of the lactic acid. 

Since there is no permanent Increase in the rate of production of carbon 
dioxide, as would be expected on the hypothesis that lactic acid is a stage in 
the metabolism of wheat, it is concluded that lactic acid is not, in this case, 
an important intermediate substance. 

Comparative studies on respiration. — XXIU, The effect of adrenalin on 
the production of carbon dioxide by animals and by plants, I). M. Hutch> 
iNsoN {Amer, Jour, PhyHol,, 62 {1922), No, 2, pp. 192-J06, figs, 2), — ^The action 
of adrenaline on the production of carbon dioxide as measured by the apparatus 
previously described by Osterhout (E. S. R., 41, p. 524) shows that adrenaline 
gives similar effects on the respiration of frog’s muscle and on that of radish 
seedlings. The stronger solutions (0.002 to 0.003 per cent) cause a depression. 
This is followed by a return to normal, probably due to the oxidation of the 
adrenaline. Weaker solutions produce a rhythmic effect, the carbon dioxide 
production rate alternately and repeatedly falling and rising. 

Asslmilatiou-respiration balance as related to length of day reactions of 
soy beans, P. M. Eaton {Bot. Gas,, 77 (1924), No, 3, pp. 311-321, figs, 4)*— 
The somewhat preliminary experiments here recorded were planned to ascertain 
whether the daily balance between assimilation and respiration might not 
prove to be a controlling influence determining plant development as to its 
vegetative or reproductive form. 

The time of flowering of Peking soy beans given high, low, and uncontrolled 
nightly temperatures was affected to an extent comparable with the differences 
brought about by varying the length of day. It was found that respiration pro- 
ceeded almost twice as rapidly under hot night conditions as under cold night 
conditions. Depriving soy beans of carbon dioxide for a part of the day did 
not affect the time of blooming. Not all short-day plants gave the same reac- 
tions to varied nightly temperatures. Elongation of maize during the night 
was found to be nearly proportional to the temperature. 

Effect of ethylene upon respiration of lemons, F. E. Denny {Bot. Oaz., 77 
(1924) f No. 3, pp. 322-329, figs. 2). — In experimentation started by the labora- 
tory of fruit and vegetable chemistry, Bureau of Chemistry, U. S. D. A., to 
determine the gaseous constituent of the sweat room atmosphere effective in 
coloring lemoffs, it was found that ethylene was very effective, 1:1,000,000 
turning green but mature lemons yellow in from 6 to 10 days. These experi- 
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ments also showed high ethylene concentrations (80 per cent), high tempera* 
lures (92® F.), low temperatures (45® F.), and lack of oxygen to prevent or 
greatly check the coloring action. Conditions suitable for the life processes of 
the fruit favored the color change. Coloring with ethylene or gas from kero- 
sene stoves caused loss of the buttons (calyx, receptacle, and part of the 
peduncle), with enlargement and gelatinization of the absciss-layer cells. It is 
supposed that secondary growth had set up here at least, producing a condition 
in lemons analogous to the extrusion of tissue on stems (if plants mentioned by 
Doubt (E. S. R., 37, p. 72C). These facts indicated that ethylene in some 
manner stimulated the growth or tlie life processes of the cells of the fruit, 
probably iiHfreasing re.spiration. The re.sults of the measurements of the carbon 
dioxide outx)Ut of ethylene-treated lemons as compared with those receiving no 
( thyloiie are here recorded. 

Ethylene in air at concentrations of 1 : 1,900, 1 : 10,000, 1 : 100,000, and 1 : 1,000,- 
000 increased the respiration of green lemons. The effect appeared to be 
greatest at tlie intcrmcHliute concentrations. The increase in carbon dioxide 
output ranged from about 100 per cent to about 250 per cent, followed by a 
docr<*ase on discontinuance (»f the ethylene applications. Yellowing of the 
ethylene-treated fruit b(‘caine apparent about the third or fourth day, the full 
ycdlow <!olor devehiping in from 0 to 10 days, and untreated fruit remaining 
green. 

The development xmd nutrition of yeast, [1], II, A. Tait and L. Fi.ktcheb 
(Jour. JnsL Brewing, 28 (W22), No, 8, pp. oiH-GJJ, fig^. 2; 29 (1928), No. 7, pp. 
509-537, fujH. 7). — Resides particulars having more technical bearings which 
are l)rougbt out by this investigation, the authors ix)int out in the fir.st pai)er 
tile comparative Insutlicleucy of asxmrngine as a nitrogen source, the influence 
of acidity on ytast growtli, the importance of i)H in brewing, the inadequacy 
of aininoiiium salts as food for i^aeeharonij/ccs eerentiue, the relationship 
between the lermentative power and nitrogen content of yeast under crertain 
(•(mditions, and a distinct relationshlx) between the initial nitrogen content of 
worts and the amount of yeast produced, at least at tlie lower nitrogen con- 
centrations. 

In the second paper they state that there is practically no difference in the 
relative values of the ulirogeuous constituents of malt rootlets and malt 
worts as yeast f(K>d. Worts or artificial nutrient solutions when aerated by 
standing for 48 liours at room temperature contain suflicient oxygen for the 
normal reproduction of yeast. Continuous aeration does not influence the rate 
of reproduction under the conditions herein laid down. Carbon dioxide should 
not l)e used to di.splace the air above fermenting solutions since this gas re- 
tards distinctly yeast multiplication. At a concentration of about 0.7 per 
cent alcohol with the carbonic acid retained In solution, there is a marked re- 
tardation in the rate of yeast reproduction. Except in the very early stages, 
the alcohol formation and the yeast multiplication rate do not follow the 
same exponential law. Owing to the variation in weight of cells during fer- 
mentation general conclusions can not be deduced from the weights of final 
crox)s. Preferable methods are the determination of the nitrogen coefficient 
or direct counting, the latter of which is the more reliable. 

Origin of prairies in Illinois, ,T. Wooiiaud (Dot. Gas., 77 (1924), No. 3, pp, 
241-261). — The prairies of Illinois are shown to be near the eastern edge of an 
eastern extension of the prairie province of the United States and Canada 
(which Is outlined). They are said to lie really in a region having a wood- 
land climate, the reasons for which fact are presented in connection with tb^ 
apparent geological and later vegetal history of the region. 
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Age and area: A review of J. O. Willis* theory of the origin of species* 
H. DB Vbibs {Jour, Heredity, H (J923), No. 4, pp, J 65-170), —A review is given 
of Willis* theory of the origin of species as embodied in the book previously 
noted (B. S. B., 51. p. 821). 

GENETICS 

[Plant breeding activities at the Dahlem Station]. H5stekmann (Ber, 
Hoher, Oart, Lehranat, Berlin-Dahlem, 1923-1923, pp. 32-38), — Selflng tests 
with the Berner Rosenapfel and Baumann Renette apples and the Liegel Win- 
terbutterbirne pear showed these varieties to be nonautogam ous. Gooseberries, 
on the other hand, lent themselves readily to self-fertilization. Juglana cordi- 
formia was successfully crossed with J, regia in an attempt to develop hardy, 
productive tyi)es of hybrids. No evidence was obtained in garden pea hybrid- 
ization to show that the male parent exerts an immediate influence on the flrst 
generation. Crosses between Papaver aomnifcrum and P. orientalc showed that 
the color and productivity of the latter si>ecies is dominant In the Pi generation. 
Work with the garden stock, Matthiola annua, indicated that the first seeds to 
germinate carry a higher proportion of double flowered plants than do the 
later seeds. 

Triploidy in the tomato, J. W. Leslejy and M. C. Mann {Science, 61 {1925), 
No. 1573, p, 208), — A cytological examination of root tip cells of an abnormal, 
unfruitful plant appearing in a Dwarf Aristocrat population showed 36 
chromosomes, as compared with 24 for typical, normal plants. Both in the 
greenhouse and the fleld flowers of the abnormal iflant were found to contain 
a considerable proportion of sterile iK)llen. While the pollen grains of the 
abnormal plant were similar in average size to those of normal plants, the 
variability was much greater. Progeny raised from the variant included 
some plants containing an extra number of chromosomes. 

A dominant lethal chlorophyll mutation in maize, J. H. Kbmi^on {Jour. 
Apr, Research [U. 8.’], 29 {1924), No, 6, pp, 307-309), — The author gives an 
account of the elimination of a dominant mutation that appeared in studies of 
maize. In a population of 50 plants of an Fi between two varieties of maize 
there appeared a single plant, one half of which was normal green in color, 
the other half being yellow. The plant as a whole was a perfect example of a 
sectorial chimera. Pollen taken from the two halves of the plant in question 
was applied to normal green plants, and the cross having the green side of the 
chimera as the male parent gave only green seedlings in Fi and Fa progeny, 
while the cross having as a male parent the yellow side of the chimera gave 
equal numbers of yellow and green plants in the Fi. The green plants gave 
only green in the Fa generation and the yellow plants died in tlie fleld. It is 
concluded that the yellow character represents a dominant mutation that is 
lethal under field culture. 

An hereditary intra-uterine developmental deficiency in the dominant 
white mouse, S. B. db Abbble {Aha, in Anat. Rec., 27 {1924), No. 4* PP- 177, 
178). — ^The occurrence of an intrauterine anemia in fetuses over 16 days of 
gestation is noted in dominant white mice from the Stanford Medical School. 
The anemia causes death in the young within 5 days after birth. In crosses 
with recessive white mice, this abnormality has been found due to a recessive 
Mendellan factor not carried by recessive whites. 

A sterile hybrid of spelt and rye [trans. title], L. BiABXNaHEM {Compt. 
Rend. Acad. 8oi. [Paris’], 175 {1922), No. 16, pp. 635-637). — ^A crossing, accom- 
plished in 1921, between THOcum spelta and Secale cereale is noted, with an 
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account of certain characters of the resulting hybrid progeny, as xenia, vigor, 
structure, and florescence. 

Some natural violet hybrids of North America, E. Bkainebd {Vermont 
8ta, BuL 239 {1924), PP> 3-205, figs. 90). — In continuation of a study of the 
species of North American violets <B. S. 11., 47, p. 526), the author describes 
82 hybrids that were found growing naturally. The hybrids are considered to 
have originated tlirough the natural crossing of 30 species. The probable origin 
of each hybrid, its distribution, and leading characteristics are described. 

In an introduction by G. P. Burns, it is stated that while the new forms 
arising from the natural hybrids may show, in general, a separation in accord- 
ance with Mendelian principles, an example of pure segregation of characters 
was not found. The hybrids always showed to a greater or less extent a 
blending of the characters of the parents. 

The shape and weight of eggs in relation to the sex of chicks in the 
domestic fowl, M. A. Juix and J. P. Quinn {Jour. Agr. Research [17. N.], 29 
{1924) t 4* PP- 195-201). — This is a report of a statistical study conducted 
in the Bureau of Aniiiial Industry, U. S. D. A., dealing with the relation of the 
length, breadth, and weight of eggs to the sex of the chicks at hatching. The 
results are bas(‘d on length and bri'ndth measurements of 1)90 eggs of 24 
Barred Plymouth Uwk pullets and weights of 418 eggs of Barred Plymouth 
Uock females mated with Rhode Island Red males and 22G eggs of Rhode 
Island lied females mated with Rhode Island Red males. 

The re.sults were uniformly negative, the following table showing the simi- 
larity of the measuremeiils and weights of the eggs developing into males 
and females: 


Constants of eggs hatching into males and females 



Mean length 

Mean 

length- 

breadth 

index 

Moan 

weight 

liockXRed 

hatched 

Mean 
weight 
Rock X Hod 
died in shell 


Mean 
weight 
all eggs 

Males...... 

Mm. 

1 55.31^:0.06 

1 65. 42=fc . 07 
.lid: .09 

1 

75. 17db0,09 : 
75. 09± . 10 
. 08d= . 13 i 

^ 

Om. 

58. 64d41. 19 
58. 53d: . 21 

1 .lid:. 28 

: 1 

Om. 

67. 56d:0. 44 
67.82d: .43 
. 26d: . 61 

Um. ! Om. 

58. 49d:0. 17 i 58. 06d:0. 26 
68. 46d: . 19 ! 57. 29d: . 27 
.Old: .25 1 .77d=.37 

Om. 

58. 24d:0. 14 
58. Oldb . 10 
.23d: .21 

Females 

Difference.. 


Studies on the sex-ratio and related phenomena. — 111, Note on the influ- 
ence of size? of Utter, A. S. Pabkes (Ann. Appl. Biol., 10 {1923), No. 2, pp. 
287-292, fig. 1). — The author reports a study of the elTect of size of litter on 
the sex ratio in swine. 

Based on 982 litters, comprising 7,932 individuals, recorded in volume 67 
of the National Duroc- Jersey Record, the numbers of males i>er 100 females in 
the litters of from 4 to 12 pigs, were, resi>ectlvely, 131, 135, 105, 112, 99, 101, 
105, 125, and 107. The works of other investigators along similar lines are 
reviewed. 

The preceding study of this series has been noted (B. S. R,, 51, p. 634). 

Studies on the sox-ratio and related phenomena. — IV, The frequencies 
of sex combinations in pig litters, A. S. Pabkes {Biometrika, 15 {1923), No. 
^4* PP- 373-^81, fig, i). — ^A statistical study of the sex ratios in different sized 
litters of pigs has been made, using the 2,020 Utters recorded In volume 67 of 
the National Duroc-Jersey Record as the basis for the study. 

The tabulated material showed that there were 50 per cent or slightly more 
males in Utters of 2, 8, 4, 12, 13, and 14, but less than 50 per cent males in the 
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litter sizes of 5 to 11, inclusive. The data have been studied by various 
statistical methods, and among the conclusions derived are the following: 
“The analyses here given show that in pigs the mean sex combinations have 
a greater than probable frequency, while the litters approaching to uuisexual- 
ity have a less than probable frequency, a finding very hard to interpret.” 

Studies on the sex-ratio and related phenomena. — V, The sex-ratio in 
mice, and its variation, A. S. Parkes {Brit. Jour. Expt. Biol., 1 {192J^), No. S, 
pp. 323-‘S3J^, figs. 2). — The results of a study of the sex ratios among mice are 
reported for the stocks raised by the author at University College, London. 

The sex ratio of the 1,031 mice born was 118 males to 100 females, ^he 
breeding of the young was carefully controlled so that the mother did not 
become pregnant during lactation. Season was found to have some effect on 
the sex ratio, as young born from March to June consisted of slightly less 
than 50 per cent males while there were 56.5 per cent males among those born 
from July to October. Small litters (1 to 4) had a low sex ratio of 45.5 per 
cent males, while among large litters (9 to 12) there were 55.6 per cent males. 
The first litters of females averaged 65.4 per cent males, while subsequent 
litters averaged 60 per cent. 

The author has endeavored to explain the deviation from equality in the 
sex ratio on the basis of the chromosome theory of sex determination and 
sexual selective prenatal mortality. 

Au undescribed constituent of semen, P. A. Fish in Sac. Expt. 

Biol, and Med. Proc., 21 {192 j^), No. 8, pp. 566, 5611). — ^The presence of many 
very minute particles, probably of a fatty nature, in semen of various animal.s 
and man ha.s been observed with the dark field miscoscope at the New York 
State Veterinary College. Spermatomicrons is suggested as the nauie for these 
particles. In fresh specimens the spermatomicrons are apparently embedded 
in a gelatinous matrix which becomes liquified with age, at which time the 
particles exhibit Brownian movement. Wide variations in the numbers of the 
spermatomicrons in the semen of the different classes of animals, and even in 
different individuals of the same class, have been observed. Similar particles 
called galactomierons have been observed in the milk of various species of 
animals, but have not been found in other .secretions of the body such as 
saliva, urine, and bile. 

The effect of pregnancy upon postpubertal ovogenesis, E. Allen and B. 
Atcheson {Aha. in Anat. Rec., 27 {192Ji), No. 4, p. 178). — By making serial 
sections of the ovaries of mice killed at dally intervals during pregnancy, 
it was found at the University of Missouri that pregnancy greatly Inhibits 
the occurrence of mitosis in the germinal epithelium (first stage of iiostpuber- 
tal ovogenesis), but did not prevent its occurrence more frequently at the 
seventh, fourteenth, and twenty-first days of pregnancy than at other times. 

Selective elimination of ova in the adult ovary, E. Allen, W. B. Kountz, 
and B. F. Feakcis (Abs. in Anat. Rec., 27 {1924), No. 4, pp. 178, 179). — Ovaries 
of sows have been found to contain an average of 45 visible follicles smaller 
than 3 mm. in diameter two weeks before ovulation, but the average number 
ovulated is only 6.6, indicating an elimination of 86 per cent The 6.5 follicles 
attaining maturity are considered the metabolic equivalent of the 45 smaller 
ones. The presence of the large numbers of follicles from 10 to 14 days before 
oestrum insures a proper secretion of the follicular hormone over a consider- 
able portion of the oestrous cycle. It is suggested that prenatal mortality 
may be considered as a continuation of preovulation mortality. 

Polynuclear ova and polyovular follicles in the opossum, O. Habtman 
{Abs. in Anat. Rec., 27 {1924), No. 4, P* 182). — The relatively common occur- 
rence of ova having more than one germinal vesicle due to fusion of the germ 
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cells and the occurrence of polyovular follicles have been observed In 200 
opossum ovaries examined at the University of Texas. The polynuclear ova 
are doomed to die, while the polyovular follicles become atreslc and thus have 
no relation to fertility. 

Correlations of external slji^ns and vaginal changes with the ovarian 
cycle in swine, P. P. McKenzie (Aba. in An at. Rec., 27 {1924), 4, PP- 

186). — The external characteristics and vaginal changes during the oestroiis 
Circle in swine are briefly described and correlated with ovarian changes. 
Large follicles were present during oestrum, but the follicles had ruptured two 
days after oc^strum and innumerable follicles less than 1 mm. in diameter 
were present in the ovary. Ten days after oestrum from 41 to 42 follicles 
of an average diameter of 3.8 mm. were observed, while at 12 days after 
oestrum 22 to 23 follicles of an average diameter of 4.4 mm. and at 16 days 
after oestrum 17 follicles having an average diameter of 5.6 mm. were present. 
Thus, as the size of the follicles increases their number seems to decrease. 

An Inhibition in ovulation by the intraperltoneal injection of anterior 
hypophyseal substance in the domestic fowl, A. T. Wat.kek {Aba. in Anat. 
Rec., 27 {1924), 4, p. 190). — Introperitoneal injections into laying hens of 

extracts of the fresh anterior lobe of the hypophysis have been found, at the 
TTnlversity of California, to immediately stop laying for from 1 to 4 weeks after 
the Injections were discontinued. On post-mortem examination it was found 
that the ovaries were smaller than normal and that no large ova were 
present. All except the smaller follicles were undergoing atresia, and the 
yolk mass was being replaced by lutein tissue. 

The corpus Intcum of the ocstrous cycle in the ox ovary. — Preliminary 
report, G. W. McNutt {Aba. in Anat. Ree.. 27 {1924), Ro. 4, P- ^U ), — Ovulation 
in cows in which copulation was not i>ermitted has been found, in studies 
at the Iowa State College, to occur in from 30 to 65 hours after the onset of 
heat. The follicle shrinks from a diameter of from 16 to 19 mm. to one of 
from 6 to 7 mm. with ovulation. Lutein cells are formed from both granulosa 
and theca interna. Vascularization starts immediately after ovulation and 
is practically complete in 9 days. There appears to be no relation between 
the size of the follicles which rupture and the size of the corpora lutca which 
develop in successive oestroiis periods. 

The cyclic changes of the tubular part of the genitalia of ox during the 
ocstrous cycle. — Second paper, H. S. MuiiPHfrv {Aba. in Anat. Rec., 27 {1924), 
No. 4f PP- 214)- — T^rief notes on the histological changes in the vagina, 

uterus, and tubes of the cow during the ocstrous cycle are given, as observed 
at the Iowa State College. 

Studies of the oestrual flow of the pig, B. A. Zupp (Ah«. in Anat. Rec., 27 
{1924), No. 4, PP- ^^4, 225). — Brief notes are given on the nature of the secre- 
tions of the genital organs of the sow during oestrum, as observed at the Iowa 
State College. 

A method of determining the prenatal mortality in a given pregnancy 
of a mouse without alTecting Its subsequent reproduction, E. C. MacDow- 
ELU ET AL. (Anat. Rec.y 27 {1924), No. 5, pp. 329-^36). — A description is given 
of a simple operation for making counts of the corpora lutea in the ovaries 
of pregnant mice a few days before parturition, for a determination of prenatal 
mortattty. The count la made by carefully drawing the ovary out through an 
incision In the abdominal wall, the corpora lutea readily being recognized 
at this stage of pregnancy. 

The results with females, many of which were operated on in this way for 
several successive litters, indicated that the operation had no influence on the 
number of young bom alive or on the size of subsequent litters. In 136 
44381--26 4 
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operations 33.0 per cent of the ova that came to maturity were not represented 
by living young. 

The effect of light doses of alcohol upon the estrus cycle, and on the 
number of corpora lutea and prenatal mortality in the mouse, E. O. Mac- 
Dowell (Ahs, in Soo, Expt, BioL and Med, Proc,j %1 No, 8, pp. 

^85 ), — In a study at the Carnegie Institution laboratory at Cold Spring Harbor, 
L. I., it was found that the daily treatment of mice with alcohol for 45 
minutes did not affect the age of the opening of the vagina, the age of the 
occurrence of the first oestrum, the length of the oestrous cycle, the number of 
corpora lutea per ovulation, prenatal or natal mortality, or number of liting 
young per litter. The corpora lutea counts in these mice were made by the 
method described in the above paper. The average corpora lutea counts per 
pregnancy were 9.95 for treated females and 9.9 for controls. Equal numbers 
of living young were born per litter by control and treated females, 5.79. 

Deficiency effects in guinea-pigs, A. W. Meyeu (A6«. in Anat, Rec,, 21 
{192^), No, 4. PP- ^71, 212), — Observations extending over nearly a decade at 
the Stanford Medical School indicate a lowered birth rate in guinea pigs from 
November to March. The occurrence of a broncliosepticus infection in two 
different years caiised considerable losses in the stocks, but the addition of 
tomato juice to the ration of weakened animals showing motor disability 
improved their vigor and appetite and made them more resistant to epidemics. 
It is suggested that the lowered vitality of the guinea pigs during the winter 
season may account for the reduced fecundity. 

FIELD CHOPS 

Growth of corn and sunflowers in relation to climatic conditions, W. F. 
Hanna {Bot, Gaz., 78 (1924) ^ No, 2, pp, 200-214, fif/s, 4), — In an investigation 
in the department of field husbandry, University of Alberta, early seedings of 
Mammoth Russian sunflowers germinated and appeared above ground sooner 
than early seedings of Northwestern Dent corn, while late seedings of both 
plants required about the same time. The corn was retarded more than the 
sunflowers by the low soil temperatures obtaining early in the season. A 
temperature of 29® F. in the spring of 1920 injured the corn but did not 
affect the sunflowers, and in 1921 a temi>erature of 24® killed the corn and 
slightly injured the sunflowers. 

The growth of both corn and sunflowers showed closer correlation with 
temiierature than with any other single climatic factor. The fact that corn 
gave the best correlation with temperature when remainder indices derived 
from temperatures above 10® O. (40® P.) were employed, while sunflowers 
gave the best correlation with temperatures above 0®, appeared to indicate a 
greater capacity in sunflowers than corn for growth at low temperature^. 
Physiological temperature efliciency indices derived from Lehenbauer’s obser- 
vations on the growth of maize seedlings (B. S. R., 82, p, 334) showed no 
relation to the growth of sunflowers, but gave a distinct correlation with the 
growth of corn. While insufficient soil moisture in 1021 was undoubtedly re- 
sponsible for the low yields of sunflowers in that year, corn showed no reduc- 
tion in yield due to this cause. 

Consideration of the climatic data, growth measurements, and yie^s for 
1920 and 1921 indicated that corn promises to give better yields of fodder 
than sunflowers in areas with a comparatively long growing season, high tem- 
peratures, and limited soil moisture. Bunflowers should be well suited to sec- 
tions where moisture is more abundant, with low temperatures at the begin- 
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nlng and end of the growing season, and where there is danger from spring 
and fall frosts. 

i^’all seeding of spring crops [trans. title], N. I. Pushkarev {Izv, Opytn, 
Dxma i Sev, Kavkaza {Jour, Agr. Research Don and North Caucasus) No. S 
(1928) f pp, 19-40, fig. 1). — ^Varieties of crops normally sown in the spring were 
planted in September, October, and November at Rostov, which is located in a 
region bordering on the zone of continuous vegetation. Corn, beans, flax, 
poppies, and mustard did not live through the winter, and so few individuals 
of oats, millet, soy beans, peas, and sugar beets survived that their yields were 
insigniflcant. However, Sudan grass and hemp passed the winter in such num- 
bers and with such vigor that hemp gave normal yields. Sorghum, cowpeas, 
and lentils produced thin stands and only average yields. 

Late fall seeding seemed conducive to better stands, and plants passing 
through the winter successfully were characterized by a greater vigor than 
spring sown plants. Fall seeded spring wheat and sunflowers made 23 and 
61 per cent, respectively, more grain and seed than the same varieties spring 
sown, and the sunflowers produced 44 per cent more oil per unit area. Fall 
sown Abutilon avicennae made greatly enhanced yields of stalks and seed. 

Irrigated pastures, D. Hansen (Montana 8ta, Bui, 166 (1924), PP* 2-12, 
fig. 1). — Based on experiments made in cooperation wdtli the U. S. Department 
of Agriculture at the Huntley Substation during 10 years, methods are recom- 
mended for establishing and maintaining Irrigated pastures in southern 
Montana. The carrying capacity tests with dairy cattle reported are reviewed 
on p. 678. 

Good stands were obtained by spring seeding mixtures alone, with a nurse 
crop of wheat cut for grain or for hay, and by late summer seeding in wheat 
stubble. However, the spring seeded plats were better established and in better 
condition for grazing during the season after seeding and produced more when 
harvested for hay. Late summer seeding resulted in good stands but with 
light growth during the next season and is recommended mainly if spring 
seeding fails. While seeding with a nurse crop gave good stands, its success 
depends largely upon favorable weather and requires that the grain be removed 
immediately after harvest in order to irrigate the grasses. 

The Kietf Experiment Station for Cereals [trans. title], Maylin (Ann. 
8oi, Agron. Frang. et Etrang., (1924), No. 5, pp. 339-S51, pis. 3), — ^The activi- 
ties and productions of the experimental station for cereal culture at Rleti, 
Italy, under the direction of N. Strampelli, are detailed, with a descriptive list 
of 33 varieties of wheat developed at this station. 

Corn in Ck»nnecticut, D. F. .Tones, W. L. Si.ate, jr., and B. A. Brown (Con- 
necticut State Sta, Bui. 259 (1924), pp* 381-470, flgs. 67; also Connecticut 
Storra Sta. Bui. 124 (1924), PP* 309-396, figs. 66). — Nearly 160 varieties and 
strains of flint and dent com were grown in comparison at Mount Carmel and 
at Storrs for various periods between 1914 and 1922, in a Joint project between 
the Connecticut State and Storrs Stations. The varieties are described with 
notes on their origin, and according to their apparent adaptation certain varie- 
ties are suggested for flve arbitrary districts in the State. 

The highest yielding flints at both places included Mammoth White, Rhode 
Island White, and Sanford White; Bacon and Purdy Gold Nugget; Burwell 
Yellow, Frost Yellow, Skilton Yellow, and Zwick Yellow ; Behan, Keeler, and 
Mosher strains of Longfellow ; Bissel Yellow Dutton, TJ. S. No. 193, and Pied 
Flint. Among the most productive dents were Beardsley, Lanterman, and 
Vinehill strains of Learning; Century, Dowd, Early Michigan, Herr White 
Cap, Lakeside, Luce Favorite, Northern White, Silver King, Sutton, Tryon, 
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and Webber Dent. Silage varieties of merit embraced Beardsley Learning, 
Eureka, Funk 90-Day, Klondyke, Lakeside, Mastodon, and Northern White 
Dent. 

On the average, dent varieties required a longer growing season than fllnis 
and yielded more grain and stover. When dent and flint varieties maturing 
in the same length of time were compared, the dents seemed somewliat more 
efficient as grain producers, but they did not always ripen as satisfactorily ns 
the flints. In some seasons the highest yielding flint varieties surpassed the 
highest yielding dents at both places. No difference in the yield of yellow and 
white dent or flint varieties was observed. 

What is the relation between the moisture content and viability of seed 
com when subjected to low temperatures? W. Schorr {fotva Acad. Set. Proc., 
SO {192S)t pp. 254-262). — An experiment wherein coi-ii with a high germination 
and various moisture contents was subjected to — 12° C. (10.4°F.) for from 
12- to 72-hour periods gave indications that the percentage of germination de- 
creases as the moisture content rises above 30 per cent where a constant 
temperature of — 12° is maintained longer than 12 hours. Practically do germi- 
nation took place when the moisture content of the frozcui corn had been much 
above 35 per cent. Seeds showing no injury under such conditions probably 
owed their power of resistance to impermeable or partly impermeable seed 
coats. 

Cotton experiments, 1924, B. R. Childs (Ga. Agr. Col. Vhv. J04 (1925)^ 
pp. [4])- — Strains of College No. 1, Cleveland, and Express produced the high- 
est acre yields and value in the 1924 variety tests. Fairly close spaciiig made 
the highest yields in spite of extremely dry weather. While bolls were slightly 
smaller in un thinned rows and in 7-in. spacings, no appreciable difference was 
found in length or percentage of lint in the different spacings. In all spac- 
ings, two plants per hill gave higher yields than one plant. Acid-delinted s(*ed 
germinated earlier and produced a better stand than untreated seed in 1924. 

Cotton in Australia, U. Haudino {fjondon and New York: Longman.'^ Green 
d Co., 1924, pp. JlVIII-{- 270, figs. 64) • — ^The possibilities and the limitations of 
Australia as a cotton growing country are set forth in this volume, which in- 
cludes an historical account, describes present and potential production and 
climatic, soil, and agricultural conditions in the regions best suited to the crop, 
and outlines seed control and cultural methods. Notes on cotton diseases, a 
summary of the life history of cotton In Egypt, and rainfall data are appended. 

Studies of gambo hemp [trans. title], W. A, Horst {Faserforschung, 4 
{1924) t No. 2, pp. 6I-I24, pis. 8, figs. 9 ). — The botanical relations and nomencla- 
ture of HiMscus cannahinus are discussed, with accounts of investigation.s of 
the microscopic, physical, chemical, and textile characteristics of Its fiber, 
known as gambo hemp or bimll hemp, in comparison with jute and similar 
fibers. The culture requirements of II. cannahinus are outlined, and a note on 
Crotalaria usaramoensis and its fiber, said to be very similar to sunn liber, Is 
appended. 

The fiber of H. cannahinus is similar to jute and can be used for textile pur- 
poses. The flowers are largely dependent upon self-fertilization. The fiber 
length is somewhat greater than that of genuine Jute, and the fiber cells are 
generally somewhat longer, broader, and thicker walled than jute cells and 
differ therefrom in the ends. Fiber of H. cannahinus is somewhat less lignlfied 
than jute fiber but is similar in its content of water, ash, and cellulose. The 
weight of the bark, which consisted of from 30 to 50 per cent of fiber, consti* 
tuted about one-third of the weight of the stalk in one of the varieties. The 
fiber content of the stalks is greater than that of hemp stalks. 
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Results of expertments with oats in New York, H. H. IiOVE and W* T. 
Ckaig (N'ew York Cornell 8ta. Bui. 436 (1925), pp. 24, figs. 8 ). — Experiments 
with oats conducted in cooperation with the U. S. Department of Agriculture 
since 1914 are summarized. Earlier work has been noted (E. S. R., 31, p. 434). 

Comparative tests with numerous oats varieties during several years showed 
that the selected strains are superior to the commercial varieties now on the 
market. The behavior of individual selections from National oats indicated 
the possibilities of gain through selection. The tabulations show State Selec- 
tion 133 -4(5, Coriiellian, and National Selection 127-9 to be outstanding. 

According to the averages early oats yield less than medium or late oats. 
Side oats are not considered good oats for the State; they are outyielded by 
the spreading i>anicle type and neither fill nor tiller well. Weight per bushel 
was not indicative of the value of a variety, whereas the percentage of kernel 
appears to be an important character. The fact that Cornelllan had a very 
high i)ercontage of kernel in addition to its yielding power makes it a very 
desirable variety of oats. With well prepared land and w'ell cleaned seed, a 
seeding rate of 2.5 Im. i)er acre seemed adequate. 

Variation in vigor of sprouts from quarters of single tubers, J. Bush- 
NELL (Bot. Gaz., 78 (1924), Ao. 2, pp. 233-236, fig. 1 ). — Early Ohio potatoes from 
cold storage were quartered along the longitudinal axis and planted under 
uniform conditions at the Minnesota Experiment Station. A marked variation 
was seen in the time of apiH?arance above the soil of the sprouts from the 
four pieces of the same tuber. There was an equally striking variation in the 
vigor of sprouts, the more vigorous sprouts generally being first to appear. 
The vigor of the sprout was directly correlated with its position on the seed 
l>iece. All of the small plants were attached at the tip or near the edge of the 
seed pieces, while the larger plants arose from more centrally located buda. 
Plants arising near the edge or at the tip apparently were unable to draw 
upon the reserve f(wids of the tul>er as successfully as sprouts more favorably 
located. The stronger .sprouts consistently produced the larger plants. 

Depression of check«row' yields by adjoining high yielding plot rows in 
potatoes, G. W. Musgkavk (Jour. Amer. 8ov. Agron., 16 (1924), 10, pp. 

633-635 ). — In a size-of-seeti experiment with potatoes carried on by the New 
Jersey Exi^erlment Stations, single row te.st plats were alternated with check 
plats. Although the depression of the check yield by the adjoining high yield- 
ing plat rows was slight, it suggested that competition existed in the cases 
cited. This was indicated by the high negative correlation coefficient, 
—0.6626^:0.1914, as found by comparing the respective check yields with the 
average of the adjoining plat yields. 

Synonyms of varieties of potatoes with a list of the distinct varieties 
tested at the potato testing station, Ormskirk, from 1915—1924, R. N. 
Salaman (Jour, If ail. Inst. Agr. Bot., No. 2 (1924), PP- 39-53 ). — These pages 
include a list of about 480 distinct varieties of potatoes with wart immunity 
indicated, and a list of about 780 synonyms (E. S. R., 46, p. 730), each with 
its particular variety designated. 

Report of the potato synonym committee on the potatoes sent for im- 
munity trials to the potato testing station, Ormskirk, liancashire, 1923, 
R. N. Saiaman bt al. (Jour, Natl. Inst. Agr. Bot., No. 2 (1924), pp. 29-S8 ). — 
The results of examinations of 307 varieties are reported, with comment on the 
presence of wart disease. 

Observations on the time of blooming of rice flowers, J. W. JoNsn (Jour. 
Amer. Soc. Agron., 16 (1924), No. 10, pp. 665-670 ). — Observations made on a 
number of early and late short grain and late long grain varieties of rice at 
the Biggs (Calif.) Rice Field Station (E. S. R., 49, p. 433) disclosed that over 
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three-fonrths of the rice flowers studied bloomed between 12 m. and 2 p. m.* 
and that more flowers bloomed between 2 and 4 p. m. than between 10 a. m. 
and 12 m. Varietal differences appeared to have some influence on the time of 
blooming, fewer flowers of Shinriki blooming before 12 m. and more after 2 
p. m. than was the case with Omachi and Wataribune. Many more flowers 
of the long grain varieties, O. I. Nos. 1241 and 1258, bloomed between 10 
a. m. and 12 m. than of the short grain varieties. The maximum period of 
blooming of rice flowers in California appears to be later in the day than in 
other countries for which such data are available. 

The soy bean: Its lilstory, culture, and uses, F. BoTTAni (La Sofa: Nella 
Storia, NelV Agricoltura e Nolle Applicazioni Alimentari ed IndustHali, Turin: 
8, Lattes d Co,^ 1923, pp, [5] +24^, ph 1, figs. 30 ). — This volume treats of the 
origin and history of soy beans, methods and extent of production in different 
countries, uses for food and feedstuffs, and industrial applications of the crop. 

Environmental factors affecting the protein and the oil content of soy- 
beans and the iodine number of soybean oil, li. W. Stark {Jour. Amer. Soo. 
Agron., 16 {1924), No. 10, pp. 636-645 ). — Investigation of the composition of 
soy beans grown in rotations variously fertilized on the Carthage, Baleigh, 
Sparta, and Odin soil fertility fields of the Illinois Experiment Station showed 
some correlation apparent between the yield of beans and their composition, an 
increase in yield frequently being coincident with an increase in protein con> 
tent and a decrease in the oil. 

Applications of limestone and organic matter were found to inci'ease the 
percentage of protein and decrease the percentage of oil in a marked ^degree, 
and these tendencies were further pronounced by additional applications of 
rock phosphate. Potassium applied in addition to rock phosphate, limestone, 
and residues resulted in a decreased percentage of protein and an increase 
in that of oil. The acre yield of oil was increased by applications of organic 
matter, and limestone in addition to organic matter caused a large increase in 
oil production, while phosphorus and potassitim apparently had little effect 
upon the acre yield of oil. 

Analyses of four varieties of soy beans from different sections of IlUuois, 
considered with the data from the plats, showed that such variations as were 
observed in this investigation were apparently not due to geographical position 
or climatic condition, but may probably be attributed chiefly to differences in 
soil fertility and soli reaction. Greater differences in composition may be 
found within the variety than exists normally between different varieties. From 
the evidence in these experiments soy beans seem to tend toward a uniform 
protein content when the conditions favor large protein production. A fairly 
close correlation is to be seen between the protein and the oil content of differ- 
ent lots of the same variety of soy beans. Conditions producing an increased 
percentage of protein result in a decreased oil content, and vice versa. 

Wide differences were noted in the average iodine number characteristic of 
the different varieties. Within the varieties considerable variation was found, 
but it was not consistent enough to indicate that location or soil treatment was 
responsible. 

Report on the sugar-cane experiments tor the season between 19E1— 
192S, J. R. Bovexl and J. P. D’AnBUQUERgus {Barha4os Dept. Agr,, Rpt. 
Sugar-Cane Expts., 1921-1923, pp. 63 ). — The details of varietal and fertilizer 
trials with sugar cane in Barbados along the same general lines as recorded 
previously (E. S. R., 49, p. 133) are discussed and tabulated for the season 
indicated, together with rainfall data and comment on the prevalence of the 
root borer {Diaprepes ahhreviatus L.) and the brown hardback (Phgtalus 
smithi Arrow). 
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The relation of moisture and available nitrogen to the yield and protein 
content of wheat, R. E. Neidiq and R. S. Snydkr {8oil fifct., 18 (1^4)* S, 
pp. 17S-179). — ^To correlate definitely the effect of different percentages of 
moisture on tlie protein content and yield of wheat both with and without an 
excess of available nitrogen (E. S. B., 47, p. 036), Palouse Bluestem wheat was 
planted at the Idaho Experiment Station in pots on soil with different fixed 
and alternating moisture contents, and receiving sodium nitrate at planting or 
in cumulative additions. 

The results of this work indicated that a high moisture content in soil with 
enough available nitrogen for the maximum growth and development of the 
wheat plant results in high yielding wheat with a* high percentage of protein. 
A low moisture content in soil containing excessive available nitrogen results 
in a lower wheat yield but a higher protein content. A high or optimum mois- 
ture content in a soil having considerable nitrogen available for the plant 
in the early periods of growth, but not enough during the fruiting and ripening 
periods for maximum growth, results in a high jdeld of wheat with a low 
protein content. A low moisture content in a soil having enough nitrogen 
available to the plant during the early growth stages, but not enough for the 
fruiting and riiKJuing periods, results in a low yield of wheat, the percentage 
of jwoteln varying according to the degree to which the wheat is shriveled 
from moisture deficiency. An example of the effect of moisture on the yield 
and protein content of wheat grown under field conditions is shown by a com- 
parison of several years* data from a rotation experiment in progress at the 
.station. 

Varietal experiments with hard red winter wheats in the dry areas of 
the western United States, .1. A. Clark and J. H. Martin (U. 8. Dept. Agr. 
Bui, mg {1925)^ pp, 4^f ^)* — Yields and other important agronomic data 

are pre.sented in detail and summarized for about 110 varieties and straiiLs 
of winter wheat grown cooperatively in plats in Idaho, Kansas, Montana, 
North Dakota, Oregon, South Dakota, Texa.s, Utah, Washington, and Wyoming. 
Milling and baking test.s were made with samples of the more important va- 
rieties. The hard red winter wheats consistently outyielded the other classes 
of winter wheat. 

Kharkof, the standard for comimrison, was found to be equal or slightly 
suiierior to Turkey, the leading variety of hard red winter wheat, in yield, 
winter hardiness, and other agronomic characters, and In milling and baking 
quality. Several strains of these or other bard red winter wheats seemed 
to have certain advantages over Kharkof and Turkey, although most of the 
sorts tested were not superior to them. In general, Kanred was the most pro- 
ductive hard red winter wheat for the Great Plains area. Other high yielding 
wheats include Alberta Red, Argentine, Beloglina, Blackhull, Karmont, Mon- 
tana No. 36, Nebraska No. 60, and Turkey (C. I. No. 1571). Few strains or 
varieties were found to be distinctly earlier and taller than Kharkof. Black- 
hull exceeds most of the other varieties in these characters, which appears to 
give It a decided advantage in some sections. In winter hardiness Minturki, 
and in stem rust resistance Kanred, have surpassed most of the other varieties 
of hard red winter wheat. As determined from the crude protein content, 
yield of straight flour, and volume of loaf, Beloglina, Kanred, and Minturki 
have distinct advantages over Kharkof and other hard red winter wheats for 
milling and baking. 

Report of trials of Teoman II wheat, 1022—23, W. H. Parkicb {Jour. 
Natl. Inst, Agr. Bot., No. 2 {1924) t pp- 4-S). — Comparisons at 10 centers in Eng- 
land showed Yeoman II wheat, produced by R. H. Biffen, practically to equal 
Selected Yeoman In yields. 
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Report on the quality of a new form of wheat, compared with Selected 
Yeoman and older forms of English wheat, A. E. Humphbies and R. Hutch- 
inson (Jour. Natl. Inst. Agr. Hot., No. 2 (192^) ^ pp. 9-18, pi. 1). — ^In milling 
and baking tests Yeoman II and Selected Yeoman wheat grown at the 10 
centers mentioned above surpassed in baking quality ordinary English varie- 
ties grown in the same areas. Earlier baking tests showed Yeoman II to excel 
ordinary Yeoman in baking quality and to approximate closely the strength 
of Red Fife and No. 1 Northern Manitoba. 

Report on the quality of lied Fife wheat grown successively in England 
for twenty-one years, A. E. Humphbies and R. Hutchinson (Jour. Natl. inst. 
Agr. Dot., No. 2 (1924), PP - 8-16, pi. 1). — Milling and baking tests showed that 
Red Fife wheat after continuous production for 21 years in England retained 
its characteristics even when sown in 11 differing environments in Great 
Britain. Although it is said that flour from ordinary English wheat can not 
be subjected successfully to extended baking processes, the lied Fife behaved 
as well as No. 1 Northern Manitoba in this respect. Even when the wheat 
contained from 18 to 21 per cent of moisture after harvest, its quality was not 
substantially affected. Differences In gluten content did not seem to be cor- 
related vrtth the differences in loaf volume. Red Fife almost invariably yields 
insufficient gas in panary fermentation unless some form of yeast food is used. 

Ten years* grain and seed testing in Montana, C. McKee and \V. 1). Whit- 
comb (Montana Sta. Bui. 167 (1924), PP - 16, figs. 6). — The activities of the 
Montana Grain Insiiection Laboratory during the period 1913-1022 are re- 
viewed, w'lth comment en its work during the year ended .June 30, 1023. 
Tabulations show the average germination and purity of 2,783 sanq^les of field 
crops seed, 1,167 of vegetable seed, and 851 samples of flower seed received; 
the hard seeds in legumes; the iierc*entages of 1,710 wlieat samifles graded into 
the .several classes and grades and the reasons for low grades ; the test weights 
and dockage content of the several wheat grades ; and the composition of mixed 
wheat as graded. Montana seed tests are compared with those from other 
laboratories. 

Agricultural seed inspection, A. S. Lutman (Vermont ^ta. liul. 241 (1924), 
pp. S-7). — Tabulations show the purity, guaranty, percentage of germination, 
and number of weed seed per pound for 91 samples of agricultural seed taken 
from local dealers in the State during April and May, 1024. 

Seed testing investigations and miscellaneous work (Ireland Dept. Agr. 
and Tech. Instr., Ann. Oen. Rpt., 22 (1921-22), pp. 46-50). — About 50, 33, and 
25 per cent, respectively, of the hard seeds of red clover, white clover, and 
alsike clover germinated during the first 2 years with the usual laboratory 
methods. During the succeeding years germination continued at a very low 
rate, not ceasing even at the end of the teutli year. With all three clovers the 
total germination was greater in soil than in the germinators. The addition 
of basic slag to the soil had no effect in hastening the germination of hard 
?‘('eds. 

At the end of 10 days the germination of cereals at a constant temperature 
was found to be practically the same as that at alternating temperature. 
Mangel seed seemed to germinate rather poorer when tested in soil than In 
sterilized silver sand, the usual laboratory method. Where sand is used the 
germination is xwactically complete at the end of 2 weeks, the normal time for 
the test. In tests of samples of inferior perennial rye grass and Italian rye 
grass, the best results were obtained at 20° O. (68° F.), and 14 days sufficed 
for the completion of the test 

Results In longevity studies showed that although the total period in which 
some of the seeds in each case remain viable did not differ widely for high 
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and low initial germinations, yet the loss of vitality was generally more rapid 
when the initial germination was low. 

Official Seed Testing Station for Kngland and Wales — sixth annual 
report, [1923], C. B. Saunders {Jour, Natl. Inst. Agr. Hot., No. 2 {19B4)* 
pp. 20-28, fig. /). — The average purity and germination are tabulated for 21,678 
samples of agricultural seed received during the year ended July 31, 1923. 

Morphological differences of the seeds of some species of Carophylla- 
ceae [found in Russian clover seed] [trans. title], K. V. KamenskiI {Zap. 
Semenovedeniiu (Ann. Easais Semencea, Jardin Bot. Petrograd), 4 (1928), No. 
5. pp. 3-13). — Silene dichotoma, 8. inflata, and Lychnis (Melandrium) alba are 
the sTX^cies of Carophyllaceae seen most frequently in snmi)les of clover se(‘d 
in Russia, wh'le 8. noctiflora appears rather seldom. 8. inflata is seen oftenest 
in clover from southern and middle Russia as well as from the northern sec- 
tion of European Russia. While L. alba is found almost everywhere, it is 
seldom .seen in clover from the northern governments. 8. dichotoma is found 
principally In clover from the southern governments, for which it may be 
considered as indicative. 8. noctiflora appears Infrequently in clover from 
southern Russia. Agronomic data tind characteristic differences of these 
setds are given in a Gerniun r^siiin^. 

Tlie Jointed cactus, S. Schonland (Union 8o. Africa Dept. Agr. Jour., 9 
(1924)* No. 3, pp. 216-225, figs. 3 ). — ^The distribution in the Cape Province, 
adaptation, and dissemination of the jointed cactus (Opuntia aurantiaca), a 
weed post menacing certain areas in the Cape Province of South Africa, are 
dhscus.sed with comment on eradication methods. 

Ousciita In Iowa, G. L. Witrock , (/oica Acad. Soi. Proc., 30 (1923), pp. 
351-354* flO- !)• — This acc(»unt of tlie occurrence and distribution of Ouseuta 
(dodder) in Iowa discloses the presence of 11 si)ecies In the State. 

HOKTICUITUEE 

[ Horticultural investigations at the Canadian experimental stations and 
farms] {Canada Expt. Farms, Rpts. 8upia. 1923, Agassiz {li. C.) Fai'm, pp. 
19-21; Cap Rouge (Qne.) 8ta., pp. 16-32, 33, 34, flg. 1; Charlottetoum {P. E. /.) 
8ta., pp. 16-20, 20-22; Fredericton {N. B.) 8ta., pp. 28-37; Invermere {B. C.) 
8ta., pp. 7, 10-12; Kapushaaiug (Ont.) Sta., pp. 31-40; Lcnnoxville (Que.) 
8ta., pp. 23-33, figs, 3; Lethbridge (Alta.) Sta., pp. 28, 29, 30, 31; J/orc/cn 
(ilfoM.) 8ta.. pp. 15-25, 27-31, flga. 2; Nappan {N. 8.) Sta., pp. 23-27, 28, 30, 
SI; Scott (Saak.) Sta., pp. 28-SJ^, 36-40, flga. 4; Sidney {B. C.) 8ia., pp. 9-20, 
21-29, flga. 2; Ste. Anne dc la Pocati^re (Que.) Sta., pp. 16-21; Indian Head 
{Sank.) Farm Rpta. Supt. 1921-1922, pp. 20-24, 26-30; 1923. pp. 19-23; Xau 
F erme (Que.) 8ta. Rpt. Supt. 1922-1923, pp. — In each of the above 

pamphlets there Is Included a report upon horticultural activities by W. H. 
Hicks, G. A. Langelier, J. A. Clark, C. F. Bailey, R. G. Newton, S. Ballantyne, 
J. A. McClary, W. H. Fairfield, W. R. Beslie, W. W. Baird, M. J. Tinline, E. M. 
Straight, J. A. Ste. Marie, N. D. MacKenzie, and P. Fortier, resi)ectively, which 
for the most part consisted of cultural and varietal tests of fruits, vegetables, 
and ornamental plants. ' 

Attempts at the Sidney Station to stimulate sweet pea germination by 
immersing seed for 20 minutes in concentrated sulfuric acid yielded negative 
results, the acid treated seed germinating less than the untreated. 

Memorial of the hundredth anniversary of the founding of the Dahlem 
Experimental Station {Denkachrift sum 100 Jdhrigen Bestehen der Hdheren 
QemUaebauea. Berlin: Paul Parey, 1924, pp. X/X-f-iOdJ, figs. 263 ). — This coin- 
Trewiisach d Son, 1924, pp. 240, pis. 2, flgs. d«),— This Is a record of the his- 
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tory> personnel, activities and achievements, and present equipment of this 
Institution, located near Berlin. 

Bed as a protective color in vegetation, II. 1$. Habvey {Jour, Forestry , S3 
(19SS), No, 2, pp, 179, 180). — brief article in which the author points out 
that the red color found in the fruiting and vegetative parts of plants has a 
distinct protective value, such portions tending to become less heated in 
direct sunlight than green, brown, gray, or black surfaces. 

Handbook of vegetable gardening, J. Becker {Handhueh des Oesamix>n 
Gemiise'baues. Berlin: Paul Parey, 1924, PP- XIX-^1065, figs. 263). — ^This com- 
prehensive manual is practically a monograph on vegetable growing, con£ain- 
ing as it does information on general culture, forcing, storage, seed produc- 
tion, vegetable breeding, and technical descriptions of nearly all cultivated 
aromatic, medicinal, and kitchen garden plants, arranged according to their 
botanical relationships. In addition considerable data on the chemical com- 
position of vegetables are included. 

Field notes on carrots, L. L. Morse (San Francisco: C. C. Morse d Co., 
1924, 2. ed., rev, land enl,}, pp. 24, figs. 16). — Beginning with comments on the 
carrot seed-producing industry in California, the author presents brief tech- 
nical descriptions of the principal carrot varieties of the United States. 

Premature seeding of celery, O. C. Starring {Montana Si a. Bui. 168 {1924), 
pp. 16, fig. 1). — A presentation of material the greater part of which has been 
noted from another source (E. S. R., 61, p. 143). 

A new method for blanching celery, li. B. Harvey (If inn. Hort., 53 {1925), 
No. 2, pp. 47 - 43 , fios. 2). — Preliminary observations upon the use of ethylene 
gas as a medium for blanching celery indicated that a very satisfactory product 
may be obtained with six days’ exiK>sure, thus materially reducing the usual 
time required to blanch celery without in any w^ay reducing the quality. 

Greenhouse tomatoes, J. H. Beattie {U. S . Dept. Agr., Farmers' Bui. 1431 
{1924), PP- figs. 7). — In addition to presenting general information on 

various phases of glasshouse tomato production, data are included on the 
comparative yields of English and American tomato varieties in the Arlington 
Experiment Farm glasshouses. In general, the large fruited American types 
were more productive than the English sorts. 

Fruit statistics of Canada, 1020—23 {Canada Bur. Statis., Fruit Statis., 
1920-1923, pp. 20). — This brief statement comprises statistical data on produc- 
tion and prices of the various tree and small fruits grown in Canada. 

Orchard management, J. H, Goubley {New York and London: Harper d 
Bros., 1925, pp. VIII -4-247, pls. 7, figs. 13). — ^A comprehensive discussion of the 
various phases of fruit production. 

Top-working fruit and nut trees by the Biederman bark graft method, 
A. P. Kinnison {Ariz, Agr. Col. Fa^t. Circ. 49 {1924), PP- 23, figs. 16 ). — ^Thls 
contains practical information. 

Cranberry picking studies, H. J. -Fbankliw {Cape Cod Cranberry Growers' 
Assoc, Ann. Apt., 36 {1023-24), P- 8). — ^Investigations conducted at the State 
Exjierimental Bog, East Wareham, Mass., in the fall of 1922 showed that the 
method of harvesting in which cranberries are scooped from a flooded bog 
greatly impairs the keeping quality of the fruit Fruits gathered In the late 
afternoon kept better, other things being equal, than those gathered in the 
heat of midday. 

Some results of recent experiments in priming raspberries, S. Johnston 
(Jffob. State Hort. Boc. Ann. Bpt., S3 {1923), pp. Studies conducted 

at the South Haven, Mich., substation on red and black raspberries indicated 
the importance of paying increased attention to the number and vigor of canes 
left after pruning and the number of buds carried on such canes. 
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In the case of the black raspberry the best results, where size of the berry 
as well as total yield was considered, were obtained with plants pruned to four 
canes, with laterals cut back to an average length of four buds. A definite 
correlation was observed between cane diameter and yields, the largest canes 
being associated with the largest yields and the largest-sized berries. 

In the case of red raspberries, where the canes were pruned back to various 
heights the yield increased with tlie height of the cane. However, it was 
noticed that the size of the berries decreased rapidly above the thirty-fifth bud, 
and that the long canes bend too easily with tlie load of ripening fruits. The 
diameter of the canes was found to be equally as important an index to value 
in the red as in the black raspberry. 

Manual of American g^ape-growing, U. P. Hedbick {Neiv York: Macmillan 
Co,, 1924, Tev, ed., pp, XI 1 1+4^8, pis. 32, figs. 54) • — In presenting this new and 
revised edition (E. S. R., 41, p. 446), the author states that matcirlal changes 
have been made in those sections relating to grape products and to grape 
varieties, some varieties being discarded in favor of more recent introductions. 

Results of two years* work in pruning and training Illinois grapes, 
A. C. VOGELE aw. state Mart, Soc. Trans., 58 {1924) f pp, 123-121),— K study of 
the relation of the number of buds left subsequent to pruning to the yield of 
fruit showed, in general, that the larger number of buds up to the maximum 
observed in the study (from 56 to 65) was correlated with increased produc- 
tion. In the instance of low-producing vines, the number of buds left per vine 
wa 9 , apijarently, of less sIgnlficaiK‘e tlian in the case of high producers. The 
mo.st fruitful type of cane was that wiiich at the third node was approximately 
from 10 to 15 times as long as the diameter of the cane. Canes Jess than 0.65 
cm. in diameter were invariably poor i>roducers and weakly vegetative. Canes 
of 0.65 to 0.85 cm. in diameter wore the most fruitful, while those from 0.85 to 
1.00 cm, inclined to be loss fruitful, and large, thick canes whose diameters 
exceeded 1.00 cm. M^ere invariably poor producers, imssessing long interuodes, 
fewer leaves, and low carbohydrate supply. It was found that the small hud 
close to the base of each cane was invariably dormant or produced a fruitless 
cane. In fact, only a few clusters of fruit were produced from this basal bud 
in observations on approximately 950 canes. 

An Investigation into some physical and chemical changes occurring in 
grapes during ripening, P. R. v. n. R. Copeman {Union So, Africa Dept, Agr, 
Sci: Bui, SO {1924) 1 PP- 58, figs. 29). — ^Working at the Government Wine Farm, 
Groot Constuutia, South Africa, with four varieties of grapes, an attempt was 
made to establish simple physical and chemical standards by which grapes may 
be judged suitable for picking for export. The author found that, if the 
changes in the weight of berries were taken into consideration, the total yield 
of sugar from a given number of berries reached a limiting value at a stage 
when tlie grapes could be considered ripe. Density and degrees Balling of the 
juice showed irregular increases. Sucrose content increased steadily through- 
out the entire period. Acidity showed a gradual continuous decrease during 
the entire storage period, but was not in direct inverse proportion to tlie 
increase in glucose. A tendency was observed for the proportion of acid to 
glucose to* arrive at a limiting value of 0.2. The H-ion concentration of the 
juice increased gradually. 

Problems of the vitlcaltural industry, A. V. Lyon {Aust. Inst, Bd. and 
Indus, Bui 28 {1924)f PP- 84, figs, 17), — A discussion of grape growing In the 
irrigated lands of the Murray Valley, Victoria, laying stress on pruning, train- 
ing, irrigation, fertHiaatlon, and control of fungus and insect enemies. 

The California raisin Indnstry: A study in geographic interpretation, 
G. C. OoinY {Ann, Assoc, Amer, Oeogr,, 14 {1924). No, 2, pp, 49--108, figs, 13), — 
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Conditions favoring the growing of raisin grapes are found to exist nearly to 
perfection in the middle section of the San Joaquin Valley, where low hu- 
midity and rainfall are combined with an abundant supply of pure irrigation 
water, drawn from rivers rising in the upper reaches of the Sierra Nevada 
Mountains and so located that water may be distributed largely by gravity 
flow. The weather in September and October is usually characterized by 
clear, bright days and low humidity, conditions favoring the production of 
high-grade raisins. As a result of the favorable environment, the production 
of satisfactory crops has been regular and has contributed to the building of 
a permanent and stably Industry, reflected in comfortable homes and In a 
vigorous, intelligent population. 

The author discusses in a general way the early history of grape growing 
in California, pointing out the many obstacles, such as unfavorable irrigation 
laws, improper marketing practices, insect and fungus pests, etc., which have 
been overcome. Success in marketing came with the organization in 19111 of 
a cooperative association, which, through the Introduction of improved drying 
and packing practices and the stimulation of consumption through nationwide 
advertising, has been the vital factor in keeping the raisin industry in a pros- 
perous condition despite economic readjustments in the postwar period and a 
greatly Increased production. 

Smyrna fig culture, C. G. Savage (Jour, Dept, Agr, So, Amt,, 28 (1924) i 
No. 5, pp, 404-4^1, figs, 8), — A general article, paying particular attention to 
the subject of pollination through the agency of the Blastophaga insect. 

Fertilizer studies with the olive [trans. title], J. Bonnet (Prog, ^ Agr, et 
Vitic. (Ed, VEat’Centre), 45 (1924), No, 4^, PP- 544-^4^)-— tests conducted 
at La Pare and Ledenon, Prance, complete fertilizer plats returned yields per 
tree of 19.4 and 29.8 lbs., respectively, increases of 14.7 and 15.3 lbs. above the 
average of the control trees. 

Report of an investigation of coffee, S. C. Pkescott (Neto York: Joint 
Coffee Trade Publicity Com., 1924, pp, 84, fig». 5). — ^Herein are reported the 
results of a comprehensive study of coffee, considering such points as chemical 
and physiological properties, roasting of coffee, preparation of beverage 
coffee, etc. 

Pecan growing, H. P. Stuckey and B. J. Kyle (New York: Macmillan Co., 
1925, pp. XIII-\’23S, pl8. 12, figs. SS). — ^A comprehensive discussion of pecan 
production, taking into consideration the history and development of the indus- 
try, propagation, general culture, harvesting and marketing, control of insect 
and fungus pests, botany, varieties, etc. 

The pecan in Texas, J. H. Bubkett (Tewas Dept. Agr, Bui, 77 (1924), PP* 
177, pis. 20, figs. 71). — revision of a previously noted bulletin (E. S. R., 48, 
p. 788). 

Rhododendrons for amateurs, E. H. M. Cox (London: Country lAfe, Ltd.; 
New York: Charles Sorihner^s Sons, 1924, PP* XVI -4-112, pis, 15, fig, 1). — Infor- 
mation of a popular nature is presented on the culture of the rhododendron, 
paying special attention to the selection of desirable speci€»s and varieties. 

Shrubs for amateurs, W. J. Bean (London: Country Life, Ltd,; New York: 
Charles Scribner^ s Sons, 1924, pp. VIII *4-117, pis. 15). — ^A small handbook 
devoted to the cultivation, transplanting, arrangement, pruning, propagation, 
selection, and characteristics of various plant materials. 

The week-end gardener, F. H. Fabthing (London: Grant Richards, Ltd., 
1924, [3. ed.'l, pp. 405, pis. IB, figs, S80 ). — ^A guide for the amateur gardener, 
with material arranged according to the activities of the various months. 

The little garden for little money, K. L. Bbewstbs (Boston: Atlantia 
Monthly Press, 1924, PP* 191+109, pis. 8, figs. 4).— A popular account dealing 



FORESTKY 


1925] 


648 


chiefly with the choice of proper plant material for various situations about 
th(^ home. 

Planning and planting for the home beautifnl, C. B. Fargo {New York: 
Author^ 1926, pp. 222, pis. S). — Information of a general nature relative to 
desirable varieties aiul species of ornamental plants and the.r care is presented. 

POEESTET 

Some ecological eflfects of shading coniferous nursery stock, O. F. Kors- 
TiAN {Ecology, 6 (1926), No. 1, pp. fig. 1). — Studies carried on at the 

CTottonw<K)d Nursery, Utah, by the U. S. D. A. Forest Service showed that 
the degree of insolation received by young conifers has a direct effect upon 
the structure of the leaves and, incidentally, on the physiological activities 
of the entire plant. Analysis of the leaf sap of shaded and openly exposed 
M-year-old Douglas fir seedlings .showed that shading has a decided effect in 
lowering the .sap density. The leaves of the shaded plants had a less com- 
pact structure, thinner epidermis and cuticle, more spongy tissue, closer lying 
cells, and less deeply depressed stonmtii than those of the fully insolated plants. 

In respect to the optimum amount of shade, Englemann spruce and Douglas 
fir thrived best under half shade, while lodgepole pine and western yellow pine 
were grown succ'essfiilly without any shade. The beneficial effects of shading 
are di'cincd to lie In the reduction of soil evaporation and plant transpiration, 
increa.sed humidity, and lower temperature. Too much .shade, however, was 
found to prolong growth into late autumn and to cause seedlings to become 
weak and slender and undesirable for transplanting. As a practical deduc- 
tion, it is recommended that seedlings destined for planting in the open be 
('xp(*sod to full sunlight during tlielr last year in the nursery and, reciprocally, 
that stock for shaded sites be shaded in the nnrsery. 

The Hainbow forest plantations: Guide to experimental plots and 
report of progress, 1024, H. W. IIicocK (Connecticut State Sta. Bui. 262 
(192 Jf), pp. 106-1 S6, pis. 9). — Of a large number of forest species and combina- 
tions of sjiecies tested on a comparatively infertile, sandy soil located in the 
towns of Windsor and East Granby, three species, namely, the red, white, and 
Scotch pines, were found by far the most satisfactory. The hardwoods, in no 
measure as satisfactory as conifers, contained only three promising species, 
red oak, black locust, and chestnut, all of w^hlch suffered to such an extent 
frfim animal, Insect, and fungus pests as t<» be considered almost cmuplete 
failures. The red and the white pines were found to make about equal growth, 
but, since the white pine is very subject to injury from the weevil, the red 
is deemed the l>etter of tlie two species. Scotch pine made a rapid growth 
but was somewhat inclined to develop crooked boles, and hence final judg- 
ment on the species is withheld until the trees have reached a marketable 
age. Seeding proved unsatisfactory; in fact, regeneration by this practice 
was abandoned early in favor of planting stock. A map of the area Is included. 

Forest planting in the intermountain region, C. F. Korstian and F. S. 
Baker (U. 8. Dept. Agr. Bui. 1264 ii926), pp. 57, pis. 7, figs. 7). — ^Based on 
experienctc gained in reforestation operations, the authors discuss the various 
phases of the problem of planting in a region characterized by limited rain- 
fall and great temperature fluctuations. Under such conditions direct seeding 
proved a failure. Among the various xK>lnts considered in the paper are the 
collecting and handling of seed, nursery practices, choice of field sites for the 
various species considered, best age of planting stock, rates and time of plant- 
ing, planting practices, survival expectancies, various factors concerned in 
limiting survival, costs of planting, the general outlook for planting on the 
area discussed in the bulletin^ etc. 
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The growth, returns, and uses of planted cottonwood in Iowa, G. B. 

MacDonald (Iowa 8ta, But. 22S (1924), PP- 167-201, figs. IS). — ^Because of Its 
extremely rapid growth and ability to thrive on soils subject to overflow 
and, therefore, unfit for general agricultural purposes, the cottonwood (Populus 
deltoides) has become increasingly valuable in Iowa. 

That diameter increment is extremely rapid under favorable growing con- 
ditions was shown in measurements taken in a 12-year-old plantation estab- 
lished on the station grounds. The trees averaged 6.66 in. in diameter, equiva- 
lent to an average annual Increment of 0.65 in. Trees planted in single rows 
made much more rapid diameter gain than did those of the same age in planta- 
tions. Height records taken in several plantations showed remarkably rapid 
development, especially in young trees located on fertile bottom lands. As with 
other trees, a moderate amount of crowding was apparently necessary for the 
development of tall, straight stems. 

Records taken in various parts of the State showed that, with reasonable care 
and protection, cottonwood plantations are capable of producing in 35 years a 
yield of 30,000 bd. ft. per acre in addition to considerable fuel material. 
Cottonwood has also proved of great value to Iowa farmers in the production 
of posts which, when properly creosoted, last many years. The lumber, valuable 
in the construction of barns, sheds, and other rough buildings, is capable of 
long endurance when properly protected from the weather. 

Aspen In the central Rocky Mountain region, F. S. Bakek (U. N. Dept. 
Agr. Bud. 1291 (1925), pp. 47, pis. 10, figs. S). — ^A comprehensive discussion, 
taking into consideration the distribution of the species, botany of the tree, 
variability in response to environments, climatic requirements, soil and mois- 
ture needs, tolerance to adverse light conditions, susceptibility to disease, insect 
and other animal pests, reproduction, species associations, rate of growth, 
yield on different quality sites, properties and uses of the wood, systems of 
silvicultural management, etc. Volume tables are appended. 

The growing season of western yellow pine, G. A. Pkaiison (Jour. Agr. Re- 
search [l/.S.],29 (1924), No. 4, PP- ^03, 204, ftgs. 2). — Dendograpli re(!ords taken 
in 1923 at the Southwestern Forest Experiment Station, Flagstaff, Ariz., upon 
two western yellow pine trees, 6.4 and 16.8 in. in diameter, showed approxi- 
mate accretion periods of 117 days for the smaller tree and 88 days for the 
larger tree. Growth in the smaller tree embraced the period May 16 to 
September 10 and in the larger tree .Tune 1 to August 27. The maximum 
development for the smaller tree occurred during the first days of June. In 
both trees diameter enlargement continued longer than shoot development, 
which on the basis of 14 years’ observations was found to practically cease 
in the western yellow pine by July 1. 

The caoutchouc in Indo-China [trans. title], L. Oakton (BuL 6con. Indo- 
chine, n. ser., 27 (1924), No. 167, pp. S49-466, pis. 4, fl09. 21). — ^A general dis- 
cussion relating to the early history of rubber production in Indo-Ghlna, the 
rubber-supplying species, introduction of ffevea hrasUiensis, methods of culture 
of Hevea, collection and manufacture of latex, the improvement of Hevea by 
tree selection, etc. 

Report on the forest administration of the Central Provinces for the 
year 1922--28, H. A. Farrington (Cent. Provs. [Indian Forest Admin. Bpt., 
1922-23, pt. 1, pp. 172+34; 2}, pp. LXI). — Like that of the preceding year 

(E. S. H., 61, p. 146), this report is presented in two pamphlets, the first of 
which deals with general InfQrmation concerning forest policies, alterations 
in area, construction activities, forest protection, silvicultural practices, ex* 
ploitation, etc., and the second contains tabulated statistical data. 
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Report of the International Conference of Phytopathology and Rco* 
nomlc Entomology, Holland, 1023, edited by T. A. C. Schoevers {Wagenin- 
pen: ff. Veenman d Sons, [ld2S'\, pp. 290 +IV, pis. 18, figs. 11). — brief general 
account of this conference has been noted (E. S. B., 49, p. 398). The papers 
and other data presented included the following : 

General Remarks on Potato Diseases of the Curl Type, by H. M, Quanjer (pp. 
23-28) ; Some Peculiar Pathological Conditions in the Deaves of Potatoes 
Affected with Mosaic Disease, by K. M. Smith (p. 30) ; Oospores of Phy- 
tophthora infestans, by H. Ij. Q. de Bruyn (pp. 30, 31) ; Verticilllum Wilt, by 
J. H. H. van der Meer (pp. 31, 32) ; Stipple Streak Disease of Potato (p. 32), 
and The Fusarium Disease of Cereals, both by I>. Atanasoff (pp. 32, 33) ; Re- 
sistance of Several Strains of White Flowering Flax to Melampsora lini, by 
J. 0. Dorst (p. 33) ; The Mycoplasm Stage of P. infestans [trans. title], by 
,T. Eriksson (pp. 33, 34) ; Premature Tuber Formation in Early Potato 
Varieties, by S. J. Wellenslek (pp. 34, 35); Insect Transmission of “Curl” 
Diseases of Potato, by D. L. Elsce (p. 35) ; International Cooperation in Com- 
bating Plant Diseases and Insect Pests, by It. O. Howard (pp. 30-38) ; Potato 
Deaf Roll Influenced by the Origin of the Tubers, by E. Gram (pp. 38, 39) ; 
The Visibility of Symptoms of Potato Mosaic [trans. title], by V. Ducomet 
(pp. 39-43) ; The Valuation of Seed Potatoes from the Standpoint of Plant 
Protection [trans. title], by G. KOck (pp. 43-48) ; The Proposed Separation of 
Phytopathology Into Practical Botany and Practical Zoo- (Entomo-) logy [trans. 
title], by Jj. Beh (pp. 48-51) ; How Do We Receive and Keep Phytopatho- 
logical Information? by B. Gram (pp. 61-53) ; International Phytopathology, 
by C. D. Shear (pp. 63-68); “Internal Rust Spot” Disease of the Potato 
Tuber, by S. G. Paine (pp. 74-78) ; The Supposed Relation of Potato Skin 
Spot to Corky Scab, by W. A. Millard and S. Burr (pp. 78, 79) ; Anatomical 
and Microchemical Alterations in Potato Phloem [trans. title], by Von Brehmer 
(pp. 79-86) ; Organization and Methods of the Phytopathological Service of 
Holland, by N. van Poeteren (pp. 86-96) ; International Plant Disease Degls- 
lation as Viewed by a Scientific OflScer of an Importing Country, by H. T. 
GUssow (pp. 90-107); Remarks on Plant Disease legislation in Canada, by 
A. Gibson (pp. 107-110) ; Mistakes and Misuse in Connection with Protective 
Media [trans. title], by J. Bernfltsky (pp. 126-131) : Proposals for an Accept- 
able Evaluation of Plant Protective Media [trans. title], by E. Riehm (pp. 
131-135) ; Diseases of Crops on Alkaline and Sour Soils, by J. Hudig (pp. 
136-141) ; The Potato-selection Farm at Oostwold, by J. O. Botjes (pp. 
142-147) ; Transmission of Leaf Roll of Potatoes in N. Wales During 1921, 
by I. Whitehead (pp. 147-149) ; Modern Methods of Combating Bulb Diseases, 
by B. van Slogteren (pp. 160-162) ; The Central Bureau for Fungus Cultures 
(pp. 166-171) and Studies on Ncotria coednea and N. galligena [trans. title] 
(pp. 171-173), both by J. Westerdijk; On the Resistance of the Potato Tuber 
Against Phytophthora, by M, P. Lflhnis (pp. 174-179) ; The Biology of FermC- 
oularia varians [trans. title], by D. Cavadas (pp, 181-183) ; Some Facts Re- 
garding the Eryslphaceae [trans. title], by B. Foex (pp, 184-190) ; Protozoa 
in Plants [trans. title], by J. Franchini (pp. 191-195) ; A New Fungus Enemy 
of Dwellings, PhelUnus oryptarum [trans. title], by L. Mangln (pp. 196-199) ; 
On the Development of Wheat Rusts in Relation to Climatic Conditions, by J. 
Beauverie (pp. 201-203) ; Root Rot of Peas in the United States (pp. 203, 
204), and Mycorrhizal Fungi in the Roots of Legumes (pp. 204, 205), both by 
F. R. Jones; European Phytopathologic Collaboration, by J. Eriksson (pp. 
205-214) ; Plant Protection and Instruction [trans. title], by O. Appel (w. 
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220-231) ; The Effects of Partial Sterilization of the Soil, by B. J. Rnssell 
(pp. 233-238) ; Historical R^sum^ of the Development of Phytopathology in 
Russia [trails, title] (pp. 238-243), and The Classification of Pathological 
Phenomena in Plants [trans. title], both by A. de Jacz(*\vskl (v»P- 2't4-251 ) ; 
Methods for the Estimation of Injury Due to Cryptogamic Parasites [trans. 
title], by A. Naoumov (pp. 251-257) ; The Estimation of Injury Caused by 
Parasitic Fungi to Forest Species [trans. title] (pp. 258-262), Annular Rot of 
Oak Produced by VuiUeminia comedemt [trans. title] (pp. 263, 264), and 
Hydnum septentrional e, a Parasite of [Forest] Trees [trans. title], all by B. 
Vauine (pp. 2(H-267) ; The Recent Threatening Development of Tiltniin 
secalis In Russia [trans. title], by A. de Jaczewski (pp. 267-272) ; Methods 
of Combating Cereal Rust by Means of High Temperatures [trans. title], by 
A. Schitikova (pp. 272-275) ; Experiments Employing Soda as a Fungicide 
Against Erysiphaceae [trans. title], by A. Patkaniane (pp. 275, 270) ; Influ- 
ence of Meteorological Conditions on the Development of Cereal Rust [trans. 
title], by E. Roussakov (pp. 277-280) ; and Fungus Diseases of Hungarian 
Medicinal Plant.s [trans. title!, by O, von Moesz (pp. 280-2vS3). 

Cooperative dusting and spraying experiments in 1021 {Crop Protect. 
Digesty 1 (1922) y No. 2, pp. 30). — In addition to a general account by C. II. Orton 
(pp, 1-6), the following reports are presented. 

Results on apples and peaches in Conneetieuty W. E. Britton, M. P. Zappe, 
and B. M. Stoddard (pp. 7-13). — Descriptive and tabular details are presented 
of the work as regards materials, methods, and results in different orchards. 

Dusting for the control of sucldng insects in New Yorky P. J. Parrott (pp. 
13-15.) — Brief accounts are given of experiments on ai^ple, currant, potato, and 
cabbage. 

Report on disease control in PennsylvaniOy R. C. Walton (pp. 15-21). — In all 
the tests where lime-sulfur spray was used in comparison with dust materials 
superior control of apple scab ujKm both fruit and foliage was given. The 
data upon apple rust are meager, though lime sulfur apjiears to he more 
effective here also. Lime sulfur surpassed dust for control of frog-eye upon 
apple foliage, especially in cases of heavy infection. Fruit spot was effectively 
controlled in only one orchard, where infection was relatively slight. As 
regards sooty blotch, little difference was observed between various materials 
used. In the tests with dust mixtures for the control of leaf scab, sulfur, 
lead arsenate, and lime (80-10-10) and sulfur, lead arsenate, and nicotine 
(90-10-2) were the most effective, and copper dust (Niagara Potato Dust) 
was least effective. Practically no differences were noted in the eflicieucy of 
sulfur and lead arsenate (90-10) and sulfur, dry lime sulfur, and lead arsenate 
(75-15-10). Soluble sulfur showed practically as good fiingici<lal properties 
as commercial lime sulfur, but is not recommended as a summer spray be<‘ausc 
of severe foliage burning. The dusting materials considerably reduced the 
diseases (and defoliation), but did not control them effectively. 

Report on insect control in PennsylvanUiy S. W. Frost (pp. 21-23). — ^Data 
are given for curculio, codling moth, red hug, aphid, and leaf roller, both early 
and late. 

Results in disease control in West VirginUiy N. J. Olddlngs and A. Berg (pp. 
23-26). — ^The data, as given by orchards or counties, show nothing in favor 
of the sulfur-dry lime-sulfur-arsenate mixture. In several orchards the copper- 
lime mixture and the sulfur mixture containing copper caused some injury to 
the fruit and foliage, which may have been primarily due to the small lumps 
of copper occurring in the mixture. 

Results of dusting and spraying in Ontario, W. A. Ross (pp. 26-28). — ^In all 
parts of Ontario where apple scab was bad^ dust mixtures gave deficient con- 
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trol, though good results were obtained where scab infection was comparatively 
slight. The failure of dusting was undoubtedly due to the fact that dust 
mixtures did not afford protection over a sufficiently long period. The weak 
point with dust lies in the fact that is washes off too easily. 

Oencral recommendations for future work (pp. 20, 30). — In all experiments 
on dusting and si>raying it is deemed of the greatest importance that the 
machines us(?d give adequate pressure and dispersal of the materials. Sprayers 
giving a pressure of less tlmii 2(K) lbs. are considered of little use. The i>resent 
state of perfection of dusting machines is not found to in? generally satisfactory. 

The relation of cucurbit mosaic to wild catnip, J. H. Muncie {Abs, in 
Iowa Acad. F!ei. Proc., 29 {1922), p. 34 ^). — “Preliminary experiments by the 
writer show that cucurbit mosaic can be transmitted to Nepeta cataria by the 
insertion of crushed m<^>saic leaf tissue of mosaic gourd into the stems of catnip. 
Typical mosaic? symptoms appeared on the tips of the leaves of the catnip 
ill about three weeks, and after six weeks practically every leaf showed the 
mosaic. Mosaic of catnip has not been oliserved in the field by the writer, but 
with the ease of ol)taiuing infection and chances of in.sect inoculation, this 
perennial host may be a source of early infection to cucumbers in the field.” 

Effect of hai'dne.ss of water on the fungicidal value of mercuric chloride 
solutions, .1. O. Gilman {Ahs. in luira Amd. l:^eL Proc., 29 (1922), p. SJfl ). — 
A comparison of the fungicidal value of mercuric chloride solution.s made up 
in tap water witli those made up in distilled w^ater showed the tap water 
solutions to be much less effective in killing the sclerotin of Rhizoctonia solani 
on jKitato tubers. 

The health of seed [traris. title], Doi.ier {Dept. Binncnland. Zaken en 
Landh, [NethevUnuts), Vcrslag. Lundhouwk. Onderzoek. Rijkslandboutcproefsia., 
No. 28 (1923), pp. 148-158). — This is an account of see<l infection percentages 
and uccomi»anying germinability under varied conditions in case of several 
(‘conomic plants. 

Studies of insect transmission and cro.ss-inoculation of mosaic on the 
Solanaceac, Cucurbituceae, and Ijcgumiiiosae, O. 11. Iui.mer {Iowa Acad. 
Sci. Proc., 29 {1922), pp. 311, 312). — Hecent experimentation, tending to show 
Hull mo.saie disea.se is not so limited in its host range as it was formerly 
thought to be, is confirmed by thi.s brief note. “These data are of interest, in 
addition to the fact that the disease was transmitted by the mealy bugs, in 
that the infection was from Cucurbitaceae to Leguminosae and give.s added 
l>i‘oof that mosaic can be transmitted to plants belonging to other families 
and orders.” 

Itust infection of leaves in Petri dishes, G. P. Clinton ami F. A. McCor- 
mick (Connecticut State Sta. But. 2iW {1924)* PP- 1^^5-501. pis. £). — A descrip- 
tion is given of a method adopted by the authors for studying infection of 
leaves by rusts. Leaves used in inoculation exi>eriments were placed in Petri 
dishes, and for most hosts in the experiments they remained in a living con- 
dition long enough to permit the development of the fungi. The method is 
considered to be as successful as that in which living ifiants are used and has 
the advantage of greater simplicity and of occupying much leas space. 

Altogether 13 different genera of rusts were used as follows: Caeoma, 
Coleo.sporiuin, Cronartlum, Gymnoconla, Gyinnosiiorangium, Kuebneola, Me- 
la mpsora, Melampsoridium, Melampsoropsls, Phragmldium, Pucrcinia, Pucci- 
uiastrum, and Uromyces. Successful inoculations produced one or more In- 
fections with all these genera except the first. Forty-five species were used, 
and successful inoculations were secured with all but 17. Most inoculations 
were made with the I and II stages, but no new relationships between sup- 
posedly distinct species were found. Several new hosts, however, were secured 
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through inoculations, and a few old hosts are reported for the first time as 
having been experimentally demonstrated. 

Details of inoculations and infections are given. 

Stripe rust (Puccinia glumarum) of cereals and grasses in the United 
States, H. B. Humphrey, C. W. Hunqerford, and A. G. Johnson {Jour. Agr, 
Research [17. S.], 2B {192i), No. 5, pp. 209-221 , pi. J, figs. 5). — ^An account is 
given of the occurrence of striiie rust in the United States. This rust was first 
recognized as occurring in the United States in 1915 (E. S. H., 33, p. 744). It 
is now known to occur from British Columbia to Mexico and eastward to 103® 
W. longitude, and it has been found in all of the Pacific and In tef moun- 
tain States except Nevada and New Mexico. In addition to attacking wheat, 
barley, rye, spelt, and emmer, P. glumarum is known to occur in nature on 34 
wild grasses common to the United States. An aecial host for P. glumarum 
has not yet been discovered. 

Certain varieties of wheat are apparently more subject to glume and kernel 
infection than others, and all susceptible varieties show general leaf infec- 
tion. On most hosts the fungus is confined to the leaves and culms. Where 
ic occurs on the kernels and glumes of certain varieties of wheat there is 
much shriiikage, and apparently the viability of the grain is reduced. The 
severity and spread of stripe rust in any locality devoted to winter wheat is 
said to depend on the fall weather conditions favorable to seedling infection, 
successful hibernation of mycelium, and spring weather conditions favorable to 
germination of uredinlospores. In the Pacific Coast States the fungus has 
been found capable of surviving the winter by means of living mycelium or 
viable uredinlospores. Varietal resistance studies have shown that several 
varieties of wheat are highly resistant to stripe rust. 

Infection of barley by Ustilago nuda through seedi inoculation, W. H. 
Ti8DAr.E and V. F. Tapke {Jour. Agr. Research [U. fif.], 29 {192^)^ No. pp. 
263-284f pis. 9). — This paper gives an account of recent studies which indicate 
that previous investigators have been confused regarding the infection of barley 
by U. nuda, at least to a certain extent, and that the fungus infects tlie see<l- 
lings and causes severe injury when heavily infected. ^ 

The fact that surface disinfectants have been found to control loose smut 
in certain varieties of barleys led the authors to carry on experiments with 
different varieties of barley, in some of which the hulls were removed and 
others not, after which they were heavily Inoculated with smut spores. One 
variety, Nakano Wase, remained resistant throughout all the experiments. 
Seedlings from dehulled-inoculated seed of practically all varieties were 
severely injured, and in many cases they failed to emerge, while seedlings 
from hulled-inoculated seed were not noticeably injured. A microscopic study 
cf seedlings revealed infection of the coleoptile and first leaves of the plumule 
of barley seedlings by V. nuda. Both susceptible and resistant varieties were 
Infected. 

Root-rots of wheat, A. W. Henbt {Minnesota 8ta. Tech. Bui. 22 {1924), pp. 
S-71, pis. 12, figs. i?). — ^Au Investigation of root rots of wheat was made, not 
only to get a survey of the fungi which cause root rots but also to determine 
their pathogenicity through inoculation experiments. The studies in the green- 
house demonstrated that the important pathogenes of wheat roots belong to 
the genera Fusarium and Helminthosporium. Some species of these genera, 
however, were nonpathogenlc or only feebly attacked the host plants. Strains 
of other fungi i>enetrated the roots or caused deformities of them, but it was 
not considered that they would be destructive in the field. Among the species 
of Fusarium, F. graminearum {Oibberella sauhinetii) was the most virulent 
pathogene of those studied. Strains of F. monUifortne and two species belong- 
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ing to the Elegans section, though less destructive, were also decidedly para- 
sitic on wheat roots. In addition to wheat, F. moniliforme was found to 
attack barley, rye, oats, and corn. 

Of the fungi of black pointed seeds studied, U. sativum was the most com- 
mon cause of black point as shown by inoculation studies. However, two 
other species of Helminthosporium, as well as Stemphylium parasitieum, were 
capable of causing black point. In general, //. sativum was found the most 
common and the most destructive of the species of Helminthosporium, although 
at least three others were isolated from wheat. One of these is described as 
Ji. pedicellatum n. sp. 

Temperature and other relutlons of the different fungi are discussed at 
considerable length, and the effect of disinfecting soil on the development of 
root rot is described. 

A bibliography of 89 references is given. 

Botrytis rot of the Globe artichoke, O. K. K. IjINk, G. B. Kamsky, and 
A. A. Bailey {Jour, Ayr, Research [17. ^».3t 29 (1924), Ao. 2^ pp. 85-92, pi. I). — 
A description is given of Botrytis rot of artichokes, which Is said to occur 
seriously in shipments of Globe artichoke buds from California. A study of 
the organism showed that it was apparently of the B. cincrea type and was 
identical with those obtained from other vegetables. The disease is said to 
he of little importance in the artichoke fields but occasions considerable loss in 
shipments. The temperature and moisture relations of tlie fungus have been 
studied, and it is found to have a wide temperature range, although moisture 
apixiared to be the principal limiting factor for infection. Control measures 
include field sanitation and iK)ssibly i^rotective spraying or du.sting, and also 
careful handling to avoid wounds in harvesting and packing. Low humidity 
and temperatures of about 5® C. (41® F.) in transit are recommended. 

Celery discnises In Florida, A. C. Fostkb and G. F. Webeu {Florida Sia. 
Itul. J73 {J924), pp. 21-77, figs. 34 ). — A description is given of various diseases 
to which celery is subject in Florida, together with suggestions for their con- 
trol. 

The Influence of broken pericarp on the germination and yield of corn, 
M. T. Meyers {Jour, Amer. Boc. Apron,, 16 {1924), Ao. 8, pp. 540-550 ). — 
Laboratory exi>eriinents with seed corn of six strains from northern, southern, 
and central Ohio indicated that the disease readings on the germinator were 
no more discrimiiiatiiig than careful examination of the ears before testing. 
Seed corn is ordinarily exposed under handling to many sorts of disease spores, 
which lead to serious injury following the moist conditions on the germinator. 
This is greatly increased by broken seed coats. 

Field experiments gave no significant increase for disease-free ears, selected 
on the basis of disease readings on the germinator from carefully selected seed 
corn, over the most diseased-appearing ears, or over ears taken from the lot 
without reference to diseased api>earanee on the germinator. 

Under field conditions, reduced stands were obtained from seeds with broken 
seed coats, the stands being reduced by unfavorable conditions, in some cases 
as much as 30 per cent, and seedling vigor being decidedly lessened by the 
same conditions. An unbroken seed coat proved to be complete protection 
against Infection with spores of the same kind. 

The nodal infection of corn by Dlplodia zeae, L. W. Dukbell {Ahs. in 
Jo%oa Acad, 8oi. Proo„ 29 {1922), pp. 346, 347). — Ck)rn dry-rot {D, zeas) was 
very prevalent in Iowa during 1921, particularly in the central portion of the 
State. The disease originates in the material left in the field, spores of the 
organism being blown to the young corn plants and germinating under condi- 
tions of extreme moisture and high temperature. Infection may occur on the 
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roots, stems, or ears, though the most common points of attack are the nodes. 
There is no consistent evidence of a migration of the disease from the soil 
to the ears or higher parts of the plant. All observations and experiments 
emphasize the fact that D. zeae infects locally at any point where blown 
spores lodge, and that moisture and temperature are essential. 

Malformations of cotton plants in Haiti : A new disease named smalling 
or stenosis, causing abnormal growth and sterility, O. F. Cooic {Jour. 
Hei'edity, {192S)t No. 7, pp. 325-555, ftps. 6‘). — A cotton plant disease ap- 
parently new to north-central Haiti, causing abnormal growth and sterility 
and designated locally as smalling or stenosis, is describeti. A similar distor- 
tion of cotton was previously reported by the author for points in China in 
1920 (E. S. R., 43, p. 446). The disease in Haiti has been observed to affect 
several varieties, the Haitian cotton, however, apiK»aring at least mainly im- 
mune. 

The two disorders (Chinese and Haitian) show very similar results in alter- 
ing the appearance and behavior of the jdants, and are considered as hehmg- 
ing undoubtedly to the group of so-called mosaic diseases, which in some cases 
are caused by loaflioijpers. Symptoms differ greatly in degree and general 
effect with different plants. 

The upland type of cotton in Haiti showed a more general distortion and 
buckling of the leaves, with less tendency to discoloration and rolling under 
of the leaf margins, which were the special symptoms with upland cotton in 
China. Other comparisons are made. The disease is not contagious but is, 
apparently, carried. No recovery is noted, the growth continuing in ghnormal 
fashion. 

Haitian cotton, at least relatively immune, is described as not related to the 
8ea Island type, but as probably descended from material brought from tlie 
East Indies during the period of the French occupation. It belongs to Oonay- 
pium purpurascens. The type is usually called Bourbon cotton, and is here 
briefly described. 

Onion smut in Indiana, C. T. Gbegory {Ind, Avad. Sci. Proc., 38 {1922)^ 
pp. S18~S20). — ^A survey of the important onion-growing regions of Indiana in 
1922 showed smut disease to occur abundantly in Lake County, around Mun- 
ster, and in one locality near Rensselaer in Jasi)er County. The losses caused 
are of two tyi>es, due directly to the destruction of the plants or indirectly to 
the production of oversized onions which are often discarded, not being salable 
as sets. It has been proved that the formaldehyde drip method of treatment 
will control the onion smut where onions are sown at the rate of 5 to 7 
lbs. per acre. In Lake County, however, where tlie seed is sown at the rate 
of 60 lbs. per acre, the control is never 100 per cent, hut it has been sufficiently 
effective to secure its adoption by the majority of growers. It is believed that 
spring plowing looseps the soil so that the formaldehyde penetrates too deeply 
for proper or sufficient disinfection. Rainfall is important, probably diluting 
the disinfectant or preventing uniform tienetration. The usual dilution em- 
ployed is 1 pint of 40 per cent formaldehyde in 16 gal. of water, to be used at 
the rate of 200 gal. per acre. The treated onions had about 5 per cent of 
smut, the untreated parts showing about 60 per cent. Increases in yields of 
100 bu. per acre were obtained. At Munster dilutions as low as 1 pint in 10, 
12, or even 14 gal. of water gave control of the smut in 1922, without causing 
seedling injury. 

Bacterial pustule of soybean, F. A. Wolf {Jour. Ayr. Research [U, 6f.], 29 
{1924), No, 2, pp. 57-65, pl$. S, flffs. 4)- — description is given of bacterial 
pustule of soy beans, together with accounts of the relation of this disease to 
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other soy bean leaf spots of bacterial origin, studies on the etiology of the 
disease, and on the morphology and physiology of the causal organism. 

This disease, which is prevalent in North Carolina and also known to occur 
In Texas, Louisiana, Soutli Carolina, Virginia, and Kansas, is said to be 
quite distinct from bacterial blight and from bacterial diseases of the soy bean 
which have been descrii)ed from the Orient. The disease is apparently con- 
fined to the foliage and is caused by the organism described by Hedges as 
Jiacterium phancoli sojense (E. S. R., 48, p. 48). The author of the present 
paiH’r reports his inability to find any morphological or physiological charac- 
ters by which tliis <»rganism can he differentiated from B. phmeoli. 

A study of bacterial pustule of soybean, and a comparison of Bact. 
pliaseoli sojense Hedges %vlth Bact. phaseoli EPS., P. Hedcsks {Jou 7\ Agr. 
Research [(/. *S.l, 29 (1924), No. 5, pp, 229-251, pUt, 7 ). — In a previous publica- 
tion the author gave a brief account of a pustule disease of soy bean, and at- 
tention was called to the similarity of the causal organism /?. phaseoli sojense 
\A ith R. phaseoli, the cause of bean blight (E. S. R., 48, p. 48). 

In the present paper an account is given of further studies as to the identity 
of the two organisms, and their morphological and physiological characters are 
contrasted. They are said to differ in some of their cultural characters as 
well as to reactions when used to Inoculate soy beans and species of Phascolus. 
The organism from soy beans Is said not to produce pustules on Pbaseolus. 
R. phaseoli is only weakly pathogenic to soy beans, and in none of the experi- 
ments does it form pustules such as are characteristic of the soy bean disease. 

Apple storage inve.stigations, H. H. Plagge and T. J. Manet {Iowa Sta. 
But. 222 (1924) i pp. 64, P.o^. 16). — In continuation of investigations on apple 
* storage (E. S. R., 43, p, 38) the authors give accounts of studies on the develop- 
ineiU and control of Jonathan spot, soft scald, apple scald, and internal break- 
down in storage as Influenced by orchard and storage conditions. 

I. Jonathan spot and soft scald (pp. 2, 5-36). — Storage temperatures were 
found to influence the development of Jonathan spot, the proportion of spotting 
increasing |rith t€»mperatures above 32® F. It also increased with relative 
humidity. Variation in size of fruit was found to have little effect on the 
development of spotting, and varying soil treatments did not control it. No 
relation was found to exist between temperature, rainfall, and sunshine during 
the growing period and the occurrence of Jonathan spot in storage. 

The time of placing in storage, in relation to picking, and the kind of storage 
were found to t)e important factors. Immediate placing of fruit in cold storage 
is said to be better than delayed cold storage or ordinary storage. A constant 
air movement or wrapping fruit in oiled papers did not control Jonathan spot. 
This type of spotting Is said to have been more severe during the latter part of 
the cold storage season and increased according to the time the fruit hgd been 
in storage. It is stated that Jonathan apples should not be held in storage 
longer than the first of January. 

With reference to soft scald of Jonathan apples, maturity of the fruit when 
placed in storage and time of storing were found to be important factors. 
Belaying storage after picking or storing immature fruit resulted in increased 
scalding. Aeration and ventilation together reduced scalding, but aeration 
alone did not. Oiled wrappers did not control scald. Internal breakdown was 
not found to be a factor in the storage of Iowa Jonathan apples. 

II. Apple scald and internal breakdown (pp. 87-64). — ^The authors have 
given an account of the amount of scald developing on Grimes apples grown 
under each of the four types of soli culture practiced at the station orchard 
at Council Bluffs, Iowa. No wide differences in the amount of scald were ob- 
served that could be attributed to soil treatment, although there was a slight 
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decrease in scald on apples from tlie blue grass plats, and this was attributed 
to the earlier maturity of the fruit. In the experiments maturity was found 
to be an Important factor in scald development, Grimes apples picked in an 
Immature condition having scalded badly. Delayed storage decreased the 
amount of scald on mature fruit, but the decrease was not always in propor- 
tion to the amount of delay. Aeration did not control apple scald. Oiled 
wrappers were found more effective as a scald preventive than aeration, and 
apples in an immature condition responded best to this treatment. Apples were 
said to have scalded worse when placed in wax or tin-foil wraps than in com- 
mon paper wraps or unwrapi)ed. Artificial scald, produced by ethyl acetate 
and acetaldehyde, was delayed or entirely prevented by wrapping apples in 
oiled wraps. 

Experiments with Grimes apples are said to have shown that the occurrence 
of breakdown increased with late picking, as well as with delayed storing. 
Late picking with immediate storage was found comparable to early picking 
with late storage in the amount of breakdown. Wrapping fruit in oiled wraps 
and aerating the storage room were not effective in reducing internal break- 
down, and differences in the rate of cooling between unwrapped, oiled pai>er 
wrapped, and common paper wrapped apples were slight and probably of no 
commercial significance. The effect of wrapping on temperature of apples was 
investigated and differences noted. 

Freezing injury of apples, H. C. DiEiti. and It. C. Wkioht (Jour. Affr. Re- 
search [17. fif.], 29 (1924)f No. 5, pp. 99--m, pis. 5, /Ipa. i2).-— The investigations 
reported deal with determinations of the freezing points of many •of the im- 
portant commercially grown varieties of apples, with a study of undercooling 
and its relation to injury, and a determination of the effect of freezing on* 
the bruising of the fruit, visual Injury, keeping quality in storage, etc. 

The freezing point of different apples varied somewhat, the average of 
all the varieties, both eastern and western grown, being 28.5® F., with a maxi- 
mum of 29.4® and a minimum of 27.8®. Cooling apples below their freezing 
points without the formation of ice in the tissues did not caus^ any visual 
injury or softening of the fruit. By undercooling isolated apples it was pos- 
sible at times to carry them at 7 or 8® below their freezing point without ice 
formation, provided the fruit was left undisturbed. The bruising of apples 
while they are hard frozen resulted in a much more serious injury than a 
similar pressure on unfrozen fruit. As a consequence the authors suggest 
that handling of frozen apples will usually result in more or less severe bruis- 
ing injury. Bruises made on apples before they are frozen do not become more 
serious as to depth when the fruit is frozen, nor do they change materially in 
appearance. No significant differences were observed in the depth of bruises 
on hard-frozen fruit when subjected to different thawing temperatures. 

The point to vidiich the internal temi)erature of an apple must be reduced 
before visual injury occurs was found to vary widely with the time of exposure 
to the temperature, with the variety, and with the individual apple. Wrap- 
ping fruit served to hinder the loss of heat from fruit under freezing condi- 
tions, and thereby delayed the formation of ice imtbe fruit tissues. Repeated 
freezing and thawing of apples caused a progressive increase in the freezing 
Injury, though not so great an Increase as a prolonged continuous exposure. 
The temperature at which apples are ordinarily thawed are said to have only 
a slight effect upon the subsequent condition of the fruit. There was found 
to be a distinct weakening in the keeping quality of the apples when they 
had been frozen, even when there was no visual evidence that freezing had 
occurred. 
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Oiled paper and other oiled materials in the control of scald on barrel 
apples, O. Brooks and J. S. C^ooley {Jour, Agr, Research [t7. S.], 29 {1924), 
No, S, pp, 129-1S5). — In continuation of previous Investigations on the control 
of apple scald through the use of oiled wrappers (B. S. R., 60» p. 841), a report 
is given of experiments in which various materials were tested for the control 
of scald in barrel api)les. Oiled barrels and oiled liners reduced scald on the 
outside apples but had little effect upon the package as a whole. Oiled straw, 
shredded oiled paper, and layers^ of oiled wrappers gave practically as good 
scald control as wrapping the apples in oiled paper. The success ef these 
various treatments is believed to depend on the thoroughness with which 
the oiled material Is distributed in the package. Shredded oiled paper is 
considered to furnish the most pr<»mlsing method of scald control for apples 
In barrels. 

Diseases of stone fruits on the market, D. H. Rose {U, 8, Dept, Apr,, 
Farmers^ Bui, 1435 {1024), PP- ll-^17f 7). — description is given of a 

number of diseases of stone fruits, particular attention being given to the 
market phases of the problem, but field phases are treated when reference 
to them helps to explain the conditions which may arise during the marketing 
jjrocess. 

Studies on banana anthracnoso, R. A. ToRo {Jour. Dept, Agr. Porto Rico, 
C {1022), No. 4t PP* pis. 5). — Banana anthracnose {Gloeosporium musarum), 
sai<l to have been originally described from Australia, first reported in the 
United Stales in 1892, and probably first introduced into Porto Rico some time 
before it was rei)orted in 1018, is important, so far ns this Island is concerned, 
chiefly or only in connection with shipping and marketing, as this condition 
affects returns in both northern and southern markets. 

Even when inoculated from the same culture the spores show great dif- 
ferences in size from different varieties. The behavior of different forms in 
a culture medium furnished a more definite clue for separation between them. 
Spores throw out one or two germ tubes, which usually remain single celled. 
Appressoria form in contact with the glass slides. 

Other hosts which may be attacked are cowpea, mango, avocado, and guava. 
Tomato gave doubtful results. 

The mycelium contains a substance which dissolves the parenchyma 
tissue of mature bananas, but does not affect unripe bananas or epidermal cells 
of mature or immature fruit. 

Susceptibility or resistance does not depend on the tannin content of the 
r>eel. Possibly mechanical injury is followed by a change in the chemical com- 
position, developing sugar In the peel. Dryness and coolness, which are 
essential to measures intended to lower injury, require methods securing 
adequate aeration. 

Observations on diseases of coffee and trees used for shade [trans. title], 
F, D. Kern and H. H. Whetzkl {Rev. Agr, Puerto Rico, 13 {1024), 1, pp, 

1-11, figs. 2). — ^The most important disease observe<l in coffee trees was a root 
rot supposedly due to at least one fungus and associated, usually, with one 
resembling Rosellinia sp. in the crown or roots. The gradual introduction and 
growing of resistant trees is regarded as a practical measure. A suspected 
disease of guava, used for shade in coffee plantations, may be due solely to 
a borer. 

Progress report on big bud and reversion of black currants, A. H. Ijces 
{Univ, Bristol, Agr, and Mart. Research 8ta. Ann, Rpt., 1923, pp. 69-12), — The 
author points out that general conclusions as to this work, previously noted 
(B. 8. R., 49, p. 649 ; 61, p. 62), can not yet be drawn further than to state that, 
as regards reversion, the number of new infections has decreased each year. 
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and there is no evidence that reverted bushes act as sources of infection. As 
regards big bud, a vigorous removal of big buds in the winter considerably 
reduces the infection the following year, even with bad cases, and mildly 
attacked bushes show no appreciable reduction of crop. 

The structure of reverted black currants, W. F. F. Ridlei; (Univ. Bristol, 
Agr, and Hort. Research Sta. Ann. Rpt., J92S, pp. 7$, 74)- — ^The work of Lices 
(E. S. R., 49, p. 649), describing a method for the purpose of identifying cases 
of black current reversion, has been followed up to ascertain whether there be 
differences between reverted and normal plants that can be reliably or deci- 
sively correlated with presence or absence of the di;^case. For this purpose a 
large number of normal and reverted plants were examined in considerable 
detail, sections being cut from every part of the jilants, which were grown at 
Long Ashton, and included Edina, Seabrook Black, T5oskoop Giant, and Baldwin. 

** Briefly, the main differences showing to a greater or lesser extent all 
through the plant are a reduction in the amount of w'fyod and a consequent 
increase in medullary ray tissue, coupled with a tendency to produce more gum 
in the reverted plant than in the normal.” 

A leaf and corm disease of gladioli caused by Bacterium marginatum, 
L. McCut.loch {Jour. Agr. Research iU. <Sf.], 29 {1924), No. 4 , PP- 159^177, pis. 
5, fig. 1), — ^A detailed account is given of investigations on the bacterial disease 
of gladiolus due to B. marginatum, a preliminary account of which has been 
noted (B. S. R., 45, p. 752). This disease has been under observation for a 
number of years and has been found in the District of Columbia, Michigan, 
Ohio, Pennsylvania, Maryland, Virginia, Florida, California, and In4iaua. The 
leaf injuries vary from minute, reddish spots to large, brownish areas occurring 
abundantly on the lower part of the leaves. Infected corms are more or less 
disfigured by circular, shallow depressions. •These are usually brown in color, 
horny or brittle in texture, and exude a gummy substance. Isolations of the 
organism have been made from the different parts of the plant, and its patho- 
genicity established by Inoculation experiments. 

There is said to be evidence that the organism remains alive in the soil In 
which diseased plants have been grown. Crop rotation should be practiced. 
Control measures have not been sufficiently developed to warrant reconimenda- 
tion, but considerable success has resulted from treating the corms with cor- 
rosive sublimate or formalin solutions. 

The depth distribution of the root-knot nematode, Heterodera radici* 
cola, in Florida soils, G. H. Godfrey {Jour. Agr. Research [1/. fif.], 29 {1924), 
No. 2, pp. 9S’-98, figs. 5). — ^The results are given of a study designed to deter- 
mine the relative root-knot nematode content of certain soils at different 
depths and at different seasons. Samples of soils at desired depths were 
taken and placed in flower pots in which tomato seedlings were planted. The 
occurrence of the nematodes was based on an estimate of the relative num- 
ber of knots produced on the tomato roots. It was found that the nematodes 
are often very numerous to a depth greater than that ordinarily reached by 
plows, and considerable variation from one spot to another and from one 
month to another was found in the depths of the regions of maximum infes- 
tation. A number of factors are believed to influence the distribution, among 
them the depth penetration of infested roots, the relation of the time of tak- 
ing soil samples to a period of heavy rainfall, the height of the water table, 
and the type of the soil and the subsoil. The Influence of these factors may 
be so great as to overcome any seasonal change, such as would occur between 
one month and the next. During the winter months a considerable reduction 
in the total root-knot nematode content of the soil Is said to be evident. 
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Herons of the United States, T. G. Pearson {Natl, Assoc, Audubon 8oc$, 
Bui, 5 {192i), pp, 36, pis, 4$ 1 ^)^ — ^Thls is a senilpoinilar account of the 

herons in thin country, there being 17 species and subspecies of the family 
Ardeiae in the United States. 

Some insecticidal properties of the fatty acid scries, K. H. Siegleb and 
O. H. POPENOB {Jour, Agr, Research [V, S.], 29 {1924), No. 5, pp, 259-261). — 
The authors show that, contrary to existing theories, the fatty acid radicals 
of soaps rather than the alkaline constituents arc responsible for their insec- 
ticidal value, the fatty acids freed through hydrolysis of soaps in dilute solu- 
tion providing the toxic principle. Exjieriments so far conducted indicate 
that the toxicity of the fatty acids increases with the molecular weight, at 
least to a certain point not yet deilnitely determined. The peak of toxicity in 
the fatty acid series api)ear8 to lie near capric acid. Capric acid killed more 
than 99 per cent of the apple aphid at a dilution of 1 to 1,200, lauric acid 
killed 92 per cent at the same dilution, and myristic acid 78 per cent. Paralysis 
is complete and practically immediate when aphids are subjected to toxic 
strengths of the fatty acids. In tests on the black chrysanthemum aphid 
{Anuraphis aanbomi Gill.) the mortality caused by nicotine sulfate was indi- 
cated by the large percentage of dead aphids which dropped from the sprayed 
plants, while with the fatty acids the dead insects remained attached by their 
inserted beaks, afTordlng no gauge of toxicity until the actual counts were 
made. 

The fatty acids showed unusual wetting and spreading powers when ap- 
plied in the emulsion form to either insects or foliage, wetting readily such 
insects as the polished black aphids, the squash bug, and hairy caterpillars. 
Leaves having a waxy covering, such as nasturtium and cabbage, were found 
to be easily and evenly coated. The physiological action of the fatty acids on 
the insect organism is as yet undetermined. Experiments so far conducted in- 
dicate that the toxicity of the fatty acids increases with the molecular weight, 
at least to a certain point not yet definitely determined. No variation in 
toxicity is experienced under varying summer temperatures and humidity, 
thus differing from the action of nicotine. No injury to chrysanthemum plants 
was shown by dilutions fatal to the black chrysanthemum aphid, but the 
foliage of nasturtium Is injured by the dilutions required to kill the bean 
aphid. 

Tests toward the practical application of the insecticidal properties as shown 
by preliminary work with the long-chain fatty acids resulted in the selection 
of a product commercially known as "double distilled coconut fatty acids” 
as the most promising. Difflcplties in the preparation of a stock solution and 
the retention of the insoluble acids in a stable emulsion have been met by the 
addition of an equal amount of benzol gasoline to the commercial fatty acids, 
afterwards using powdered glue as a colloidal stabilizer. When used in tests 
in the proportions of 1 part of the coconut fatty acids to from 800 to 1,200 
parts of water, a mortality rate of from 94 to 98 per cent of the apple aphid 
was obtained, equivalent to the rate obtained with commercial 40 per cent 
nicotine sulfate in parallel tests at the same dilutions. 

" The spreading power of the emulsion is excellent, toxicity high, and cost 
of material extrem^y low. Prepared by this formula, coconut fatty acids 
have compared favorably in efficiency, pound for pound, in the experiments 
so far conducted, with commercial nicotine preparations at less than one- 
fourth the cost per gallon of spray mixture.” 

44381—25 5 
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Oil sprays: Their preparation and use tor insect control, A, L. Mela-Noeb, 
A. Sphleb, and E. L. Qbeen {Washington Col, Sta, Bui, 184i {1924) i PP> 91), — 
This is a summary of Information on oil sprays based upon work conducted 
in continuation of that previously noted (B. 8. R., 51, pp. 157, 158). 

The so-called neutral type of lubricating oil gave the best results in ex- 
periments with dormant sprays in 1924. Heavier oils apparently lack pene- 
tration, and lighter oils do not have sufficient body. Used crank case oil is 
not dependable because of its uncertain composition. Some proprietary oils 
have not been efficient, and others vary in composition from year to year. 
The authors consider cresoap, made from potash fish-oil soap and tresyllc 
acid, to be the best emulsifier for miscible oil. A miscible oil which requires 
no boiling, pumping, or complicated equipment In Its preparation Is composed 
of lubricating oil and cresoap, 90 and 10 per cent by weight or 91 and 9 per 
cent by volume, respectively. It can not freeze, does not spoil on standing, and 
in field tests has given better results than any other oil spray, its increased 
efficiency more than making up for its greater cost. Caseinate spreader and 
glue are considered the best nonsoap emulsifiers for emulsion stocks. It 
was found tliat kerosene can be emulsified more easily with cresoap or casei- 
nate than with boiling soap. Emulsion stocks should not be made to contain 
more than 75 per cent of lubricating oil or 67 per cent of kerosene, or a re- 
versed emulsion will result which will not mix with water. 

If a spray emulsion breaks, the watery portion may be too weak to be effec- 
tive and the oily scum is injurious if sprayed on trees. It is pointed out that 
soap emulsions should be used where the water is soft or alkaline, and non- 
soap emulsions where the water is hard. The dormant sprays of lubricating 
oil should be applied when buds begin to swell In early spring. Sprays for 
scale Insects should contain 4 per cent of actual oil, and for leaf roller 8 per 
cent, a 2 i>er cent oil spray being too weak for the San Jos€ scale under Wash- 
ington conditions. As a summer spray, 1 per cent of oil is useful for red spiders 
and for crawlers of scale, but is not strong enough for old scale or aphids. 
Summer sprays containing more than 1 per cent of oil may cause spray burn 
if used in very hot weather or on delicate plants. A trouble chart for oil 
sprays is included. 

Work with lubricating oil emulsions by Yothers et al. in Florida (B. S. K., 
39, p. 160; 43, p. 157; 50, p. 239) ; Qualntance (B. S. B., 47, p. 453), Acker- 
man (B. 8. H., 49, p 354), and Isely (B. 8. R., 51, p. 552) in Arkansas; Flint 
(B. S. R-, 49, p. 355) and Carver and Compton (B. S. R., 51, p. 361) in Illinois; 
Davis in Indiana (B. 8. R., 61, p. 361) ; Haseman and Sullivan (B. 8. R., 49, 
p. 253) and Burroughs (E. 8. R., 50, pp. 61, 657) in Missouri ; Newcomer in 
Washington (B. 8. R., 50, p, 844) ; Weigel and Broadbent (B. 8. R., 62, p. 61) ; 
and Sullivan and McBride (p. 668) has been noted. 

Making oil spimys, A. L. Melanokr (Wash, State Col, Bxt, Bui, 129 {1925)^ 
pp, 10 ), — This is a summary of the bulletin noted above. 

Boss of nicotine from nicotine dusts during storage, 0. C. McIDonneix 
and H. D. Young {XJ. 8. Dept, Agr: Bui, 1312 {1925), pp, 16, figs, 13).— The 
results of investigations conducted by the Bureau of Chemistry are here pre- 
sented, in large part in tabular and chart form. 

The rate of loss of nicotine from nicotine sulfate dusts prepared with kaolin, 
kieselguhr, talcum, plaster of Paris, calcium hydroxide, and calcium carbonate 
took place in the order named. Dusts made with free nicotine solution lose 
their nicotine much more rapidly than those made with nicotine sulfate. Air- 
tight metal or glass containers only should be used for packing the dusts, A 
rapid loss of nicotine from plaster of Paris-nicotine sulfate dusts is thought to 
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have been due to the presence of calcium carbonate as an impurity in tlie plaster 
of Paris. Nicotine sulfate solutions became concentrated to about 45.5 per cent 
nicotine, owing to evaporation, when they were exposed to the air at room 
temperature, but with little or no loss of nicotine. Under the same conditions 
solutions of free nicotine lost, in addition to water, from 10 to 17 per cent of 
tlie nicotine originally present, and reached a concentration of 89 per cent 
nicotine, which remained unchanged under the conditions of the test. 

The preparation from tobacco of a solution for spraying, O. M. Sheoo 
and A. J. Olnky {Jour, Econ, Ent,^ 11 (1924)* No. 6, pp. 650-656). — ^This is a 
contribution from the Kentucky Experiment Station, in which the authors 
state that common tobacco trash is the only grade of Kentucky tobacco, other 
than stems and stalks, that can be used profitably at present prices for making 
a spray solution. It has a wide variation in nicotine content, ranging in 79 
samples of white Burley and dark tobacco from 0.26 to 4.60 per cent in the 
air-dry trash. Infusions made from 26 samples of trash, using such quantities 
of cold water as would give from 0.06 to 0.07 per cent of nicotine in the solu- 
tion, as computed from analyses of the samples, were about equally effective 
in exterminating aphids. Lower concentrations were not as satisfactory. 

Blackleaf 40 solution diluted to contain 3.5 per cent of nicotine did not 
injure tomato plants. Higher concentrations caused injury, which was partly 
preventable by soap. 

Lead arsenate, lime sulfur, and tobacco dust as a triple spray mixture, 

L. K. STREacTKtt (Jour, Ecov. Ent., 11 (1924), No. 6, pp. 656-658), — ^This is a 
brief report of work at the New York State Experiment Station conducted in 
connection with the investigation previously noted (E. S. H., 52, p. 501). 

[Economic insects and their control in Pennsylvania] {Penn. Dept. Agr. 
Buis, 383 (1924), PP- 10, figs. 3; 386. pp. 1. figs. 1; 390, pp. 19, figs. 6, insert, 
pp. 2, fig. I ). — ^These practical sumnmries of information deal, respectively, 
with P D B (Paradiolilorol)enzene) aixJ Other Controls for the Peach Tree 
Borer, by T. L, Guyton and J. R. Stear; Tlie Round-headed Apple Tree Borer, 
by T. L. Guyton and J. N. Knuli ; and The Japanese Beetle in Pennsylvania, 
by C. H. Hadley. 

New termites and hitherto unknoivn castes from the Canal Zone, 
Panama, T. E. Snydkb {Jour. Agr, Research [U. K.], 29 {1924), No. 4, pp. 
119^193, pis. 2, figs, 9). — While In the Canal Zone in February, 1924, two types 
of soldiers of similar form, belonging to the new subgenus Uniform! termes of 
the genus Nasutitermes Banks, were collected by the author. New species 
were found In two rare American genera, namely, Cylindrotermes and Armi- 
termes (Rhynchotermes). In addition to biological notes, descriptions are 
given of seven new species. A list cf the 36 termites, representing 15 genera, 
known to occur in the Canal Zone and near-by Panama is included. 

The comparative resistance of woods to the attack of the termite, 
Oryptotermes brevis Walker, G. N. Wor.coTT {Porto Rico Dept. Agr, and 
Labor Sta. Bui, 33 (1924), PP. ^S ). — It is pointed out that of 13 species of 
termites at present known in Porto Rico, only 2 are sufficiently common to 
be of economic importance. Nasutitermes morio liatr., which builds large, 
rounded, dark-brown nests on the ground, on trees or posts, or in buildings, is 
controlled by destroying the main nest. This is accomplished by breaking 
open the top, or the main tunnels, of the nest and placing therein about a 
tablespooxiful of a stomach poison, such as Paris green, arsenate of lead, or 
calomel. 

The other common termite, C. hrevis Wlk., which destroys furniture and the 
woodwork of houses, is a much more serious pest, since it builds no external 
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nest, and usually the only indication of its presence is the excrement, con- 
sisting of minute pellets, which appears beneath infested wood. So far as 
observed, it attacks only seasoned wood and usually that protected from rain- 
fall. In tests conducted, extending over nearly a year, the details of which 
are presented in tabular form, it was found that mahogany and cypress are 
the two woods most desirable for use in resisting the attacks of termites. 

“Mahogany is not entirely resistant, but cypress, at least in these experi- 
ments, has proved absolutely so, and appears to be almost as safe from termite 
attack as creosoted wood. Maga, cobana, ortegdn, ausubo, mangrove, and black 
walnut also prove to l>e desirable woods, while, quite surprisingly, California 
redwood is not as resistant as genuine white pine, or as yellow cedar. Cedro 
is far down the list, and eucalyptus, despite its odor, is one of the woods 
preferred by termites. Sitka spruce is preferred to almost any other wood 
and is consequently the least desirable wood that can be. used for construction 
in Porto Rico. . . . While creosotiiig any wood makes it unattractive to the 
termites, it does not protect it from attack on any of is uncovered surfaces.” 

A list is given of 50 woods tentatively arranged in order of their resistance. 

Tree cricket injury to prunes, M. A. Yothers (Jour. Econ. Ent„ 17 {1924). 
No. d, pp, 661, 662, pi. 1). — ^This is a brief account of injury by Oecanthus spp., 
which when about two-thirds grown begin feeding on half-grown prunes, gnaw- 
ing holes on the surface and often deep dowm into the fruit. During the past 
few years they have become one of the most important Insect enemies of the 
prune in southern Idaho. 

Studies in the control and biology of capsids on apple trees [trans. 
title], S. Rostrup and M. Thomsen (Tidsskr. Planteavl, 29 (192S), No. S, pp. 
395-461, figs. 11). — ^This is a report of experiments in Denmark, in which a 
spray containing 0.1 per cent of nicotine with 1 per cent of soap was used with 
a view to determining the most suitable time for application. The experiments 
of 1919 are said to confirm the conclusion reached in the three preceding years, 
that the second spraying, just prior to blossoming, is most eflicacious against 
the capsids, the first being too early and the third practically neutral. An 
account of the biology of Plesioooris rugicolUs, the main cause of the Injury, 
and Lygus paltuUnus is included and reference is made to several other species 
of importance. 

Calcium cyanide dust for control of the grape leaf hopper, H. J. Quayi.e 
{Jour. Boon. Ent., 17 {1924), No. 6, p. 668). — This is a brief report of experi- 
mental work at the Citrus Experiment Station, Riverside, Calif., in 1923 
and 1924, with the overwintering grape leafhoppers. The author finds that 
when calcium cyanide dust is blown into the vine the leafhoppers are quickly 
overcome and fall to the ground. If there are no cyanide particles on the 
ground the hoppers will recover, but if there is a slight deposit of the cya- 
nide on the ground sufficient gas will be given off to prevent their recovery. 

Causes of fluctuation in numbers of beet leafhoppers (Eutettix tenella 
Baker) in a natural breeding area of the San Joaquin Valley In Call* 
fomia, H. H. P. Severin {Jour. Ecoti. Ent., 17 {1924), No. 6, pp. 639-645 ). — 
The author reports that the primary cause for the enormous reduction in num- 
bers of the spring brood of beet leafhoppers during 1928 was the early drying 
of the pasture vegetation during March, instead of April and May as in 
previous years from 1919 to 1922. Secondary factors which reduce the num- 
ber of leafhoppers in a natural breeding ground are natural enemies, spring and 
summer migrations, fungus diseases, and rainfall. 

The effects of oil spray on apple aphids, K. C. Sullivan and O. C. Me- 
Bbidb (Jour. Boon. Ent., 17 {1924), No. 6, pp. Bheperiments con- 

ducted with the apple-grain aphid in Missouri Indicate that neither lime sulfur 
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nor lubricating oil emulsions can be recommended for complete control of 
apple aphids. 

A bacterial disease of silkworitis, K. W. Glaser (Jour. Bact.^ 9 (1924) t 
No. 4y pp. 339’-^S55y figs. 4). — In this contribution from the department of animal 
pathology of The Rockefeller Institute for Medical Research, at Princeton, 
N. J., an account is given of a bacterial disease which appeared and rapidly 
assumed epidemic proportions among tlie author’s silkworm cultures. The 
external apixearance of diseased living and dead worms is described, and 
an account of the histo-pathology of the disease is given. A bacillus was 
isolated from the feces, blood, and various tissues of diseased living and 
dead worms, which has been demonstrated to be the causative agent. The 
investigations show that dying and dead worms infect the food of normal 
silkworms by means of the feces and body fluids. Some evidence is advanced 
to show that the disease-producing bacillus is not transmitted from generation 
to generation through the egg. The possible relation of this disease to the 
flacherie-like affections of silkworms is mentioned, and its distinctness from 
l)6brine, muscardine, and the polyhedral disease, also termed ** jaundice,** 
“ gelbsucht,’* or “grasserie,” is emphasized. 

The greenhouse leaf-tyer, Phlyctaenia rubigalis (Guen6e) , C. A. Weigex, 
13. M. Broaobent, a. Busck, and O. Heinrich (Jour. Agr. lleaearch lU . fif.], 29 
(1924) y No. 3, pp. lS7-~158y pis. 2, figs. 3 ). — ^This is a report of studies of the 
life history and habits of and control measures for one of the more important 
enemies of chrysanthemum, cineraria, snapdragon, rose, violet, and many other 
ornamental and greenhouse plants. In several Instances its attack has resulted 
in complete destruction of the plants. The species, which is of American 
origin, having been described by Guen^e in 1854, has frequently been mistaken 
for the closely related European species P. ferrugalis HUbn. 

Nine distinct generations were reared during 1921, indicating that there 
may be a definite overlapping of generations throughout the year under green- 
house conditions. The destruction of plants is due to the heeding of the lar- 
vae, which later increase the injury by tying themselves up in the foliage prior 
to pupation, thus causing further disfigurement and consequent decrease in 
commercial value. The pupae are well protected by the formation of the pupal 
case within tied leaves lined with a rather tough silken cocoon. The adults are 
nocturnal in habit. A systematic description of the adult and immature stages 
is by Busck and Heinrich. 

Spiders and ants are important enemies, and single records have been made 
of parasitism by SynetaerU sp., Apantetea glomeratua L., and Phorocera parva 
Bigot. Control experiments indicate that the adults may be successfully held 
in check by fumigation for an hour, twice, with an interval of 7 days, with 
hydrocyanic acid gas at the rate of 1 oz. of sodium cyanide per 1,000 cii. ft. 
of air space, or by dusting with a 6 per cent nicotine sulfate dust. The eggs 
were found to be Impervious to contact insecticides, the larvae succumbed to 
the effects of arsenical poisons when apifiied either in the dry or liquid form, 
and the pupae were virtually immune from all artificial control measures, 
except hand picking, because of their protection and resistance. A list of IS 
references to the literature cited is included. 

Dosing the root borer with paradichlorobenzine, O. J. McIntosh (Better 
Fruit, 19 (1924) y No. 3, pp. 5, 6, fig, 1). — ^The author reports that under Oregon 
conditions this chemical must be applied during late August or early Septem- 
ber. Experimental work with spring treatment is under way. 

A supposedly beneficial insect discovered to be a citrus pest, A. J. 
Basinger (Jour. Boon. Ent., 17 (1924), No. d, pp. 637-639 ). — ^This is a contribu- 
tion from the Citrus Experiment Station at Riverside, Calif., in which the 
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larva of the moth Holcooera iceryaeella Bil., formerly recorded as a scale 
predator and a scavenger, is reportc^d to be also a secondary feeder on oranges, 
causing damage similar to that of Tortrix oitrana Fer. 

The azalea leaf miner (Lepid. : Tineidae) , F. M. Tbihbls (Ent, News, 
35 (1924), No. 8y pp. 275-‘279y pi. 1). — ^This is a brief account of Qracillaria 
azaleella Brants, which is the cause of the loss of leaves on azaleas in green- 
houses. The pest is a native of Japan and was imported into this country 
on azaleas from Belgium and the Netherlands, where it had been received 
from Japan on young plants, having been first observed by B. r. Felt in New 
York in 1911. It has since been found In greenhouses throughout Pehnsyl- 
vania and has been reported many times from other Northern States and 
Canada. Cyanide fumigation, followed later by alternate night fumigations 
with nicotine sulfate, is said to control the pest. 

Notes on Japanese liepidoptera and their larvae, VI, VII, A. E. Wileman 
{Philippine Jour. ScU 19 (1921), No. 2, pp. 209-231, pis. 2; 25 {1924), No. 1, 
pp. 75-109, pl8. 2). — ^These contributions are in continuation of the work pre- 
viously noted (E. S. R., 40, p. 466). 

The Bonibyliidae of the Ethiopian region, M. Bezzi {London: Brit. Mus. 
{Nat, HM.), 1924, PP- VIII 4-390, figs. 46). — This is a monographic account, 
based upon material in the British Museum (Natural History). Three hun- 
dred twelve forms, representing 30 genera, are dealt with. Tables for the 
separation of, and an index to, the genera and species are included. 

Combating the olive fly in Corfu [trans. title], J. Sobdinas {Redia, 15 
{1924), No, 1-2, pp. 97-103; ab8. in Rev, Appl. Ent., 12 {1924), Ser.^, No. 5, 
pp. 190, 191). — A successful campaign against the olive fly {Dacus oleae) in 
Greece led to the application of the same measures in Corfu in 1921, namely, 
the application of a modified De Clllis spray containing 900 parts by weight 
of water to 100 parts of molasses and 3 parts of sodium arsenite. Four ap- 
plications were made to olive trees throughout the island, at the end of June, 
July, and August, and from mid-September to early October, with another 
in the low-lying districts, especially on the coast, where the flies of the third 
generation may do great damage and even destroy the entire crop. 

The work resulted in the preservation of the entire crop and, incidentally, 
in the destruction of the common flies, mosquitoes, wasps and hornets, and 
Lasioptera berlesiana, another dipterous enemy of olives. The destruction 
of mosquitoes led to the total absence of malaria in 1921. Bees did not touch 
molasses containing sodium arsenite. It is reported that in neighboring small 
islands that were not treated, or incompletely so, between 20 and 100 per 
cent of the olive crop was lost. 

The bee^louse, Braula coeca, in the United States, E. F. Philxjpb {U. S, 
Dept, Agr., Dept, Circ. 334 {1925), pp. 12). — ^Thls summary of information 
includes a review of the literature in connection with a list of 39 references 
on B. coeca, a minute wingless dipteran which has been introduced into this 
country from Europe and is known to occur in Carroll County, Md., a small 
area in south-central Pennsylvania, and at Mankato, Minn. It infests honey- 
bees only, being usually found on worker bees, rarely more than one to a bee, 
though under some circumstances it may collect in larger numbers on the 
queen bees. It is not known to damage colonies, and no serious harm is an- 
ticipated from its establishment in this country. 

The blueberry leaf*beetle and some of its relatives, H. O. Faix and W. O. 
Woods (Maine 8ta. Bui, 819 (1924)f pp- 81->140, ph 1, flg$. 2 ), — In the first part 
of this bulletin (pp. 81-91), Fall presents a systematie account of the New 
England species of Galerucella. A key for their separation is followed by 
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notes on 16 species, of which 6, namelj, O, kalmiae on laurel, O. vaccinii on 
blueberry, Q\ spiraeae on meadowsweetr G. alni on alder, and G. perplexa on 
willow are described as new. 

In the second part (pp. 92-140), Woods deals with the economics and biology 
of 15 species of tlie genus Qalerucella, of which all but 4 have been knowTi to 
occur in Maine. The biology and control of the blueberry leaf-beetle ((/. 
vaccinii Fall) (pp. 93-105), the gray willow leaf-beetle (pp. 105-112), the 
brown willow leaf -beetle (pp. 112-115), the brown alder leaf -beetle (pp. 115- 
122), the meadowsweet leaf-beetle (G. spiraeae Fall) (pp. 122-127), and the 
laurel leaf-beetle (G. kalmiae Fall) (pp. 127-133) are considered at length, 
and brief notes are given on the other si^ecies, including the cherry leaf-beetle 
(G. cavicollis LeO.), tlie azalea leaf-beetle, the pond-lily leaf-beetle (G. 
nymphaeae L.), the elm leaf -beetle (G. xanthomelaena (lutcola)), the smooth 
goldenrod leaf-beetle, O. amerwana Fab. and G. conferta LeC., the boneset 
leaf-beetle, and the ragweed leaf-beetle. 

liongeTity and fecundity of Bruchus quadriiiiaculatus Fab. as induenced 
by different foods, A. C). I.«AitsoN and 0. K. Fishes (Jour. Ayr. Research 
[17. fif.], 29 U^^24), No. 6, pp. 297-SOo ). — The authors lind that the weevil 
Mylabria quadrimaculatus, officially known as the four-spotted bean-weevil, in 
its normal condition in the warehouse lives a shorter time without food than 
when it has access to water or sweetened water. The difference in the average 
length of life of the weevils receiving no food and those receiving water 
varied from less than 3 days with the lone males to 11 w’^th the lone females. 
Access to water lengthened the lives of the pairs about 10 days, and sugar 
water lengthened their lives from 13 to 27 days as an average for different 
groups of weevils. Access to water increased the average number of eggs 
laid by about 30 per cent, and access to sugar water about 50 per cent. 

“ Food reduced the number of eggs laid during the first few days of oviposi- 
tion, but lengthened the time over which eggs were laid. Viable eggs were 
laid over twice as great a period of time by weevils receiving sugar water 
as by those without food. Frequent mating, such as occurs nornmlly under 
storage conditions, reiluced the length of life of both males and females. 
Females which mated only once during the first few hours after emergence 
deposited large numbers of fertile eggs. Virgins deposited only small numbers 
of infertile eggs and in no case produced fertile eggs.” 

Fumigation against grain weevils with various volatile organic com- 
pounds, I. E. Neifebt, F. C, Cook, K. C. Koabk, W. H. Tonkin, B. A. Back, 
and E. T. Cotton (G. 8. Dept. Agr. Bui. ISJS (1925)^ pp. 40, fig. i).— This is a 
report of investigations conducted cooperatively by the Bureaus of Chemistry 
and Entomology, in which the action of 100 organic compounds was tested on 
several species of weevils under conditions permitting a control of the factors 
of concentration, time, and humidity, and with observations of the temperature. 

Thirty compounds which were more toxic to the rice weevil than carbon 
disulfide Include 2 of 8 bromides tested, 3 of 15 chlorides, the only iodide tested, 
1 alcohol of 8 alcohols and phenols, 3 of 4 aldehydes, 2 of 4 ketones, both of 
the chlorine-substituted ketones tested, 1 of 2 chlorohydrins, 6 of 9 esters, 4 
of 12 sulfur compounds, 1 nitrile of 6 nitriles and isonitriles, bath of the 
nitrites tested, 2 of 8 amines, and pyridine. The relative toxicity of the 
different classes of comxK>unds can not he given because the low volatility of 
several of those tested gave only very low vapor concentrations. 

"As a class, the hydrocarbons showed the lowest insecticidal efficiency, not 
one of the 8 tested equaling carbon disulfide in fumigating power. The most 
effective fumigant in the glass-jar tests was eplchlorohydrin, which killed the 
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rice weevil at a concentration of 0.09 per cent, equivalent to 8,23 lb. per 1,000 
cu. ft. It was, however, an unsatisfactory fumigant in the presence of grain. 
There is no constant relationship between the boiling points and the lethal 
concentrations of the compounds killing 100 per cent of the rice weevils after 
exposure for 24 hours.” 

Ethyl formate and ethyl acetate were the only promising fumigants for 
grain in box cars, the acetate costing only about one-third as much as the 
formate. It was found that a pure grade of ethyl acetate leaves practically 
no odor in the fumigated grain or in the bran or shorts made from the grain, 
and none in the flour or in the bread baked from the flour. Under practical 
fumigating conditions the insecticidal efficiency of ethyl acetate is increased 
by the addition of carbon tetrachloride. Next to carbon disulfide, the most 
effective fumigant for weevils in wheat in grain cars under practical fumigat- 
ing conditions is a mixture of about 40 volumes of ethyl acetate and about 
60 volumes of carbon tetrachloride, w'hich is nonlnflaminable at ordinary tem- 
peratures. The proper dosage of this mixture for fumigating box cars is 
about 46 lbs. per 1,000 cu. ft. It is pointed out that both the ethyl acetate 
and carbon tetrachloride must be tested to be sure that they are from odorifer- 
ous constituents of low volatility before they are used in fumigating grain. 

The w’ork includes a list of 26 references to the literature cited. 

Ethyl acetate-carbon tetrachloride mixture, E. A. Back and R. T. Cotton 
{Jour, Econ, Ent,, 17 (1924), No, 6, p. 663 ), — ^This relates to the investigations 
noted above. 

Application of the llhntgen tube to detection of boring inaects, N. 
Yaghi {Jour, Econ. Ent., 17 {1924), No. 6, pp. 662, 663 ), — ^This is a contribution 
by an entomologist of the Government Agricultural Experiment Station at 
Tokyo, Japan, in which it is stated that he has used the Roentgen tube for 
the detection of boring insects in their food substances with success. 

Another lead boring beetle, W. J. Chamberlin {Jour. Econ. Ent., 17 {1924)* 
No. 6, pp. 660, 661, fig. 1 ). — The author presents notes on a species of Callidium 
occurring in Oregon. 

Studies of the parasites of the alfalfa weevil in Europe, T. R. Chamber- 
lin {Jour. Econ. Ent., 17 {1924)* No. 6, pp. 623-632 ). — ^This is a brief account 
of a study of the parasites of the alfalfa weevil made by the author in 
Europe between August, 1921, and August, 1923. Fourteen primary parasites 
were encountered, the habits and distribution of which are briefly considered. 
It is concluded that most of the more important forms can withstand a climate 
similar to that of Utah, and that it is advisable to attempt the colonization of 
the more promising. 

The brown vegetable weevil (Listroderes (Desiantha) nociva) , T. Mc- 
Carthy {Agr. Qaz. N. 8. M^alcs, 35 {1924)* 8* pp. 573-580, flga. «).— This is a 

report of studies of the pest in Australia, recent accounts of which In the 
United States by Bynum (B. S. R„ 49, p. 761), Harned (B. S. R., 48, p. 862), 
and Chittenden (E. S. R., 50, p. 57) have been noted. 

Injuries to peppers in California by Anthonomns eugenil Cano, R. £. 
Campbell {Jour. Econ. Ent., 17 {1924)* No. 6, pp. 645-647).— The pepper weevil 
was found in November, 1923, to be present in several pepper fields in south- 
ern California, this being the first record of its occurrence in that State. It 
was most abundant during November and December, when practically all of 
the late peppers in infested fields were destroyed. The injury to the pods 
resuHed in decay, which usually started in the seed cluster, and in small 
peppers the growth was checked and the pods distorted. 

An enemy of the olive in Japan, Hylobins perforatns Roel# (CoL, 
Curcnlionidae) [trans. title], R. Poutiers {Bui, .800, Ent. Prance, No. S 
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{1924) j pp. 47, 48; abs, in InternatL Rev, 8m. and Pract. Apr. [Rome), n. ser., 
2 {1924), No. 2, p. 47S). — ^The larva of the curcullonid H. perforatus excavates 
galleries of increasing size, at times completely encircling the young olive 
branches, which wither and die. 

Report of the Maryland State Beekeepers’ Association {Md. Agr. 8oc., 
Farm Bur. Fed., Rpt., 8 {1923), pp. 318-346). — Included in this report is an 
account of Beekeeping in the Northwest, by E. F. Phillips (pp. 322-330) ; 
of Commercial Beekeeping, by J. I. Hambleton (pp, 330-337; of Comb Honey 
Production, by N. W. .lames (pp. 337-340) ; and a discussion on How Shall 
We Market Our Honey in Maryland? by G. Harrison, jr. (pp. 34(K346). 

The presence of the Argentine ant in Valencia [trans. title], H. Font de 
Mora {Bol. R. Soc. Espafl. Hist. Nat., 23 {1923), No. 2, pp. 77, 78; abs. in Inter- 
natl. Rev. 8ci. and Pract. Agr. [Romel, n. ser., 1 {1923), No. 3, p. 789). — ^This 
pest is said to have appeared In the neighborhood of Valencia, Spain, and already 
to have become very common in the orange grooves, where it increases the 
iiOury caused by at least four coccids. It is not infrequently found in the 
gardens and nurseries. 

New chalcidids from Prance [trans. title], R. GakcIa Mercet {Bol. R. Soc. 
Espafl. Hist. Nat., 22 {1922), No. 9, pp. 396-402, figs. 4; abs. in Internatl. Rev. 
Sci. and Pract. Agr. IRomc), n. ser., 1 {1923), No. 3, pp. 782, 783). — Descrip- 
tions are given of Tctrastichodes platanellus n. sp., a parasite of the micro- 
lepidopteran JAthocoUetis platani, and Coccidencyrtus poutiersi n. sp., para- 
sitic on Howardia zamiae, in France. 

Polyscelis modestus Gahan, a minor parasite of the Hessian fly, P. R. 
Myers {Jour. Agr. Research lU. 8.}, 29 {1924), No. 6, ,pp. 289-295, figs. 2 ). — 
This is a report of observations of a parasite of the Hessian fly, first collecte<l 
near Hanover, Pa., in 1915, and later reared from material collected In five 
additional localities in north-central Maryland and southeastern and south- 
central Pennsylvania. The species, which was described by Gahan in 1922 as 
new (E. S. R., 48, p. 59), is of minor importance, not having been recovered 
since 1918. It attacks and destroys both the larvae and the pupae of the 
Hessian fly, as also the larvae and probably the eggs and pupae of its own 
species. It is occasionally hyperparasitlc, probably on Platygaster vemaUs 
(Myers). Females reprcxlucing parthenogenetlcally are arrhenotokous. Be- 
fore consumption by the parasite, the internal contents of the Hessian fly 
larvae undergo a process of liquefaction. This is thought to be caused by 
the injection of a secretion by the primary parasitic larva. 

Adlrus trimaculattts Say, a rose pest, A. B. Champlain {Jmir. Econ. Ent.. 
17 {1924), No. 6, pp, 648-850). — ^The author finds A. trimaculatus, a sawfly of 
the family Cephldae known as a borer in blackberry canes in the larval 
stage, to cause similar injury to rose stems in Pennsylvania. 

FOODS— HTTMAN NXTTBITIOH 

The digestibility of tepary beans, H. J. Deuel {Jour. Agr. Research [U. 8.], 
29 {1924), No. 4f PP* 205-208). — Following the usual methods employed in the 
extensive series of digestion experiments conducted at the Office of Home 
Economics, U. S. D. A. (B. S. R., 51, p. 60), a study was made of the digest- 
ibility of tepary beans (Pha^eolus acuHfoHus) for purposes of comparison 
with other legumes such as navy and kidney beans. 

The beans were prepared by soaking overnight and cooking for an hour 
under 16 lbs. pressure and were eaten with a basal diet of bread, butter, 
fruit, and sugar. The beans supplied on an average 40 gm. of protein and 
99 gm. of carbohydrate per man per day. The average results obtained 

44831—26 6 
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with the five subjects were as follows; Digestibility of the entire ration- 
protein 80.3, fat 93.2, carbohydrate 97.8, and ash 74.6 per cent; estimated 
digestibility of the tepary bean — ^protein 75.9 and carbohydrate 98 per cent. 
These values correspond closely to those reported by Walt (E. S. R., 19, 
p. 163) for the protein of navy and red kidney beans (78 per cent) and by 
Mendel and Fine (E. S. R., 26, p. 564) for the protein of navj bean (77.9), 
and are somewhat Iiigher than the value (96 per cent) reported by Wait 
for navy bean carbohydrate. 

A list of 31 i*eferences to the literature is appended. 

Vitamin A content of fresh eggs, J. C. Mukphy and D. B. Jones' {Jottr, 
Agr. Research [U. S.], 29 (1924), No. 5, pp. 253-257, flg9- 4)*— In this contribu- 
tion from the Bureau of Chemistry, U. S. D. A., data are reported on the 
content of vitamin A in fresh eggs laid during the summer months by hens 
which had access to plenty of fresh green food. 

The experiments were conducted on young rats, using both preventive and 
curative tests. In the former 0.75 gm. daily of egg proved adequate for normal 
growth and 0.5 gm. for growth at somewimt less than the optimal amount. 
In the curative experiments the rats were fed a vitamin A-free basal diet 
until the development of ophthalmia and were then fed the egg in different 
amounts. With 0.6 gm. there was prompt cure of ophthalmia and restoration 
of growth. With 0.25 gm., the time required for the cure of ophthalmia was 
somewhat longer and the rats made slightly poorer growth. With 0.1 gm., 
the growth recovery approximated that with 0.25 gm., but this amount proved 
insuflicient to cure ophthalmia in some cases. The amounts of egg^ yolk cor- 
responding to 0.75, 0.5, and 0.25 gm. of whole egg are calculated to be about 
0.26, 0.17, and 0.088 gm., respectively. Attention is called to the fact that 
the amount required for growth approximates closely the 0.25 gm. reported by 
Hess to be the protective dose fqr rickets (E. S. II., 50, p. 165) . It is further 
calculated that a little more than 0.05 gm. of the oil of egg yolk would be 
required for promoting growth and 0.026 gm. for curing ophthalmia. This 
is thought to indicate that egg oil has a vitamin A potency of between 2 and 
4 per cent of that of the most potent cod liver oil. 

The effect of long-continued storage at low temperature on the vita- 
min -A content of eggs, D. B. Jones, J. C. Murphy, and O. Moet^ler ( Amer , 
Jour. Physiol., 71 (1925), No. 2, pp. 265-273, figs. 2). — In this study the vita- 
min A content of eggs which had been stored in a frozen condition for 9 years 
was compared with that of fresh eggs as noted in the above paper. 

No difference could be detected between the fresh and storage eggs except 
in the smallest amount fed, 0.1 gm. In this amount tlie fresh eggs appeared 
to be slightly more potent than the storage. The differences were, however, 
so slight as to be of little significance. It is concluded that no appreciable 
deterioration in the vitamin A content of eggs takes place on prolonged storage 
in a frozen condition. 

Hydrogen ion concentration In the human duodenum, H. V. Hums, W. 
Denis, IX N. Silverman, and E. L. Irw'in (Jour. Biol. Chem., 60 (1924), No. S, 
pp. 633-645, fig. 1). — ^This paper reports electrometric determinations of the 
H-ion concentration of the human duodenum at frequent intervals before, 
during, and after the ingestion of considerable amounts of milk, cream, * ^ g« , 
and crackers, respectively. The determinations were made by Inserting a 
specially modified Hildebrand electrode in a duodenal fistula. 

The minimum, maximum, and average pH values obtained In the four ex- 
periments were as follows: Milk 6.69, 7.83, and 6.91; cream 6.66, 7.91, and 
7.17; egg whites 6.90, 7.65, and 6.95; and starch 6.19, 8.23, and 7.07, respeo- 
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tively. These results are thought to Indicate that the reaction of the duodenum 
Is not affected by the type of food Ingested. 

Interesting observations were also made on the time of appearance of frag- 
ments of food in the liquid exuding from the flstulous opening. The approxi- 
mate time of appearance of the different foods was starch 19 minutes, cream 
31, egg white 37, and milk 41 minutes, respectively. 

Animal calorimetry. — [XXV], The relative specific dynamic action of 
various proteins, D. TIappoiit {Jour. Biol. Chem., 60 (1924), No. 3, pp. 497-511^ 
fig. 1 ). — III this continuation of the series of studies on animal calorimetry by 
Lusk and his coworkers (B. S. li., 51, p. 658), the specific dynamic action of 
beef, gelatin, casein, gliadin, codfish, and chicken was determined by the 
usual methods. These materials were selected on account of the extreme dif- 
ferences in their content of glycine and alanine, amino acids considered of 
special significance in specific dynamic action. 

When given to dogs In portions each of which contained 6 gm. of nitrogen, 
these proteins showed iiractically the same specific dynamic action, although 
gelatin contains about 26 per cent of glycine and 9 per cent of alanine and 
casein approximately no glycine and 1.5 per cent of alanine. 

The siieciflc dynamic action of a mixture of gelatin and cystine was also 
determined in order to see whether there might be an increase in the heat 
produced from the formation of glutathione. No such effect was noted. 

These results indicate that the specific dynamic action of proteins of varied 
amino acid content is not proportional to their content of glycine and alanine. 

Animal calorimetry. — [XXVI], The interrelations between certain 
amino acids and proteins with reference to their specific dynamic action, 
U. Weiss and D. Uappobt {Jour. Biol. Chenu, 60 {1924) f 3, pp. 519-544, 
figs. 6 ). — In an attempt to explain the results reported in the previous paper 
the specific dynamic action was determined of various proteins alone and com- 
bined with glycine or alanine, and with other proteins. 

Casein and glycine together showed no greater specific dynamic action than 
casein alone. Similarly, gelatin and glycine in an amount equal to the glycine 
content of gelatin had no greater specific dynamic action than gelatin alone. 
With glycine and a smaller amount of gelatin and with the same amount of 
gelatin and a larger amount of glycine there was a summation of effect. The 
specific dynamic action of alanine with casein or gelatin was no greater than 
that of the proteins alone. 

With increasing quantities of beef there was an increase in the specific 
dynamic action proportional to the amount of protein metabolized. Meat and 
casein together were equivalent in specific dynamic action to the sum of both 
separately. Glycine and alanine together had a greater effect than either 
alone, but with glycine, alanine, and gelatin the effect was practically the 
sane as with gelatin alone. 

Evidence was also obtained that the absence of summation was not due 
to delay in intestinal absorption, and that the reactions which neutralize the 
effect of amino acids when combined with protein may occur in the blood or 
in the tissues outside of the gastrointestinal tract. It is concluded that other 
factors than the direct influence of the amino acids glycine and alanine con- 
tribute to or modify the specific dynamic action of protein. The possibility 
is suggested that gelatin and casein yield certain amino adds or polypeptides 
which react with glycine to neutralize its specific dynamic effect. 

Fat excretion. — ^TI, The quantitative relations of the fecal lipoids, W. M. 
Spebbt and W. R. Bxooa {Jour. Biol. Chem., 60 {1924)^ No. 2, pp. 261-287 ). — In 
continuation of the investigation previously noted (E. 8. R., 48, p. 161), the 
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lipoid material of the feces of cats and dogs on diets furnishing known amounts 
of various fats and on sham diets equivalent to fasting has been analyzed for 
unsaponiiiahle matter and nonvolatile, volatile, total, solid, and liquid fatty 
acids with a view to determining the origin of fecal fat and its relation to fat 
metabolism. 

The data obtained are thought to indicate that the fecal fat does not come 
directly from unabsorbed fatty material in the food. As evidence in support 
of this, it is shown that in many eases almost as much fatty material appears 
in the feces on a fat-free as on a fat-rich diet, that there is a considerable 
amount of fat in the feces during fasting, and that the fecal fat is different 
in composition from the food fat. That the fat of the diet has some influence 
on the fat of the feces, however, is shown by a higher proportion of solid 
fatty acids excreted on diets high in solid acids and a similar increase in the 
excretion of liquid fatty acids on diets containing large amounts of liquid 
fatty acids. The influence of food In general is shown by the greater lipoid 
excretion on fat-free diets than during fasting. 

The most probable origin of fecal fat is thought to be in the blood. Evidence 
in support of this is the similarity in the lipoids of the blood and feces with 
regard to the ratios of solid to liquid fatty acids and the melting points of 
the nonvolatile fatty acids. Two possible explanations of this are advanced: 
(1) That the lipoid of the feces may be a true excretion of waste material 
from lipoid metabolism and (2) that it may be a leakage of usable fat due 
to fat excess. Indirect evidence is given in support of both of these. 

Catabolism of odd in comparison with even carbon fatty aclds^ln man, 
H. Lundtn {Jour, Metabolic Research, 4 » Ao. i~2, pp, 151-176, figs. S ). — 

This and the following paper are contributions from the Physlatric Institute 
at Morristown, N. J, In the investigation reported in this paper the author 
served as subject in an elaborate study of the metabolism of the odd carbon 
fat Intarvln. 

An adequate protein, low carbohydrate, and high fat diet was first used 
until acetone bodies appeared in the urine (about 7 days), when for 100 
gm. of the natural fat the same amount of intarvin was substituted. This 
resulted in 4 days in a decrease in the acetone bodies from 3.3 to 1.5 gm. 
On returning to the natural fat the acetone bodies increased to 4.7 gm., and 
on increasing the carbohydrate from 20 to 70 gm. they again disappeared. 
During the intarvin period the fat ab8<»rbed was from 80 to 85 per cent as 
compared with 05 per cent for the natural fat 

In addition to total acetone bodies, determinations were made of ^-hy- 
droxybutyrlc acid, volatile acids, total organic acid, and individual organic 
acids. The data thus obtained showed that in the abnormal catabolism of 
a low carbohydrate-high fat diet when the fat is natural (an even number 
of carbon atoms), /S-hydroxybutyric and acetoacetic acid are formed but no 
lactic nor pyruvic acid, while on the odd fat diet lactic or pyruvic add or 
both are formed, with no jS-hydroxybutyric and acetoacetic acid. These 
results are in accord with the Knoop theory of jS-oxidation, and indicate 
moreover that the acidosis resulting from an improper balance of fat and 
carbohydrate in normal subjects does not disappear on the substitution of 
intarvin, but is simply of another kind. This shows" that odd-carbon fats, 
as well as even, require carbohydrate for their complete utilization. 

Clinical observations with odd-carbon-atom fat (intarvin) , F. S. Modebn 
(Jour. Metabolic Research, k {19^S), No. 1-2, pp. 177-18$). — The conclusions 
drawn in the metabolic study noted above were substantiated by the clinical 
results obtained in the use of intarvin in several cases of diabetes. As has 
been generally reported, extreme difllculty was experienced in taking the 
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intarvin. Nausea and marked constipation were present In every case and 
gastrointestinal disturbances in several. 

In general the portion of intarvin absorbed appeared to 1)6 utilized like 
natural fat, but from 15 to 25 i^er cent of the fat was excreted unchanged. 
A nitrogen-sparing action similar to that of ordinary fat was noted. 

Three case reports are given in detail, two of diabetic subjects in whose 
diet intarvin was substituted for part of the natural fat in connection with 
insulin treatment, and one of a nondinbetic subject in whom ketosis was 
Induced as in the subject of tJie previous study and intarvin then substituted 
for the natural fat. 

Practically the only difference between the effect of intarvin and natural 
lut was the absence of ketosis on the former. The subjective symptoms 
accompanying ketosis were not relieved, nor was acidosis, as determined by 
plasma bicarbonate volume, lessened. The intarvin had essentially the same 
insulin requirement as natural fat. 

It is concluded that “ for the above reasons an odd-carbon fat is of no 
Ijosslble value in practical dial)etic treatment. On account of the interest- 
ing theoretical and experimental opportunities opened up, however, it is a 
valuable contribution to the subject of diabetes and metabolism.” 

The clinical assaying of insulin and the insulin requirement, II. M. 
Wiu)KK {Endocrinology, 8 (1^2 j). No. 5, pp. 6S0-6S8). — In this discussion of the 
clinical method of assaying insulin by determining its glucose equivalent in 
diabetic patients of known history, various factors altering the glucose equiva- 
lent of insulin are discussed. High protein and high carbohydrate diets, acute 
diseases in complication, and various infections tend to Increase the demand for 
insulin and starvation to lower it. “The fact that consistent values for the 
glucose equivalent of insulin have been obtained under standard conditions with 
patients of different ages and weights is evidence for the assumption that the 
action of insulin is directly on glucose, and that a definite chemical Interaction 
occurs between insulin and glucose.” 

The isolation of a hypoglycemia-producing principle from vegtables and 
the nature of the action of vegetable extracts on the blood sugar of nor- 
mal rabbits, H. E. Dubin and H. B. CoBW'rr (Jour. Metaholic Research^ 4 
{1923), No, 1-2, pp, 89-104) • — Evidence is presented that cabbage, celery, let- 
tuce, and spinach contain both hyperglycemia- and hypoglycemia-producing sub- 
stances, and that red beets and carrots contain the former but not the latter. 
By a method of fractionation with alcohol, followed by dinltrosalicylic or picric 
acid, the hypoglycemic substance is precipitated and the hyperglycemic left in 
the filtrate. From the precipitate the active substance may be obtained as a 
hydrochloride by decomposing with hydrochloric acid and alcohol and precipi- 
tating with ether. The yield is about 0,01 gm. per kilogram of the original sub- 
stance. The purified substance is said to give positive nitrogen, sulfur, Molisch, 
and biuret tests and negative Millon and phosphorus tests. When Injected into 
the blood it gives results similar to those produced by insUlin. The delayed 
or prolonged action of glucokinin of Collip (B. S. R., 61, p. 66) is considered 
to be due to the presence of the hyperglycemic substance. 

It is suggested that some relationship may exist between insulin and vitamin 
B, as shown by the similarity in method of preparation and certain properties. 

The uric acid problem. — An experimental study on animals and man, 
including gouty subjects, O. Folin, H. Berolund, and C. Dehick {Jour, Biol, 
Chem,, 60 {1924), No, 2, pp, Sei--471), — ^In this extensive investigation of uric 
add metabolism the fate of uric acid Injected intravenously into various ani- 
mals was determined by analyses of the blood, urine, and tissues. In the 
experiments on human subjects, both normal and gouty, uric acid in the form 
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of lithium urate was injected intravenously, and subsequent analyses were 
made of the blood and urine. 

The general conclusion drawn from the investigation is that uric acid, when 
injected into the blood stream, is partly taken up by the kidneys and partly 
destroyed in tlie blood stream. Differences in different animals and in man are 
due chiefly to the varying permeability of the kidneys to uric acid. In animals 
(dogs, cats, rabbits, and goats) the kidneys appear to be very i)ermeable to 
uric acid and take up a large proportion of it almost immediately. In the dog, 
with the exception of the Dalmatian hound, the destruction of the uric acid In 
the circulating blood is extremely rapid at flrst, about 70 per cent of the amount 
injected being destroyed in the first 10 minutes and the rest in the next 2 hours. 
As the destruction in the blood proceeds the portion temporarily stored in the 
kidney goes back into the blood. In herbivorous animals such as goats and 
rabbits the destruction of uric acid is only about one-tenth as rapid as in the 
dog. The blood in all cases loses its power to destroy uric acid when removed 
from the living animal. 

In man the intravenous injection of about 20 mg. per kilogram of uric acid 
in the form of lithium urate is followed by an increase in the uric acid content 
of the blood and eventually by the excretion of from 30 to 90 per cent of the 
amount injected. The high level of uric acid in human blood is thought to 
Indicate a lack of responsiveness of the kidney. Higli protein diets tend to 
increase the permeability of the kidneys and Uius lower the level of the circu- 
lating uric acid and at the same time produce a large excretion of endogenous 
uric acid. 

In gouty subjects the lack of i)ermeabllity of the kidneys is Increased. This 
lias suggested a new point of view for the dietetic treatment of persons with a 
tendency to gout. ‘^It has long been recognized that such persons should 
abstain from food which is rich in purines, and it has also been thought advis- 
able to reduce the endogenous production of uric acid by a sparing use of every 
kind of protein material. But our findings seem to indicate that the best 
dietetic method for reducing the circulating uric acid should be a purine-free 
diet containing enough protein to yield 15 to 20 gm. of nitrogen in the urine. 
The dietetic literature bearing on gout has probably greatly exaggerated the 
lmi)ortance of abstaining from all food which contains any purine materials. 
A small amount of purine products should be of very little consequence pro- 
vided that the diet is distinctly high in protein.” 

The experimental findings are thought to furnish proof that the muscles of 
gouty subjects contain no more uric acid than those of normal subjects, and 
that only cartilage and connective tissues are permeable to uric acid. 

Uric acid excretion, A. E. Koehleb {Jour. Biol. Chem., 60 (19^4), No. d, 
pp. 721-766 ). — ^A more limited study than the above is reported of the effects 
of the intravenous Injection of uric add in the form of lithium urate on its 
content in the blood and urine of normal subjects, patients with renal in- 
suffldency, and paj:ients with other diseases. 

With normal subjects, only about one-half of the Injected uric add was 
recoverable in the urine, thus pointing to a rapid destruction in the blood. 
In the case of renal insuffidency, there was a slight retention of uric acid in 
the blood. The results obtained with patients not having renal disturbances 
were similar to those obtained with the normal subjects except that the per- 
centage recovery was somewhat lower and individual variations somewhat 
greater. 

The photoactivity of substances curative of rickets and the photolysis 
of the oxy*prodncts of ultraviolet radiation, I. N. Kuqelmass and I. Mo- 
QvAXBm (Soienoe, 60 {1924), No. 1551, pp. 272-274) .-—The experiments reported 
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in this paper were planned to determine if possible the relationship between 
radiant energy and the various substances curative for rickets. 

Substances known to be curative and noncurative for rickets were tested 
for the emission of ultraviolet radiation in the natural state, after having 
been made alkaline with 10 per cent potassium hydroxide and oxidized by 
treating with a current of pure oxygen, and after having been reduced with 
ammonium ferrotartrate. The method consisted in placing the substances to 
be tested in beakers covered with specially prepared photographic plate holders, 
containing in one case quartz and in the other glass screens covered with 
ultraviolet sensitive tilms. The whole apparatus was plac*ed within a double 
light-proof container and uUowe<i to stand for 24 hours, after which the plates 
were developed In a suitable medium. 

Substances curative for rickets upon oxidization blackened the sensitive 
film through quartz but not through glass screens. The same sub.stances un- 
treated produced the same effect, though not to so marked an extent. The 
noncurative substances and the reduced substances, both curative and non- 
curative, did not blacken the sensitive film through either quartz or glass. 

It is concluded that the curative substances upon oxidization give off ultra- 
violet rays similar to those emitted by the quartz mercury vapor lamp. 

“The experiments recorded may be applicable to physiologic phenomena in 
general. Not only do they suggest the mechanism common to all rickets-heal- 
ing processes and imply a method to measure the therapeutic potency of the 
curative agents, but they also disclose the fact that solar energy exerts a 
hitherto neglected function In the physiology of higher organisms as well as 
in plants.'* 

The photo-activity of -substances curative of rickets — a remarkable diis- 
covery {Jour, Amer, Med. Assoc., 83 (1924) t No. 15, pp. 1169-1 171). — An edi- 
torial discussion of the above paper and a previous paper by Park et al. 
(E. S. IL, 50, p. 262). 

ANIMAL PBODVCTION 

Seasonal changes in organ weights and their relation to meteorological 
conditions, W. H. Brown, L, Pearuic, and C. M. Van Alij2n {Soc. Expt. Biol, 
and Med. Proc., 21 {1924), No. 7, pp. 373-375). — In a study of the variations 
between the ratio of the weights of various organs and the body weights in 
rabbits, conducted at the Rockefeller Institute for Medical Research, two 
groups of rabbits were killed each month. The results of a study of the rela- 
tionship of this ratio to environmental conditions indicated that “all tlie 
organs examined were found to undergo rhythmic changes in weight per unit 
of net body weight which conformed in general to the progression of the 
seasons.'* 

The changes in the weights of the heart and kidneys amounted to about 20 
per cent, while the liver exceeded 40 per cent, and the endocrine glands, 
thymus, spleen, and lymph nodes In some cases amounted to from 50 to 100 
per cent. The changes in the weights of the majority of the organs appeared 
to be related to the actual amount of sunshine which occurred at the different 
seasons, but others appeared to be more closely related to temperature or 
humidity. 

The effect of acute scurvy on the subsequent nutrition and growth of 
guinea pigs, W. K. Anderson and A. H. Smith {Jour. Biol. Chem., 61 {1924), 
No. i, pp. 181-^191, figs. 4 ). — In a study at the laboratory of physiological 
chemistry at Tale University of the subsequent effect of acute scurvy on nutri- 
tion and growth, 0 pairs of guinea pigs were used. All the pigs were supplied 
with a diet lacking only in vitamin G and consisting largely of soy bean gruel 
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flour and maysoya. In addition 20 gm. of fresh raw cabbage were fed daily 
to one of the guinea pigs of each pair (control), while the other (experimental) 
animal received an equivalent amount of cooked dried cabbage. The amount of 
feed furnished daily to the control animals was limited by the amount consumed 
by the experimental animals on the preceding day. Scurvy, as indicated by 
sensitiveness of the wrists, developed in the experimental animals in from 
10 to 18 days. Three days after the development of the scorbutic syinhtoms 
20 gm. of fresh raw cabbage replaced tlie dried cabbage in the ration. 

The results of the experiment, which in 5 cases lasted from 51 to 61 days 
and in 4 cases extended over a period of from 103 to 110 days, indicated that 
the food intake decreased with the onset of scurvy, which was also accom- 
panied by a decrease in the growth rate as compared with the controls, though 
equal amounts of feed were consumed. After the feeding of raw cabbage to 
the exi>eriraental animals was begun, the consumption by these animals of the 
soy bean ration was from 1.8 to 26.6 per cent greater than that of the controls, 
and a rate of growth equal to the controls was resumed. 

It is thus concluded that scorbutic animals suffer a decrease in body weight 
greater than that simply due to Inanition. As Indicated by tlie conditions of 
the animals, growth rate, and X-ray pictures, the curative measures used 
removed the pathological evidences of acute scurvy, though greater amounts 
of food were consumed per unit of gain than by the controls, indicating that 
normal recovery was not entirely complete. 

Phosphorus in the live stock industry, A. Theileb, H. H. Gbeen, and P. J. 
DU Toit {Union So, Africa Dept, Agr, Jour., 8 {1924), No. 5, ppt 46(N-^0/t, 
figs. 29). — ^The results of experiments conducted by the Department of Agri- 
culture, Union of South Africa, which indicate that phosphorus is a limiting 
factor in the growth of young stock, the milk production of cows, the rate of 
gains made by fattening steers, and the economy of feed utilization by the 
various types of animals, are given. The low phosphorus content of the soil 
accounts for a very low phosphorus content of the range plants and the fre- 
quent occurrence of osteophagla in range cattle. Bone meal feeding is recom- 
mended. Pot experiments with range vegetation indicate that the phosphorus 
deficiency of the soil and lack of rainfall are the two main factors limiting 
the carrying capacity of the ranges. 

Grassland and the grazing animal, R. G. Stapledon, T. W. Fagan, and 
R. D. Williams {Welsh Plant Breeding Sta., Aherysttoyth, [Bui.], Ser. H, 
No. 3 {1920-1923), pp. 159-168). — ^This is mainly a discussion of various 
methods of handling pastures, dealing with the advisability of pasturing after- 
math, the injuries from Overstocking, desirability of rotating pastures, etc. 

Feed inspection report, 1023, J. O, Halverson and L, M. Nixon {N. C. 
Dept. Agr. Bui., 1924, June, pp. 79). — In addition to the usual report (B. S. R., 
50, p. 169) of the guaranteed and found contents of protein, fat, and fiber in 
the samples of feeding stuffs officially analyzed during 1923, two papers are 
presented. 

Onion milk investigation, S. Combs and J. O. Halverson, — ^Three cows re- 
ceived onion tops in amounts of from 2 to 2.5 lbs. daily, and the milk was 
tested for onion flavor with and without the feeding of ** Mrs. Ijea’s Milk and 
Butter Purifier” to the cows. When this substance was not fed an onion 
taste was evident in 32 of the 38 samples taken, but only in 43 of 106 samples 
collected from the cows when they were receiving the milk and butter purifier. 
The ingredients of the purifier were found to consist of common salt, charcoal, 
sodium bicarbonate, Bpsom salts, and sugar. 
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The calcium requlrefnewt of animals in relation to the calcium content of 
feeds, J. O. Halverson and L. M. Nixon. — ^The calcium needs of livestock and 
the calcium contents of feeds are briefly discussed. 

Commercial feeding stuffs, J. Ij. C. H. Jonks, and G. F. Andkbson 

{Vermont 8ta, BuL 242 {1024), pp. 3-32), — The usual report of the oflicial 
insx>ection of feeding stuffs during the spring of 1924 (E. S. U., 52, p. 107). 

Waters suitable for live stock. — Analyses and experiences in New South 
Wales, A. A. Ramsay (Apr. Gaz. N, Wales, 35 {1924), No. J, pp. 339-342). — 
The following conclusions as to the suitability of water for livestock were 
based on analyses of samples of water .sent to the New South Wales Depart- 
ment of Agriculture : 

‘* ( 1 ) Horses will tlirive on water containing 400 grains common salt and 550 
grains total solids i)er gallon, and provided they are not worked may be sus- 
tained on water containing up to 038 grains salt and 950 grains total solids. 
Water containing as much as 798 grains salt and 1,022 grains total solids has 
been used for a period of three months without ill effects. 

“(2) Cattle will thrive on water containing 800 grains common salt and 
1,000 grains total solids, but when the concentration reaches 970 grains salt 
and 1,300 grains total solids they are injuriously affected. 

**(3) Sheep will thrive on water containing 800 grains common salt and 
1,000 grains total solids, and will do well even up to 1,197 grains salt and 1,350 
grains total solids. When the concentration reaches 1,277 grains common salt 
and 1,868 grains total solids the sheep are injuriously affected.” 

Beef cattle investigations on the farm — Kansas Experiment Station, 
1923-4S4, O. W. McCampbkll {Cattleman, 11 {1924), No. 1, pp. 59-65).— The 
results of comparative tests of adding varying amounts of cottonseed meal to 
a basal ration of corn, alfalfa, and cane silage for baby beef and of different 
methods of feeding beef calves are reported from the Kansas Experiment 
Station. The exi>eriments dealing with the addition of different amounts of 
cottonseed meal to the ration were conducted with 4 lots averaging about 415 
lbs. per steer. The basal ration fed to all lots and without additions to lot 1 
consisted of a full feed of cane silage and corn plus 2 lbs. of alfalfa hay per 
head daily. Lots 2 and 3 received additional supplements of 1 and 2 lbs., re- 
spectively, of cottonseed meal i)er head daily, while lot 4 received 1 lb. of lin- 
seed oil meal. 

The average daily gains made during the 165-day test by the 4 lots in their 
respective order were 1.88, 2.12, 2.10, and 2.10 lbs. The check lot receiving only 
the basal ration required 476 lbs. of corn, 107 lbs. of alfalfa hay, and 574 lbs. of 
silage per 100 lbs. of gain. The lot receiving additions of 1 lb. of cottonseeil 
meal per head daily required 422 lbs. of corn, 94 lbs. of alfalfa, 509 lbs. of 
silage, and 42 lbs. of cottonseed meal per 100 lbs. of gain. With the supple- 
ment of 2 lbs. of cottonseed meal per head daily, 413 lbs. of corn, 95 lbs. of 
alfalfa, 614 lbs. of silage, and 80 lbs. of cottonseed meal were required per 100 
lbs. of gain. The feed requirements per 100 lbs. of gain of the lot receiving 
linseed meal were 430 lbs. of corn, 95 lbs. of alfalfa, 514 lbs. of silage, and 43 
lbs. of linseed meal. The estimated values of the calves per 100 lbs. at the 
conclusion of the test as an indication of their finish were $8, $8.25, $8.35, and 
$8.50, respectively. It was concluded that the addition of 1 lb. of cottonseed 
meal or linseed meal to the basal ration increased the rate of gain, finish, and 
profits as compared with the control lot. 

In comparing various methods of wintering calves, it was found that full 
feeding calves on corn, cottonseed meal, alfalfa hay, and silage from weaning 
time In the fall until late spring or early summer was more profitable than 
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roughing the calves through the winter on corn silage, with limited amounts 
of alfalfa hay or cottonseed cake, followed by subsequent full feeding in dry 
lot or on pasture and marketing in the fall. In regard to the two latter 
methods of feeding, calves on pasture were found to require less feed per unit 
of gain and sold for a better price and thus at a greater profit than calves 
roughed through the winter and finished in dry lot. 

Beef -cattle production in the range area, V. V. Pakb {U. 8. Dept, Agr„ 
Farmers^ Bui, 1395 {1925), pp, II ^^44* 20). — ^This deals with the methods 

of management, feeding, and breeding of beef cattle in the range area, which 
is considered as that portion of the United States west of the one-hundredth 
meridian. 

Dual-purpose cattle merits demonstrated in Minnesota, R. E. Hodgson 
{Breeder's Qaz., 86 {1924) t 14 , p. S07, fig. 1). — This consists of a brief 

report of the milk records made by a herd of milking Shorthorns established 
at the Southeast Demonstration Farm and Substation near Waseca, Minn., in 
1913. 

The average annual production per cow from 1919 to 1923 varied from 6,169 
to 6,938, lbs. of milk. The fat yields ranged from 210 to 268 lbs. per year. 

The results of an experiment in feeding steers from this herd averaging 55.> 
lbs. at 13 months of age are reported during a 180-day feeding test. The aver- 
age daily gains made wore 2.42 lbs., with a feed requirement per 100 lbs. of 
gain as follows : 292.4 lbs. of ground corn, 119.4 lbs. of ground oats, 28.9 lbs. of 
linseed meal, 800 lbs. of corn silage, and 194.8 lbs. of alfalfa hay. The author 
believes that it is thus demonstrated that cows yielding a satisfactory milk 
production may also produce calves making good beef. 

liamb-raising trials, season 1923, E. A. Elliott {Agr, Oaz, N, 8, Wales, 
35 {1924), ^ 0 . 5, pp. 331-335). — ^Another year’s results are reported of the 
experiments conducted at the Cowra and Bathurst Experiment Farms, New 
South Wales, previously noted (E. S. R., 60, p. 271). In the 1923 experiments 
at Cowra, lots of 120 Border Leicester X Merino and Lincoln X Merino ewes 
each were mated with 2 Dorset Horn and 2 Ryeland rams, respectively. The 
Dorset rams produced 98 and the liyeland rams 115 lambs that were marked. 
There were 94 ewes in each of two lots similarly mated at the Bathurst farm. 
Eighty-six lambs were marked from the 2 Dorset Horn rams, while only 70 
offspring of the Ryeland rams were marked. In the experiments at both 
farms, it was found that the lambs from the Dorset crosses were taller ami 
more leggy, while the Ryeland cross lambs were more compact and solid and 
therefore more attractive. 

liamb feeding experiments at the Irrigation Branch Experiment Station, 
H. Hackedobn, R. P. Bean, and J. Sotola {Washington Col, 8ta. Bui. 185 
{1924), pp. 42 , figs. 4)> — The combined results of three years’ experiments 
(1922-1924) in fattening lambs are reported, the first two years' results having 
been noted (E. S. R., 48, p. 269; 61, p. 172). As in the earlier experiments, the 
first and third cuttings of alfalfa hay proved superior to the second cutting, 
while well-cured .sweet clover compared favorably with alfalfa hay. The 
feeding of corn silage proved advantageous in the three years* trials as com- 
pared with the use of hay as the sole roughage. 

Sheep shearing, J. H. Krxtqee (Union So. Africa Dept. Agr. Jour., 9 (1924), 
No, 1, pp. lOSO, figs. 17). — This includes a discussion of the methods of shear- 
ing sheep, including directions for baling the fleece and other related infor- 
mation. 

Methods of investigatiiig the physical properties of wool (trans. title], 
H. Tanzeb (Deut. Landw. Tierzuchi, 28 (1924), 25, pp. S53-858). --This is 

mainly a discussion of the results of various Investigations of the relations 
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of fineness of wool fibers to their strength, stretching quaUties. and other 
physical properties. 

[Hog feeding experiments by the Canadian Department of Agriculture], 
G. B. Rothwbxl {Canada Expt, Farms, Anim, Hush, Di/v, Interim Rpt., 1922, 
pp. 4SSS, figs. 10). — In one experiment skim milk was found sui)erior to 
buttermilk or water as a supplement to the ration of sows while suckling pigs. 
In another experiment fattening pigs made greater gains on pasture than others 
confined in a piggery, but the former lot averaged 50.7 lbs. at the start as 
compared with 35.7 lbs by the second lot. The more economical gains were 
made by the confined pigs. The addition of a mineral mixture to the ration 
of fattening pigs slightly increased the rate of gain, but also increased the 
feed consumption per unit of gain. The addition of molasses to the ration in- 
creased the gains, but also Increased the costs of gain. Molasses-fed hogs 
showed more gloss to the hair and higher finish. 

In a comparison of 25-lb. Berkshire and Yorkshire pigs on self-feeders, the 
pigs of the former breed made greater daily gains but required slightly larger 
amounts of feed, therefore the Yorkshires produced the more economical gains. 
In a comparison of the rate and economy of gains made by Berkshires, York- 
shires, and crossbred Berkshlre-Yorkshire pigs, it was found that the latter 
pigs gained more rapidly than either of the purebred lots and consumed less 
feed than the Berkshires. The Yorkshires made the slowest but the most 
economical gains. In experiments uith the crossbreds, oat Hour substituted 
for ground oats in the ration produced more rapid gains, but the costs of 
gain were greater. Both Berkshires and crossbreds w’ere inferior to York- 
shires for the production of Wiltshire sides, the former paticularly because 
of lack of length and unlfomlty of fleshing, while the latter lacked unif()rmity 
in length. 

The results of several comparisons of hulless oats and ground oats when fed 
with shorts, middlings, flax, and tankage were somewhat contradictory as to 
the superiority of each. 

A comparison of self-feeding and hand-feeding of hogs indicated that gains 
were made more rapidly but less economically with a self-feeder. The quality 
of the carcass from a bacon standpoint ^vas not so good as that produced by 
hand-feeding. One lot of 4 sows receiving an average ration of 7 lbs. of grain 
and 1 lb. of beet pulp farrowed an average of 9 pigs averaging 2.83 lbs. each 
at birth, while another lot of 6 sows receiving daily rations of 5 lbs. of grain 
and 5 lbs. of pulp mangels farrowed an average of 12 pigs per sow, having 
birth weights averaging 2.91 lbs. each. One lot of pigs having access to water 
at all times made greater and more economical gains than another lot receiv- 
ing the same ration (grain mixture) and buttermilk. 

In a study of the desirability of Berkshire and Yorkshire carcasses for bacon 
production, it was found that Yorkshires more closely met the requirements of 
the packers. A select Berkshire carcass was a little heavier than desired and 
not quite so long as the Yorkshire. A heavy Berkshire carcass was too thick 
and heavy. 

** Pineapple bran ** mixture versus barley and tankage for hogs, L. A. 
Henku (Hawaii Univ. Quart. Bui., S (1924), No. 1, pp. 27-S2). — In hog feeding 
experiments at the University of Hawaii, the gains made by pigs averaging 
71 lbs. while fattening on barley and tankage in separate self-feeders were 
compared with the gains made when self-fed a mixture of pineapple bran, 
wheat middlings, coconut meal, and tankage, 5 : 3 : 1 : 1. The fattening period, 
which lasted from November 10 to January 26, was divided into four sub- 
periods, and the rations were reversed for each lot during eacdi successive sub- 
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period. The results showed that while fattening on the pineapple bran mixture 
average daily gains of 0.98 lb. per pig were made, as compared with 1.06 lbs. 
on the barley and tankage ration. Per pound of gain, 4.53 lbs. of concentrates 
were consumed on the former ration as compared with 5.19 lbs. on the latter. 
The calculated costs of feed per pound of gain on the two rations were 0.27 
and 10.59 cts., respectively. Additional minerals were available to both lots. 
It is stated that the pigs receiving the barley and tankage ration appeared the 
more thrifty. 

The same pigs used in these experiments received free access to a nunjber of 
feeds provided in separate self-feeders from the time of weaning on October 1 
until the beginning of the experiment on November 10. The rations as bal- 
anced by them consisted of the following proportions of the different feeds: 
Wheat middlings 26 per cent, cracked corn 28, rolled oats 7, tankage 17, rolled 
barley 16, and pineapple bran 6 per cent. 

Pig breeders* annual, 19^3 (London: N'atL Pig lireeders* Assoc,, 192S, pp. 
67 -|-/, //, figs. 17), — This is the usual pig breeders’ annual for 1923 (K. S. U., 
48, p. 171) containing the following articles dealing mainly with the practical 
application in swine production of the results of scentiftc investigations: 
Some Digressions upon Breeding, by II. G. Robinson ; Differences in Quality 
of Pig Foods, by W. M. Tod ; The Vital Importance of Developing the Pig 
Industry, by D. C. Paget; Vomiting in Pigs, by H. Leeney; Notes on Feeding 
Stuffs for Pigs, by C. Crowther ; Dry Feeding of Pigs, by W. A. Stewart ; The 
l^osition of the Pig Industry, by ,T. Dong; and The Improvement of Dive Stock, 
by F. N. Webb, as well as other information and statistics of intei^est to the 
swine producer. 

Pig breeders’ annual, 1024 (London: Natl. Pig Breeders' Assoc,, 1924, PP* 
17-134, figs. 34)- — The following articles are included in the pig breeders’ 
annual for 1924: Records of Production and Their Use in Breeding, by H. R. 
Davidson ; Animal Nutrition, by E. T. Hainan ; Genetics and the Pig Breeder, 
by F. A. E. Crew; The Future Possibilities of Breed Society Work, by H. G. 
Robinson ; The Pedigree versus the Scrub ” Pig for the Butcher ; “ Wilt- 
shire ” Bacon, by R. P. Redman ; The Use of Separated Milk for Pig Feeding, 
by W. M. Tod ; Rickets in Pigs, by H. Deeney ; Biicon-pigs : The Midland 
Curers’ Requirements, by A, E. Marsh ; On Protein and Proteins as Affecting 
Pig Feeding, by F. W. Jackson ; The Common Diseases of Swine, by G. H. 
Conn; Some Defects of the Open Air System, by C. F. Chance; The Home 
Slaughtering and Marketing of Pigs, by V. C. Pishwick and V. R. S. Vickers ; 
Simple Facts Relating to Pig Rations and Feeding, by V. C. Fishwick; The 
Value of Pedigree Stock for Commercial Purposes, by H. Henshaw; Sexual 
Abnormalities in Pigs, by J. R. Baker; and Bacon Factories in England and 
Scotland. 

The economy and effect of corn in the winter feeding of horses, G. B. 
Roth WELL (Canada Eofpt, Farms, Anim. Husl), Div, Interim Rpt,, 1922, pp, 
39, 40), — Fourteen work horses were used in comparing a ration of oats and 
bran, 13:2, fed with timothy and alsike hay, with a ration of oats, corn, and 
bran, 5:8:2, fed with similar hay. The exi>eriment lasted 12 weeks, the 2 
horses of each team always being on different rations. The results showed 
that the horses gained on both rations, but the one including corn was leas 
expensive, though the gains were slightly less. 

The police dog, D. Brockwell (New York: Q. Howard Wait, 1924, pp, 190, 
pis, 10, figs, 16), — ^The origin, characteristics, breeding, care, diseases, training, 
and uses of police dogs are in turn discussed. An introduction is included by 
G. G. Ander^n and illustrations by R. W. Tauskey. 
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The effect of feeding thyroid on the plnmage of the fowl, 1 a J. Ooi,e and 
D. H. Reid {Jour, Agr, Research [I/. /?.], 29 (1924), No, 0*, pp. 2S5-287, pi. 1),— 
The results are briefly reporled of a study of the effect of thyroid feeding on 
the characteristics of new feathers produced by Brown Leghorn cockerels, 
which was conducted at the Wisconsin Experiment Station from February 0 
to May 2, 1923. 

One lot of 4 birds received every other day at first and later daily 400 mg. 
of desiccated tiiyroid containing 0.8 mg. of iodine. Other birds received a like 
amount of iodine either dissolved in alcohol or in the form of potassium iodide, 
while others not treated were used as controls. Feathers were pulled from 
the cape and wing bow on February 20 and later from the saddle and sickle 
of each bird, and the new dev'cloplng feathers carefully watched. The re- 
placement of the feathers was apparently more rapid in the birds receiving 
the thyroid, and these feathers were strikingly modified. There was much 
variability, but it was evident that a reduction in the red pigment occurred 
which tended toward stippling if any red were present. The broad roundetl 
ends of these feathers and lack of barb.s also resembled female feathers. The 
replaced feathers of the control birds showed no such change. The 
action of the thyroid was supposed to be due to a direct action on the meta- 
bolism of the feather germ. 

Investigation of body form and egg production [tran.s. title], WeinmUl- 
iJEB (Deut. Landw, Tierzucht, 28 (1924), No. 23, pp. 327-330, figs. 8). — ^The rela- 
tion between body measurements and annual egg production per kilogram of 
live weight of the fowls of several breeds has been studied at the Technical 
High School at Munich. It was found that certain of the body characters, as 
determined by correlation coefficients, were fairly good indicators of productive 
capacity, but that none were as good as actual egg records. 

Egg weight in relation to production. — Part II, The nature and causes 
of changes in egg w^eight in relation to annual production in pullets, M. A. 
JuTX (Poultry Sci., 3 (1924), No. 5, pp. 153-167, 170-172, figs. 2).— This is the 
second study in the series previously noted (E. S. R., 61, p. 674), and consists of 
a statistical treatment of the weights of the eggs, age in days at commencing 
laying, maximum body weight, and annual egg production of 40 Barred 
Plymouth Rock pullets. Coefficients of correlation were calculated between 
the averages for the different determinations, and Path’s coefficients were cal- 
i'ulated between the differtmt factors and egg weight. The author summarize.s 
the paper dealing with the effect of the various factors on egg weight as 
follows : 

“Age In days that pullets commence laying and rate of production seem to 
be due primarily to genetic factors. Since the earlier that laying commences 
the greater is the production, the total production for tlie pullet year is due 
to the hereditary constitution of the indlvdual. Also, since the earlier that 
laying commences the lower is the mean weight of the total production. It 
would appear that the size of egg laid is also due to the hereditary constitu- 
tion of the individual. On the other hand, mean egg weight is more probably 
due primarily to physiological factors, since it has been shown that antecedent 
production affects rate of increase both in egg weight and body weight.” 

Calling for et&cient egg production, W. H. Rice (Md. Univ. [Apr.] Ext. 
Bui. 35 (1924), pp, 20, figs. 11). — Popular directions for culling poultry for egg 
production are given. 

The effect of cod liver oil in various amounts and forms on the growth 
of young chickens, L. C. Duww (Jour. Biol. Chem., 61 (1924), No. 1, pp. 
129-136, fig. I). — ^Thls is a more detailed report of the second experiment pre- 
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vlously noted from Connecticut Storrs Station Bulletin 116 (B. S. R., 61, 
p. 378). 

Experiments in incubation, W. C. Rugq and W. O. Pedebiok {Jour, Dept. 
Agr. Victoria, 2^ (1924), No, 8, pp, 511, 512). — In a study of the methods of 
incubating hen’s eggs artificially at the Werribee State Research Farm, it was 
found that the hatch was slightly increased by placing a moisture tray in the 
incubator. The hatch was only about one>half as good when the eggs were 
turned on the fifth and fourteenth days only, i. e., at the time of testing for 
fertility. 

The present outlook for the poultryman, G. W. Hervky and C. S. Platt 
(New Jersey Stas. Hints to Poultrymen, 15 (1925), No. 5, pp, 4$ 5 ), — ^A 

popular discussion of the relation of feed prices to egg production, with com- 
parisons for the preceding years. 

Muskrat farming, [.J. L. Edwards] (Utica, N. Y.: Fur Farms Pub. Co., 
1924, PP- 56, figs. IS). — This consists of a popular discussion of muskrat farm- 
ing, including directions for the trapping of wild breeding stock. 

DAIEY FABMING— DAIRYING 

Report of the proceedings of the forty-third annual convention of the 
Connecticut Dairymen*s Association, held at Unity Hall, Hartford, Conn., 
January 23—24, 1924 (Conn. Dairymen^s Assoc. Rpt. Proc., 45 (1924), pp- 
ISS ). — In addition to the routine proceedings of this association, the following 
pai)ers were presented : Milk Advertising in Connecticut, by D. Buckley ; Feed- 
ing Cows on Official Test, by B. J. Perry ; Clean Milk, Its Relation to Profitable 
Dairying, by R, C. Fisher ; Summer Feeding and Forage Crops, by H. B. Cook ; 
The Mating of Sexually Sound Animals as the First Principle in Successful 
Reproduction, by W. h. Williams; Better Bulls for Connecticut, by A. R. Mer- 
rill ; The Importance of the Human Equation in Dairying, by H. B. Cook ; The 
Future Outlook in Dairying, by B. J. Perry; An Outline for the Control of 
Sterility and Abortion, by W. L. Williams; The Feeding of Calves, by A. R. 
Merrill ; and The Quest for the Fountain of Health, by M. B. Dalllnger. 

On the protein requirement of milk production, J. A. Fries, W. W. Bra- 
man, and M. Kriss (Jour. Dairy Sci., 7 (1924), No. 1, pp. 11-25). — ^Thls is a 
more detailed account of an investigation conducted from February 28 to May 
1, 1919, at the Pennsylvania Institute of Animal Nutrition than was prev- 
iously noted (E. S. R., 52, p. 274). The study deals with the minimum protein 
requirements of dairy cattle for milk production. Two mature Jersey cows 
were used as the experimental animals. The rations fed were made up of 
alfalfa hay, corn meal, linseed oil meal, peanut meal, oat straw, and corn- 
starch, which were mixed in proper proportions to supply the specified amounts 
of protein, the total of which in each ration was derived 35 per cent from the 
alfalfa hay, 25 per cent from com meal, 20 per cent from linseed oil meal, 
and 20 per cent from peanut meal. 

The experiment was divided into five test periods of 7 days each, with 
transition periods of from 2 to 5 days. After allowing 0.5 lb. of digestible true 
protein per 1,000 lbs. of live weight for maintenance, the following amounts 
of digestible true protein in relation to the protein in the milk produced in the 
preceding period were fed in the respective periods for one cow 1.6, 1.8. 

1.027, 128, and 1.869 times the milk protein and for the other cow 1.6, 1.3, 

1.028, 0.966, and 2.054. 

The results of the experiments are tabulated in detail, showing the daily 
nitrogen balances, live weights of the cows, milk and fat production, and Uie 
percentages synthesized of the total nitrogen and that available foremilk pro- 
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ductlon, as well as other related data. The milk production In the dlflterent 
periods was apparently very little affected by changes In the amount of pro- 
tein supplied, indicating “ that the milk-producing cow adheres to her natural 
rate of milk production with remarkable persistence in spite of extensive 
change In the nitrogen Intake.” The decrease in the nitrogen Intake was al- 
most entirely made up in those periods of low intake by a decreased amount 
of nitrogen In the excreta. 

The authors state that it apixiars from the experiment that the smallest 
amount of crude protein, fed, i. e., 1.11 and 1.17 times the milk protein, was 
the most satisfactory for economical production, as there was no significant 
change in the live weights of the animals and the efficiency of the protein 
utilization was high, 85.5 and 97.3 per cent. It is of Interest to note that the 
coefficient of digestibility of the nitrogen was apparently decreased as the con- 
sumption of nitrogen decreased, and again Increased with increases in the 
nitrogen consumption. This is due to metabolic protein being more nearly a 
body con.stant than a variable related directly to the feed. 

Feeding cocoa meal to dairy cows, II. B. Elijcnbkrgek and J. A. New- 
LANDEB {Vermont Sta. BuL 243 {1924). PP- 3-20, fiffa. 2). — The results of five 
experiments in which cocoa meal was fed to dairy cows are reported. Six 
cows were fed in each of the first two experiments by the double reversal 
method, the comparative rations consisting of a grain mixture containing 18.2 
per cent of protein and a similar ration of equal protein content containing 10 
per cent of cocoa meal. The feeding periods were 4 wcek.s in duration, with 
intervening transition periods of 1 week. In the third experiment the same 
basal ration was similarly compared with one containing 20 per cent of cocoa 
meal, using 8 cows for the trial. 

The results of the three experiments showed that there was a reduction in 
milk yield varying from 5 per cent with the 10 per cent cocoa meal ration tb 
13 per cent for the 20 per cent cocoa meal ration. The decrease in milk flow 
was accompanied by an increase in the solids content of the milk, amounting 
to 15.41 per cent in the fat when the grain consisted of 20 per cent of cocoa 
meal. 

To study the effect of temporary feeds of cocoa meal on the butterfat yields 
in the 2-day advanced registry tests, 28 cows were divided into four groups, 
one of which received a basal ration, while the others received 2, 4, and 6 
feeds, respectively, of 20 per cent cocoa meal in the grain mixture. The milk 
yields decreased, and the fat percentages increased for 2 days subsqueut to the 
cocoa feeding. Similar results >vere obtained in another trial in which only 
1 and 2 feeds of the cocoa meal were given. 

To test the effect of cocoa meal on the condition of the animal, a small Jersey 
heifer was fed without bad effects for 24 weeks on a ration containing as 
much as 40 per cent of cocoa meal. The milk tested 6.69 per cent butterfat 
during the last 3 weeks of the trial. 

Optimam root crop ration as shown by feeding experiments with dairy 
cows [trans. title], N. EUnsson {MeddeU Centralanat, Foraokav. Jordbrukaom- 
rddet iSweden}, No, 268 {1924) f PP^ 34. fiffa, 3 ), — In studying the replacement 
values of oats and roots for milk production, four rations were used for com- 
parison: 6.4 kg. of ground oats, 3.6 of ground oats and 15 of roots, 1.8 of 
ground oats and 30 of roots, and 45 kg. of roots. In the replacement it was 
calculated that 1.2 kg. of oats could be replaced by 1.1 kg. of dry matter in 
the roots. 

The results of the exi>erlment indicated that as the amount of roots in the 
ration was increased, especially above 30 kg., the efficiency of utilization de- 
creased. ^hen medium sized root rations were exchanged for oats, one food 
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unit of oats (1.2 kg.) and 1.1 kg. of dry matter in the roots were practically 
equal in nutritive value. Decreases in milk production and losses in live 
weight accomi>aiiied the feeding of from 40 to 45 kg. of roots to the animals 
daily. 

The bulletin is abstracted in English. 

[Carrying capacity of irrigated pastures], D. Hansen {Montana 8ta, But, 
166 (192^), pp, 12-26, figs. 3). — The author reports the results of studies of the 
carrying capacity of various pastures with dairy cattle, conducted from 1018 
to 1923. Data accumulated during the first four years’ work have been 
previously noted (E. S. R,, 49, p. 875). In the test from 1921 to 1928 the 
carrying capacity of the pastures was increased an average of 14 per cent by 
top-dressing each year with 10 loads of manure per acre. 

Studies in the gi*owtli and nutrition of dairy calves. — IX, X, A. C. Mc- 
Candlish (Jour. Dairy Set., 7 (1924), Koa. 1, pp. 94-106, flga. 4; 2. pp. 160- 
162). — This continues the series (K. S. R., 51, p. 378). 

IX. The addition of tomatoes to a milk ration. — Two calves were used in study- 
ing the factors responsible for the deficiency of milk as the sole diet. One 
calf, which was fed milk alone, died at 180 days of age. The other calf was 
fed whole milk only until the end of 7 months, after which it received 1 lb. 
3 oz. of canned tomatoes daily in addition. The tomatoes were replaced by 
alfalfa hay at the end of 12 months, and the calf was slaughtered at 15 months 
of age. The calf dying at 180 days was below normal in weight and measure- 
ments, while the other calf had a tendency to be above normal in live weight, 
but the body measurements were not increasing at a normal rate until alfalfa 
hay was fed. The latter calf chewed the pen during the fifth monfh of the 
experiment and became stiff in the joints in the seventh month. These con- 
ditions were temporarily relieved by the tomato juice, and the eyes, which had 
previously become watery and dull, l>ecame normal. Within 2 months,, how- 
ever, the calf again returned to its former condition, but by the addition of 
alfalfa hay to the ration the calf was put in good shape. 

The results of this and preceding studies of this series indicate that milk is 
not satisfactory as the sole feed of calves for any considerable time. The ani- 
mals could not consume enough milk to provide for their requirements of di- 
gestible nutrients. The necessity of supplying additional dry matter, bulk, and 
minerals in the milk ration is pointed out. 

X. Self’feeding a grain mixture to young calves. — In continuing the experi- 
ments on the use of self-feeders for raising dairy calves (K. S. R., 51, p. 378), 
four calves averaging 16 days of age were started on whole milk hand-fed 
during two monthly periods, followed by the gradual substitution of skim milk 
for the whole milk during the third, fourth, and fifth months, with skim milk 
only furnished during the sixth month. The grain mixture of cracked corn, 
ground oats, wheat bran, and old process linseed oil meal (5: 2: 2:1) was 
kept before the calves at all times, as well as alfalfa hay and salt An average 
of 1,062 lbs. of whole milk, 1,153 lbs. of skim milk, 214 lbs. of alfalfa hay, and 
604 lbs. of the grain mixture were consumed per calf during the six-month 
period. 

The average weight at the start of the test was 59 lbs. and at the end of the 
trial 346 lbs., or a gain of 491 i>er cent. Gains in height, depth, and width of 
37, 56, and 77 per cent, respectively, were also made. The gains were all 
better than those made by the normally fed heifers in study 3 of this series 
(E. B. R., 47, p. 781), and the calculated costs of the self-fed mixture were also 
lower. 

A note on the similarities between the curves of growth and of regen- 
eration, S. Bbody (Jour. Om. Phyaiol., 6 (1924), ^o. 6, pp. 629^638, flp. 1). — 
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It is shown that the curves of growth in the dairy cow and regeneration in 
the tail of the tadpole follow the same general course and can be represented 
by the same exponential equation. Both curves have the common peculiarity 
of a slow rate in the early stages of growth or regeneration. The conditions 
responsible for the lag in the early rate of growth are discussed. 

The change of form with age in the dairy cow, S. BitouY and A. C. Rags* 
DALE {MiBBOuri Bta. Research Bui. 67 (1924), pp. ftgn. 40)- — ^The changes 

ill form of the dairy cow during growth are shown by photographs, graphs, and 
by superimposing outlines of animals of one age upon those of another. The 
work is based on 21 linear measurements taken at monthly intervals during the 
first 60 months of extra-uterine life. The data are based on Jt»rseys, Hol- 
steins, and Ayrshlres. 

Interpretation of dairy pedigrees, J. W. Gowen {Maine Sia. Bui. S18 
{1924) t PP- SSSO, figs. 5 ). — ^A popular account of what may be observed from 
pedigrees, based mainly on the statistical analyses of milk records previously 
noted from various sources. 

The effect of the sugar content in the manufacture of commercial ice 
cream, W. H. E. IlEin {Missouri Sta. Research Bui. 69 {1924) i pp. 6-15, 
figs. 5 ). — An investigation of the various proj^erties of ice cream made with 
sugar contents varying from 8 to 16 i>er cent has Indicated that the higher con- 
tents of this ingredient reduce the hardness, time required for melting, ainl 
score of the finished product, and also the overrun when above 12 i>er cent. 
Increases in the percentage of sugar caused relative increases in the density 
of the mix, the time required for freezing, and the weight of the ice cream. 
The hardness was deterinlned by finding how far a needle with a definite 
force would i)enetrate a brick, while standing up qualities were tested in a 
temperature of 86"* F. 

VETEBINAKY MEDICIJTE 

Normal immunity reactions of the cow and the calf witli reference to 
antibody transmission in the colostrum, J. B. Nelson {Missouri Sta. Re- 
search Bui. 68 (1924), PP- 6-30 ). — Following an extensive review of the litera- 
ture on antibody transinis.sion in the colostrum of the cow, a series of experi- 
ments is reported in which an attempt was made to determine the cause of 
the increased resistance of the suckled calf to Bacillus coli invasion. 

In the first, two cows were Immunized witli horse blood cells late in the 
gestation period, and at lairturition the blood of the calf and of the dam and 
the colostrum were tested for the presence of hemolytic amboceptor. The blood 
of the calf and the colostrum were also tested at varying periods thereafter. 
The blood and colostrum of one of the cows showed a higher titer of anti- 
horse hemolysin than that of the other, but iu both cases the titer of the 
colostrum was as high as that of the blood. No hemolysins were present in 
the blood of the calf until after nursing. The maximum concentration of 
antibodies occurred 24 hours after nursing and was followed by a gradual 
decline. The concentration of antibodies in the colostrum declined most rap- 
idly during the first 24 hours and then more slowly, until at the end of 2 weeks 
it had practically disappeared. 

A study was next made of the bacteriolytic action of normal blood serum of 
the cow for B. coli, followed by a similar study of the blood of the calf before 
nursing and after receiving colostrum or milk. The fresh normal blood serum 
of the cow inhibited to a marked extent the growth of B. ooli but not of 
Staphplooooous aureus or B. suhtilis. The inhibition w^as accompanied by lysis 
of the bacilli after preliminary agglutination. Serum from which complement 
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had been remoyed by heating, deterioration, or specific fixation did not inhibit 
the growth of B. coli. The blood serum of the calf before nursing showed 
slight inhibiting action toward B, jooU. A small amount of complement was 
present in the scrum and this was almost completely removed by the addition 
of B, coli. After nursing the complement titer was markedly Increased, and 
this was accompanied by increased bacteriolytic action toward B, coli. Similar 
changes took place when milk was fed instead of colostrum, indicating tliat 
the increased bacteriolytic action of calf serum is not due to transmission of 
antibodies through the colostrum. 

Finally a study w*as made of the agglutinating action toward B, coWot the 
serum of the cow and the calf and of colostrum. Agglutinins were found to 
be present regularly in the blood serum of the cow and in even larger amounts 
in the colostrum. No agglutinins could be demonstrated in the blood serum 
of the calf before suckling nor after being fed ordinary milk, but appeared 
shortly after the ingestion of colostrum, indicating direct absorption. 

It is concluded tliat the newborn calf possesses some degree of protection 
against invasion by B. coli through the bacteriolytic action of its blood serum, 
]ind that this protection is increased to a marked extent by the agglutinins 
which are passively transmitted to the serum by means of colostrum. 

Tissue resistance and the cause of permanent acquired immanity* S. 
Nukada and T. Matsuzaki {Jour, Expt, Med,, 40 (1924)* No, 5, pp, 661-^69 ), — 
In an attempt to explain the nature of the permanent Immunity acquired after 
a single attack of certain infections diseases such as smallpox, typhoid fever, 
etc., experiments were conducted on the freshly isolated hearts qf rabbits. 
The first test consisted in comparing the resistance of the hearts of typhoid- 
immune rabbits with that of normal controls against the toxic products of 
typhoid bacilli as determined by the length of time the hearts continued to 
beat after i)erfusion with liquids containing the toxic products. The second 
series of experiments was similar to the first except that instead of normal 
controls animals immunized with bacteria other than typhoid bacilli were used. 

In both cases, the resistance of the hearts of typhoid-immune rabbits was 
greater than that of the controls. Attempts to demonstrate the presence of 
antitoxin in the fluid from the heart tissue of the immunized animals gave 
negative results. 

These experiments are thought to demonstrate **that permanent acquired 
immunity, at least in typhoid, instead of being due principally to antibodies, 
is caused by a lasting specific increase of resisting power acquired by the tissue 
cells against the toxic products of bacteria. This theory seems to hold good 
with other infectious diseases in which one attack conveys permanent im- 
munity.” 

The effect of intravenous injection of mercurochrome on the kidneys, 
J. H. Hill and C. .Y. Bidgood {Bill, John9 Hopkins Hosp,, S5 {1924), No, 40€, 
pp, 409 -^ 411 $ — ^The investigations conducted show that intravenous mer- 

curochrome causes a mild reaction in the kidney which is directly proportional 
to the dose given. There is no actual destruction of tubular epithelium from 
doses as high as 7.6 mg. per kilogram of body weight, but with 10 mg. per 
kilogram there is definite renal damage, so that it would be unwise to use so 
large a dose clinically. Bepeated injections do not cause any added damage 
and can be given, as in these animals [rabbits], as often as twice a week with 
safety, provided a dose of 5 mg. per kilogram of body weight be not exceeded. 
The slight damage is not irreparable, and at the end of two months the kidneys 
show no evidence of any previous lesion.*’ 

On the nature of the heat-labile substance (**V’*) required for the 
growth of the bacillus of Pfeiffer, T. Thj5tta {Jour, JB^pt, Med„ 40 (1924), 
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No. 6f pp. 071-S78 ). — ^Evidence along two different lines is presented, indicating 
that the heat-labile, growth-promoting factor V for the cultivation of Pfeiffer’s 
bacillus (E. S. R., 46, p. 78) is not identical with the antineuritic vitamin B. 

As determined by growth experiments with Pfeiffer’s bacillus, the blood of 
pigeons and hens which had developed symptoms of polyneuritis as the result 
<»f continued feeding on diets deficient in vitamin B was found to contain 
as much of the V factor as normally fed controls. The second line of evi- 
dence tliat the two factors are not identical was the difference in thermo- 
stability. The growtli-promotlng substance V was destroyed at 105® C., while 
vitamin B-containing food did not lose its property of preventing polyneuritis 
after being autoclaved for 1 hour at 115°. 

A fllterable virus infection of rabbits. — I— II, C. H. Andrews and C. P. 
Miller {Jour. Estpt. Med., liO {1924) ^ No. 6, pp. 773-796, pis. 2, figs. 2 ). — The 
authors report that in two, and possibly four, of six transmission series of 
rabbits inoculated with the blood of apparently normal rabbits a virus was 
recovered having the same properties as that recovered from series originally 
inoculated with material from rheumatic fever patients. The virus is thought 
to be a parasite of the domestic rabbit, but up to the present time the natural 
course of the infection in that animal is unknown. 

Infectious abortion (fifth report), G. C. White, L. F. Heitger, and J. G. 
McAlpine {Connecticut Storrs Sta. Bui. 123 {1924) ^ PP- 281-303, ffgs. 2 ). — In 
the first part (pp. 281-288) of this fifth report (E. S. R., 49, p. 784), the 
authors deal with investigations of the gestation period of cows. They find 
the average length of the gestation period of 640 calvings of uninfected ani- 
mals to be 280 or 281 days. Only 2.87 per cent of the gestations of non- 
reacting cows terminated l)€fore tlie two-hundred-and-sixty-sixth day. It is 
said that in frequency distribution a sharp division line occurs on the two- 
hundred-and-sixty-sixth day, and gestations terminating prior to it may properly 
be looked upon as abortions due, with relatively few exceptions, to Bacterium 
abortus. Many of Urn permanently reacting cows were found to be able to carry 
ciilves to full time, but over a period of years 26.23 per cent of the calvings ter- 
minate before the two-hundred-and*.sixty-sixth day. A much higher percentage 
of reactors than this abort during the gestation in which they first become in- 
fected, and only a few reacting cows escape abortion entirely if tlieir career 
extends over any considerable time. The average length of gestation of (529 
reacting cows was 266.9 days, as compared with 279.2 for the 671 nonreacting 
cows. The authors conclude from these studies that only about 1 in 10 of pre- 
mature calvings may be attributed to causes other than B. abortus. Abortions 
may occur at any time during the gestation period, but with greatest frequency 
between the two-hundred-and-twentieth and two-hundred-and-slxty-fifth days. 

In the second part (pp. 288-295), which relates to retained afterbirth, the 
authors report finding that retention apparently occurs ns frequently with non- 
reacting cows as with reactors, which should eliminate B. abortus as the chief 
factor. 

Part 3 (p. 205} relates to calf scours, Infectious mammitis, and calf pneu- 
nionia. These affections have been infrequently met with in the herds badly 
Infected with B. abortus, indicating that they occur independent of the B. 
abortus disease. 

In part 4 (pp. 295-300) the history is given of the daughters of reacting and 
nonreacting dams. The conclusion reached is that calves are not perma- 
nently infected in utero, nor during early calfhood, and, regardless of whether 
or not the dam is infected, all of the calves run the same hazards and share 
the same fortunes when they start their reproduction career. 
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In part 5 (pp. 300, 301), which consists of a brief history of purchased 
cows, it is stated that 20.1 per cent of the purchased cows reacted, revealing 
the widespread occurrence of the disease. Forty-nine of the 118 originally 
nonreacting purchased cows beenme infected after purchase, and 57.7 per cent 
of these aborted, showing that mature or nearly mature cows as well as 
heifers are extremely susceptible to B, abortus infection when they are intro- 
duced into herds that are badly infected. 

The actual state of our experitnental knowledge of foot-and»mouth dis- 
ease [trans. title], M. H. Vall6e {Ann, M6d, V6t., 69 {19W> PP- 

241-251; 8-9, pp. 337-348; abs. in Vet. Rev., 4 {1924) > No. 45» pp. 95l] 952).— 
In his investigations of the virus of foot-and-mouth disease, the author obtained 
it from the blood of infected cattle in the preeruptive stage of the disease, and 
not, as formerly, from the lymph of unruptiired vesicles. This can be pre- 
served in an undeteriorated state for months in a refrigerator at 0 to 2® C. 
The investigations have led him to conclude that two strains of virus exist, 
and these he terms O and A. The period of incubation is found to be longer 
for the O than for the A strain, and the duration of the i)eriod of immunity at 
least twice as long for the former as for the latter. An extended discussion is 
given of immunity work. 

The specific microorganlstn of foot-and-mouth disease, C. M. Haring 
{Jour. Amer. Vet. Med. Assoc., 65 {1924), No. 6, pp. 768-773) .—This is a dis- 
cussion of the addresses presented by P. Frosch and H. Dahmen at Utrecht on 
June 16, 1924, at a meeting under the auspices of the Netherlands Ministry of 
Agriculture attended by the author, in which the discovery of the causative 
organism of foot-and-mouth disease was reported (K. 8. R., 52, p. 179). 

The California foot-and-mouth disease outbreak, .1. R. Mohler {Jour. 
Amer, Vet. Med. Assoc., 65 {1924), No. 6‘. pp. 760-767). — This is a discussion of 
the outbreak of foot-and-mouth disease in Oallfoniia and the eradication work 
(•onducted, which was presented as an address at the annual meeting of the 
American Veterinary Medical Association, at Des Moines, Iowa, in August, 1924. 

Production of immunity in mice by inhalation of pneumococci, E. G. 
Stillman {Jour. Expt. Med., 40 {1924), No. 4f PP- 561-574, fly. 1). — ^hlxperl- 
ments are reported which indicate that normal mice may be immunized 
against virulent pneumococci by repeated inhalation of the live organisms. 

In 449 mice exposed to from 1 to 10 inhalations of pneumococcus cultures, 
there were 29 deatlis, the greatest number, 10, occurring after the second in- 
halation. There were no deaths after the first and tenth inhalations. Re- 
peated inhalations of killed organisms resulted in only a slight degree of 
immunity. 

Personal experiences with the cnltiration of tubercle bacilli and the use 
of the guinea pig as a diagnostic test animal for tuberculosis, H. J. Corper 
{Jour. Lab. and Clin. Med., 9 {1924), No. 11, pp. 766-776). — ^Thls is a summary 
of the results obtained in a long-continued stwly of mcthcHls of cultivating 
human and bovine tubercle bacilli and of using guinea pigs as the diagnostic 
reagent. The chief recommendations resulting from this study are as follows : 

The preferred method of isolating tubercle bacilli from tissues and contami- 
nating materials Is the Petroif sodium hydroxide method combined with seeding 
on gentian violet egg medium, to which glycerol is added for human but 
not for bovine bacilli. After artificial cultivation for over a year the strains 
are continued on glycerol agar or, in i^cial cases, on glycerol broth. Tubercle 
bacilli should not be left longer than a month in the incubator or ice box 
without transfer to a fresh medium. 

In guinea pig inoculation, the method of choice is considered to be Ibe 
subcutaneous injection of the suspected material, properly prepared by pro- 
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liminary sodium hydroxide treatment and neutralization. The subcutaneous 
method is preferred to the intracutaneous on account of the greater danger 
of ulceration and contamination in the latter. The disadvantage of intra- 
venous, intracardlac, and intraperitoneal incxiulatlon is considered to be the 
necessity for complete examination of the animal before there are visible 
external signs of the disease. The use of extraneous agents such as Roentgen 
ray exposure, injection of radioactive substances, etc., is considered not to 
liasten the development of tuberculosis and is not to be recommended. 

Calmette’s protective inoculation against tuberculosis, A. K. K[rattsr] 
(Amer, Rev. Tul>erc,y 10 (1924) y AVj. pp. 219^225). — This is a review and an 
editorial diwussion on recent work of Calmette and his associates on immuniza- 
tion against tuberculosis with bile-treated bacilli (B. S. It., 52, p. 282). 

On the iodized swine erysipelas vaccine ftrana title], S. Fu.timuba (Jour, 
Japan. Soc. Vet. Sci.y 3 (1924), f, pp. 17-36). — ^The author reports satisfac- 

tory results in the immunization of swine against swine erysipelas with an 
iodized vaccine, prepared by treating a suspension of 24- to 48-hour agar and 
broth cultures in salt solution with Imgors solution (iodine 1, potassium 
iodide 2, and distilled water 200 parts) in the proportion of 1 : 5 and allowing 
it to stand at room temperature for 1 hour, with frequent shaking. The sus- 
];)cnsion, which is cloudy at first, is allowed to stand for some time or until 
the supernatant liquid has become clear, when it is ready for use. 

After preliminary immunizing exi>erlments with .small laboratory animals, 
the vaccine was injected subcutaneously into 8 pigs, 4 of which received a 
single dose of 5 cc, and the rest two dose.s of the same amount. After 15 
days the vaccinated animals and 2 controls were Injected with 10 cc. of a 
48-hour serum broth culture of the organism. The vaccinated animals re- 
ceiving the double dose and 2 receiving the single dose of vaccine showed 
no reaction. The other 2 which had been vaccinated showed a slight rise in 
temperature and a few red patches, while the control animals developed typi- 
cal symptoms of the disease but recovered. 

Agglutination tests carried out on the vaccinated animals before and after 
vaccination showed an appreciable production of agglutinins. 

It is stated that in a district in which swine erysipelas had been prevalent 
vaccination has been practiced with satisfactory results on over 1,600 animals. 
The amount of vaccine used was in the proportion of 1 cc. to 10 kg. of body 
weight. The duration of the immunity conferred by this vaccination has not 
yet been determined. The vaccine is said to retain its potency under suitable 
conditions for about a month. 

The common parasites of hogs, K. W. Stoitder (Iowa Agr. Col. Ext. Bui. 
119 (1924), PP* 12, figs. 3). — This is a practical summary of information on the 
subject. 

The question of the human and pig Ascaris, F. K. Payj^e, J. E. Ackert, 
and E, Hartman (Amer. Jour. Hyg., 5 (1925), Eo. 1, pp. 90-101). — ^Thls is a 
contribution from the Kansas Experiment Station, based upon work com- 
menced in Trinidad In 1921 and later continued in Kansas and Virginia. The 
investigations include (1) experimental feedings of embryonated eggs of 
human Ascaris to pigs and of pig Ascaris eggs to primates end (2) studies 
on the incidence of human and pig ascarids in Trinidad. 

“ Repeated feedings of Infective human Ascaris eggs were made to five young 
pigs, all of which suffered respiratory disturbances and other systemic dis- 
orders. Subsequent post-mortem examinations showed no ascarids in the 
digestive tract of any of the pigs. Severe cases of * thumps * occurred in all 
of the pigs fed eggs of the human Ascaris. This appears to be the first record 
of thumps caused by the administration of human Ascaris eggs to pigs. Infee- 
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tlve pig Ascaris eggs were taken by one monkey and by two human subjects. 
Fecal examinations made throughout periods of several months after the 
initial administration of eggs failed to show the presence of any Ascaris eggs. 
The Incidence of Ascaris in north, central, and southern Trinidad, British 
West Indies, varied from 20 to 70 per cent for the human Ascaris and from 
3.6 to 10.8 per cent for the pig Ascaris. In the vicinity of Arouca, one of the 
principal swine raising regions, the incidence of human Ascaris was 64.3 per 
cent, as compared with 10.8 per cent for the pig Ascaris. The experimental 
results indicate that embryonated eggs of the human Ascaris wUl not ^produce 
mature ascarids in pigs, that infective eggs of the pig Ascaris will not produce 
mature ascarids in the adult primates (monkey and man), and that there is 
thus a physiological difference between the human and the pig Ascaris.” 

A list of 13 references to the literature is included. 

The blood, urine, and tissue Juices in azoturia. — A preliminary report, 
C. E. Hayden and M. Tubangui iComell Vet, 11 {1921), No, 2, pp, 81-84 ), — 
This is a preliminary report of investigations conducted at the New York State 
Veterinary College at Cornell University. While the data obtained are too 
limited to establish definite facts, the extractives in the blood seem to be no 
greater or even less in quantity than those of normal blood. “ The quantity of 
sugar, total nonprotein nitrogen, and preformed creatinine of expressed muscle 
juice seems to be excessive. This points to retention of these extractives in the 
tissues rather than an overloading of the blood. The results from urine exami- 
nations are not in accord with the expressed idea of a high urea content. The 
samples analj^zed so far do not indicate any marked nephritis.” ♦ 

The blood, urine, and tissue juices in azoturia. — A second report, C. E. 
Hayden {Cornell Vet., 14 (1924)* No. 2, pp. 158-165). — ^The author finds that in 
the blood of the horse in azoturia there appears to be a moderate average 
increase in some of the extractives, notably that of the total nonprotein nitro- 
gen and sugar, though this is not true in all cases. Increases in individual 
cases tend to raise the average, but those cases showing the greatest individual 
Increase are not always the worst cases in so far as clinical symptoms go. 
There is not enough increase in the extractives in either average or individual 
readings to justify the claims that the blood is loaded with extractives or that 
there Is uremic poisoning to the extent that it might be the cause of the disease. 
The quantity of sugar found in average or individual cases so far also does not 
justify the claim that azoturia might be due to disturbed carbohydrate metabo- 
lism. Urine findings so far still do not indicate a nephritis of enough severity 
to be the cause of azoturia or of an uremia which might be severe enough to 
cause the disease. The report, however, Is not considered as final. 

Pyotherapy in the purulent nasopharyngeal affection, so-called conta- 
gions pleuropneumonia (grip) in the horse [trans. title], E. Bemxlkans 
{Bui. 8oc. Cent Afdd. V^t, 100 (1024), No. 20, pp. Excellent results 

are reported in the treatment of equine contagious pleuropneumonia with an 
autogenous vaccine prepared from nasal secretions by shaking about 4 cc. of 
the nasal discharge with 30 cc. of a 0.6 per cent phenol solution, heating the 
mixture to a temperature of 62 C. for 30 minutes, and allowing it to settle. 
The treatment consisted in the subcutaneous injection in the neck of from 3 to 
5 cc. of the clear supernatant liquid, followed by gentle massage at the site of 
inoculation. Improvement in condition was noted within 24 hours. Occasion^ 
ally a second injection is considered advisable. 

An outbreak of goose septicemia, with notes on the commercial fatten- 
ing of geese, F. K. Beauoxtte (Jour. Amer. Vet. Med, Aesoc., 66 (1924), No, B, 
pp. 145-150 ). — ^Thls is a contribution from the New Jersey Experiment Sta- 
tions, in which the author reports upon an outbreak of goose septiceiiiia , due to 
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pasteureUa avium, that occurred iu one of the largest goose>fattening plants in 
northern New Jersey. The geese had been purchased mainly in Illinois and 
Missouri, being shipped In carload lets of from 1,500 to 1,800 geese. The out' 
break was brought under control through isolation and the application of 
sanitary measures. 

KTJEAL ENGINEEBIHG 

The arteBian-waier supply of the Oakota sandstone in North Dakota, 
with special reference to the Ifldgeley quadrangle, O. E. Meinzer and H. A. 
Hard (I/. S. QeoL Survey, Water-Supply Paper 5^0-E {1925), pp. Il-\-7S-95, 
pis. 2, figs. 2). — In cooperation with the North Dakota Geological Survey, the 
results of a questionnaire survey of the status of about 230 artesian wells in 
the area are presented and discussed. 

The San Juan Canyon, southeastern Utah: A geographic and hydro- 
graphic reconnaissance, H. D. Miser (U. S. Oeol. Survey, Water-Supply Paper 
5S8 {1924), PP* pis. 22, figs. S). — ^The results of a survey of the geogra- 

phy, geology, and surface conditions of the San Juan Canyon in southeastern 
Utah are presented. 

A discussion of certain Colorado Uiver problems, G. E. P. Smith {Ari- 
nona Sta. Bui. 100 {1925), pp. HS-llS, fig. 1). — This is a progress report sup- 
plementing Bulletin 95 of the station (K. S. R., 47, p. 187). 

Surface water supply of Pacific slope basins in Washington and upper 
Columbia River basin, 1021 {V. 8. Oeol. Survey, Water-Supply J*aper 532 
{1924), pp. VI-i-222, pis. 2). — This report, prepared in cooi>eration with the 
States of Washington, Montana, and Idaho, presents the results of measure- 
ments of flow made on streams in the Pacific slope basins in Washington and 
the upper Columbia River basin daring the year ended September 30, 1921. 

Base exchange in ground water by silicates as illustrated In Montana, 
B. C. Renick {U. 8. (Jeol. Survey, Water-Supply Paper 520-D {1924), PP* 
53-12, pis. 3, fig. 1). — Studies of ground water in an area of Lance and Fort 
Union formations in east-central Montana in the Great Plains province are 
summarized. 

The results showed that near the surface the water Is relatively high 
in calcium and magnesium, which, with increasing depth, are exchanged for 
sodium and perhaps potassium, the result being a natural softening. The 
minerals of the leverrierite group, which are iilentiful though disseminated 
in these formations, and are believed to be derived from the decomposition 
in place of the glassy constituents of rock fragments, are considered to be 
the principal agents In effecting this exchange of bases, although the ex- 
change may be aided by such minerals as kaolinite, feldspar, and mica. This 
exchange of bases is accomplished at a depth of 125 ft. or less. There 
is no tendency for the water to acquire more dissolved material with in- 
creasing depth. The amount of total dissolved solids is therefore determined 
relatively near the surface. 

Effects of storage on artificially polluted waters, R. O. Fbedebiok 
{Analyst, 49 {1924), No. 575, pp. €3-73). — Studies into the chemical changes 
which occur in excretally polluted water In storage are reported. The find- 
ings were coordinated with the results of analyses of nearly 1,000 samples 
of water from every type of source throughout the British Isles. 

Studies to determine comparatively the changes taking place in water 
polluted with urine, with an equal quantity of feces, and with the same weight 
of a mixture of equal parts of urine and feces showed that the chemical 
changes in samples take place comparatively slowly, and that quite different 
results are obtained according to the nature of the pollution. The analytical 
results showed that if poUutien of the water is very recent, the evidence in 
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the samples will be more pronounced if the analysis is actually delayed for a 
considerable period. 

It was further found that in the case of a very recent pollution, particularly 
urinary, the free ammonia obtained by distillation is not infrequently evolved 
in a large number of fractions, each of which after the first few contains about 
the same amount as that immediately preceding. In samples in which the 
pollution is more remote, the free ammonia is completely evolved in a small 
number of fractions which show progressively a distinct fall in amount. 

Rectmt pollution is indicated by distinct evidence of free ammonia. It was 
found that, of waters considered fit for potable purposes, none contaliied free 
ammonia in excess of 0.003, albuminoid ammonia in excess of 0.008, or nitrites 
in excess of 0.0001 part per 100,000, after excluding samples which could have 
derived these .substances from other than excretal sources. It is concluded 
that these are the limits which, if exceeded and a nonexcretal origin can he 
excluded, provide definite evidence of excretal pollution. It is also concluded 
that the nitrates should not exceed 0.05 part per 100,000. 

It is pointed out that it is not necessary to exceed all these figures to cause 
suspicion. A distinct excess of any one is sufficient, although the occurrence 
of only a single abnormality is said to be uncommon. Attention is drawn to 
the fact that, in the polluted waters considered, the limit for free ammonia 
was not exceeded in 32 per cent of the cases, for albuminoid ammonia in 16, 
and for nitrites in 14 per cent. 

It was further found that exposure of samples of water to light resulted in 
an enormous Increase in the albuminoid ammonia content due to«the growth 
of algae, but for all practical purposes there was no effect on the rate of pro- 
duction and the amount of free ammonia and nitrites. This is considered 
IMToof that there is a fallacious increment to and not a decrement from the 
irdications of pollution on storage in light as is commonly supposed. 

The presence of 0.1 part X)er 100,000 of copi)er sulfate in samples stored in 
the dark very greatly restrained the production of free ammonia and entirely 
inhibited its oxidation into nitrites and nitrates, thus preventing to a great 
extent the creation of evidence of original pollution. Chlorination to the 
extent of 3 parts per 1,000,000 of samples stored in the dark completely pre- 
vented, for all practical purposes, the production of free ammonia, nitrites, 
and nitrates, and even one-fourth of this amount of chlorination was only 
slightly less effective. 

Size and depth of sand for filters {Engin. and Ctmtraot., Water WorJcB, 62 
(1924) t No, 4* PP> 827t 828 ). — ^The results of tests conducted by C. M. Daily on 
the size and depth of sand in seven water filters are briefly reported. 

It was found that good water may be obtained with a 12-ln. bed of sand by 
sacrificing the length of run through the use of fine sand. No sand finer than 
0.38 mm. is considered to be desirable in a filter bed, and sand coarser than 
1 mm. did not appear to be of any value. It is considered doubtful If any 
advantage is secured by having a greater depth than 24 in. of sand in a filter. 
Sand 24 in. deep composed of four layers. Including (1) a 2-in. depth graded 
from 0.38 to 0.49 mm., (2) a 6-ln. depth graded from 0.49 to 0.62 nun.* (8) a 
10-in. depth graded from 0.62 to 0.82 mm., and (4) a 64n. depth graded from 
0.82 to 1 mm., was found to give satisfactory results. 

It was further found that where sand grains become coated with cal<duia 
deposits smaller sized grains should be used, and that the rate of filtration 
may Influence the character of the effluent for any grading of sand, 
effluent after washing was first clear, then became turbid, and after a period 
of from 80 to 45 minutes, running at one-fourth rate, became clear and re- 
mained so even after raising the rate until the tests were condi^ed. 
best effluent was produced after 8 hours In service. It was louii4 
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agar count in the effluent may not vary as the turbidity varies, but that it 
roughly follows the same changes. 

Revenue report on the irrigation works of the Ajmer-Merwara District 
for the year 102S2— 23, E. G. Gibson et al. {Ajmer-Merwara Irrig, Works 
Hpt., 1922-23^ pp. 21 ^ pis. 2). — The text of this report is given. 

Public Roads, [January, 1026] {V. S. Dept. Apr., Public Roads, 5 (1925)^ 
No. 11, pp- 26, figs. 14)- — ^Thls number of this periodical contains the status of 
Federal-aid highway construction as of December 31, 1024, together with the 
following articles: 

The Supporting Value of Soil as Influenced by the Bearing Area, by A. T. 
Goldbeck and M. J. Bussard (sc^e below) ; Highway Research Board Proceed- 
ings. by J. L. Harrison ; Iiec*ent Conclusions in Highway Research, by A. T. 
Goldbeck; Comparisons of the Strength of Concrete in Tension and Compres- 
sion, by N. M. Pinkbiner (see below) ; Highway Income from the Motor Vehicle, 
by H. R. Trumbower; and Highway Transi)ortation Courses, Their Place and 
Content, by C. L. Raider. 

Comparisons of the strength of concrete in tension and compression* 
N. M. Finkbineb ([/. Dept. Agr„ Public Roads, 5 (1925), No. 11, p. 14 ). — 
Studies conducted by the'Oregon State Highway Commission are briefly re- 
ported, indicating that under general field conditions in Oregon the com- 
pressive strengtJi of concrete in ]>ounds i>er square inch divided by 10 will give 
approximately the strength of the concrete in tension at the age of 28 days. 

The supporting value of soil as influenced by the bearing area, A. T. 
Goij)beck and M. J. Bussabd (17. S. Dept. Agr., Public Roads, 5 (1925), No. lip 
pp. 1-4* S, figs. 9). — Studies are reporteil which showed that when a given unit 
of load is applied to a soil over various areas, the depth of penetration is 
directly proportional to the square root of tlie area over which the load is 
applied. The general form of the relation expressed mathematically is 





in which p and P arc the penetrations resulting from the applica- 


tion of a constant unit load to areas a and A. 

The above relation was established experimentally, and was also developed 
mathematically on the assumption that for any particular soil the areas under 
pressure at different depths are confined within lines of like inclination 
extending fix)m the boundaries of the bearing areas. 

The viscosity of oils at high temperatures, A. R. Portsch and R. E. Wil- 
son (Indus, and Engin. Chem., 16 (1924), No. 8, pp. 789-792, figs. S). — Due to 
the lack of data on the viscosity of oils at temperatures above 212* P., data 
and curves covering viscosity determinations on a wide variety of oils from 
Midcontinent and similar crudes up to a temperature of 495* are presented. 
The curves are discussed, and a method of interpolation is outlined by whlcli 
It should l>e possible to obtain to within a few per cent the viscosity of prac- 
tically any oil derived from Midcontinent or other intermediate base crude 
at any temperature up to 550*, given a single reliable determination of its 
viscosity at ordinary temi)eratures. 

Docs the zn/p function fit the facts? A. E. Becker (Indus, and Engin» 
Chem., 16 (1924), No. 8, pp. 856, 857, figs. 3). — Data are presented which are 
taken to indicate that the theories which have been advanced in regard to the 
en/p relation in the lubrication of bearings fail to fit the facts. This rela- 
tion is thht, for a given bearing and a given oil, changes In the coeflicient 
of friction are determined largely by the modulus sn/p, in which z is the vis- 
cosity of the oil at the temperature of the oil film, n represents the revolutioiiB 
per minute, and p is the nominal pressure on the bearing In pounds per 
square inch. 


44831-- 25 7 
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Industrial electricity, W. H. Timbie {Kew York: John Wiley d Sons, Jnc.; 
London: Chapman d Hall, Ltd., 1924, PP- figs. 4^9 ). — This Is one of 

the Wiley Technical Series, and its purpose is to explain how direct current 
electricity is generated, transmitted, and used, and to atford an adequate 
foundation for further study in the application of alternating current elec- 
tricity to modern practice. It contains chapters on power and power trans- 
mission ; Ohm’s law ; distributing systems ; electric power ; electrical proper- 
ties of wire; methods of measuring resistance ; magnets and magnetism ; elec- 
tromagnets; the magnetic circuit; generators; motors; armature winding and 
commutation ; further applications ; inductance ; dieleiftrics, insulators, and 
condensers; electrochemistry; electrical measuring instruments; and vacuum 
tubes and gaseous conduction. 

Some research features of the application of electricity to agriculture, 

R. W. Tbuixingeb {Ayr. Engin., 5 {1924) » Nos. 8, pp. 180-185; 9, pp. 203-208 ). — 
A preliminary analysis is given of some of the more important research 
features involved in the application of electricity to agricultural processes 
along the lines discussed editorially (B. S. R., 51, p. 301). 

Artificial haymaking {Impl, and Mach. Rev., 50 {1924), No. 594, PP* 054, 
655, fig. 1; also in Engineering [/vowdon], 118 {1924), No. 8068, pp. 554, 555, 
figs. 2). — A brief account is given of studies conducted by the Institute of 
Agricultural Engineering Research of Oxford University, England, on the 
artificial drying and curing of hay. Investigations on the consolidation of the 
atack, porosity of the material in relation to penetrability, design of the 
chamber around which the stack is built, and the design of the., fan resulted 
in the development of a central chamber that permits of equal penetration of 
the air in the stack. 

It has been found that the requirements of proper drying are met best by 
using a cone-shaped structure in a circular stack. The slope of the side of 
the structure is based on turbulcmce, consolidation of the crop, and the porosity 
at different levels. A special air preheating arrangement is used in which 
the air is drawn by a fan over several hot 8i>ot8 or spiral heat conductors 
heated by paraffin fires under pressure. This air passes out of the heating 
chamber through a duct into the central chamber in the stack, from whence 
it passes uniformly to all parts of the mass. It has been found advisable 
to restrict the size of the stacks to from 10 to 25 tons, and to build them regu- 
larly to avoid uneven distribution of the air. The hay is stacked immediately 
after cutting, and blowing with preheated air is started as soon as the ktack 
is completely made. It has been found that under ordinary circumstances a 
stack containing excess moisture will gradually heat until a temperature of 
120° F. is reached. Fermentation then sets in and causes a rapid rise to 
about 150°, which is sufficient to kill many of the bacteria responsible for 
the heating. A| such a stage, however, there is danger of another rapid rise 
due to ordinary chemical oxidation. In the drying process there is no need 
for the stack to rise above 100°, and fermentation is completely arrested. 

The hay made by this process has been of a green appearance and has a 
pleasant smell and good taste. On the other hand, hay made in the ordinary 
way has some of Its chemical constituents destroyed by the sun and prolonged 
exposure. Nutritive elements of the artificially cured hay are also said to 
be preserved to a greater extent. It is noted that the artificial method of 
curing is also being extended to com drying. 

Heat loss throngh wall constmctlons. A* Kolflaath {Jour, Amer, Son, 
Heating and Ventilating Engin,, SO {1924), Nos, 9, pp, eSff^43, figs, 7/ 10, pp> 
661-^68, figs, Experiments conducted at ^e Norway Institute of Tech- 
nology on the principles governing the loss Of heat through the walls of 27 
different test houses built in an open field are reported. The houses had Inidde 
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dimensions of ti.O by 6.6 by 7.5 ft. The data obtained are analyzed primarily 
for the purpose of indicating their application in the determination of heat 
transmission coefficients of different types of wall construction. 

Tests on the hydraulics and penamatics of house plumbing, H. E. Bab- 
bitt {III- Univ,, Engin, Euept, Sta. Bui. pp. 80, figs. SI). — Studies to 

obtain information concerning the positive and negative pressures found in 
soil stocks, waste pipes, traps, and vent pipes, and also concerning the limita- 
tions of rates of discharge and the capacities of waste pipes and soil stacks 
are reported. Various diaineters, lengths, and arrangements of piiies, traps, 
and vents were tested. 

The maximum change of level of the water in a trap resulting from the appli- 
cation of pressure was found to be approximately the same for all diameters 
of traps, provided they are sufficiently large to render the effect of friction In 
retarding the movement of water negligible. The minimum diameter of trap 
to .satisfy this condition seemed to be about 1 in. This is taken to Indicate 
that for practical purposes in plumbing design the change of level of the water 
in traps will be the same under the same application of pressure, regardless of 
the depth of water in the trap. 

The withdrawal of water from a trap was found not to weaken Its resistance 
to the passage of air, provided tlie volume of water remaining in the trap was 
sufficient to fill the connection between the two legs and to form a vertical 
c<ilumn of a height equal to the depth of seal in that leg of the trap in which 
the water rises. The resistance of a trap to the passage of air through it was 
found to vary directly with the depth of the seal. It is concluded that for 
safety In plumbing design it should be assumed that a water closet, other than 
the automatic valve type, may discharge at the rate of 50 gal. per minute for 
7 seconds. 

Witli uri vented traps the pressure was found to vary as the five-halves power 
of the rate of discharge down the soil stack. With vented traps the pressure 
varied as some constant power of the rate of discharge, depending upon the 
type and capacity of the vent, and varying between about one-third for very 
coini)lete venting and five-halves for no vent. Tlie positive pre.s.sure in un- 
vented traps was found to vary as the five-halves power of the height of fall 
of the w^ater to the point of observation. Neither positive nor negative pres- 
sures were produced above the point of entrance of water to the soil stack. 
Tl»e negative pressure was found to be dependent both upon tlie vertical dis- 
tJince the winter falls to the point where the negative pressure is measured and 
upon the vertical fall l)elow this point. The greatest positive pressure is 
greater than the greatest negative pressure aiiywdiere in a soil stack. 

The maximum rate at wdiich water will flow down a 4-in. soil stack without 
creating uncontrollable pressures in a plumbing system w^as found to be high, 
aiffi a 2-in. pipe is considered to be unsuitable for use as a stack. The rates 
at which one horizontal waste pipe of the same diameter as the soil stack will 
discharge water into a soil stack through a sanitary T without backing up in 
the waste pipe were found to be for a 2-ln. soil stack 25 gal. per minute for 7 
seconds, for a 3-in. soil stack 50 gal., and for a 4-in. soil stack 100 gal. 

The submergence of the house drain resulted in a material increase in the 
pressures created in a plumbing system. Since the use of a house trap, either 
vented or unvented, at the end of the house drain increases the pressures 
throughout the plumbing system, it Is concluded that such a trap should not 
he used. Closures of the top of the soil stack or of vent pipes were found to 
result in such increases of pressure as to endanger the seals In trap. 

House painting, A. H. Sabin {Kew York: John Wiley d Sons, Inc.; London: 
Chapman d Mall, Ltd., 19^4, S. ed., rev. and enl., pp. This is a prac- 

tical treatise on house painting, glazing, paper hanging, and whitewashing. 
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EUEAL ECONOMICS AND SOCIOLOGY 

Farming partnerships in Tuscany as exhibited in some medieval docu- 
ments [trans. title], A. Casabianca {Atti R, Accad, Georg, [Florence'^, 5. ser., 
20 (1923), No. 2-4, pp. 19-28). — These notes describe some of the earliest farm- 
ing partnership contracts and references to the system found in the medieval 
literature of Italy, certain of them dating back to the sixth century. The 
earliest actual authentic document of such a contract is said to bear the date 
of August 17, 1224. 

More profit for the wheat farmers of central Kansas, J. W. Tapp and 
W. E. Gbimes (U. 8. Dept. Agr„ Farmers* Bui. 144 O (19.24), PP- 
11 ) . — This is based upon data which have been noted ( E. S. R., 52, p. 688) . 

Costs, profits, and practices of the sweet potato industry in New Jersey, 
1922, A. G. Waixee and H. B. Weiss (N, J. Dept. Agr, Circ. 70 (1923), pp. 55, 
figs. 17). — Survey data collected in the field covering the year 1922 are Incor- 
porated in these pages, together with information as taken from ofiicial reports 
and other sources. New Jersey is found to rank second in the numl)cr of 
cars of sweet potatoes shipped, and with a production of less than 5 per cent of 
the total crop to ship to market from 15 to 20 per cent of the total car lot 
shipments. 

The cost of producing sweet potatoes in New Jersey in 1922 was $167.78 pev 
acre or 94.9 cts. i>er bushel, the cost of growing plants amounting to $18.57 imv 
acre, preparing the seed beds $13.27, planting and caring for the crop $34.04, 
and labor and materials up to the XK>lnt of harvesting $91.60. Jlarvestlng, in- 
cluding storage, containers, labor, and insurance, cost $64.96, and interest on 
land or land rental was estimated at $8.87. Man labor was the largest single 
item of expense, representing 43.7 per cent of the total cost. Next in order 
were fertilizer 10.4, containers 10.4, horse labor 9.9, land rental 5.3, and manure 
4.2 per cent. An average of over 21 days of man labor per acre were required 
to raise the crop. Of the total production 34.3 per crent was produced at a 
cost of 80 cts. or less per bushel, 7.8 per cent at $1.41 or over, and the bulk of 
the crop within the range of 81 to 140 cts. per bushel. The farms producing 
100 bu. or less had an average cost of $1.56 per bushel, while those producing 
251 bu. and over per acre had an average cost of 66 cts. per bushel. The 
average yield per acre in 1922 was 176.7 bu., in comparison with the 10-year 
average of 129. 

New Jersey has storage facilities for over 375,000 bu. of sweet potatoes, or 
a capacity for at least 10 or 16 per cent of the total crop. Over a period of 
years it has been found slightly x)rofitable to store; during the 5-year period, 
1918-1922, it was more profitable. 

The cost of raising swine under existing conditions In the College of 
Agriculture, D. B. Pena (Philippine Agr., 12 (1924) f No. 10, pp. 409-479, 
fig. 1). — ^An experiment begun August 11, 1920, and ended December 1, 1921, 
at the College of Agriculture of the University of the Philippines was intended 
to determine the profits of hog raising under conditions existing at the college 
and to discover the relation of the proportion of Berkshire blood to the rapidity 
of growth of pigs. Not Including pigs that died, 73 pigs, 9 sows, and 11 litters 
were used in this study. The growth data are briefly discussed. 

The economic phase was carried out by recording the labor^ feed, and dis- 
infectants used, the depreciation on equipment, the rent of land and sows, and 
depreciation on the sows. The sum of these items was subtracted from the 
sum of the revenue derived from the sale of products to show the net return. 
The gross income from the 73 pigs, 23 of which were sold for breeding and 50 
for meat, was 161.23. The total expenses were n, 772.77, maldiig a net 
income of K88.46, which is calculated as 30.5 per cent of the average invest^ 
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uient for the period of years, or 22.P per cent per annum. Conditions are 
considered to have been more favorable in this experiment than at normal 
times. Under existing conditions at the college, the project was profitable 
when the retail price of pork waa ^1.20 4 kilogram. After deducting all costs 
of operation, the managerial Income of the operator was f^291.65 per annum. 

The depreciation of the currency and its eHects on agricultural credit 
in Germany, W. von Altkock (InternatL Rev. Agr. Econ. IRome^, n. ser., 2 
(192/t), No. 2, pp. 163-193). — The credit system of the Landschaften in Germany 
made It impossible for these institutions to take into account the changed 
conditions in money values of the postw’ar period, and their method of obtain- 
ing capital by issuing mortgage bonds met with difficulties. The nominal 
value of their capital in relation to the fall in the mark was increased by 
raising the estimated values of buildings and other assets. The Landschaft 
bonds and other mortgage bonds are said to be no longer adapted to the needs 
of the period, and a substitute has been found for them in certificates of the 
sale of rye and bonds on a basis of rye values. 

A rye bond bank making loans on mortgage securities was founded as a 
limited liability company by the society for the settlement of new lands at 
Ilerlin. Another banking enterprise wms founded in November, 1922, on a 
somewhat similar basis, mainly to encourage land improvement. Its object 
is particularly the financing of large land improvement schemes. In the 
spring of 1923 the Central Landschaft for the Prussian States decided to grant 
rye loans and to issue rye bonds. Various other enterprises are noted, in- 
cluding the activities of cooperative and other organizations providing per- 
sonal credit. 

The higher finance of agricultural co-operation in India, H. Cai.vpzrt 
ilnternatl. Rev. Agr. Emn. [Romel^ n. ser., 2 {1921^), No. 2, pp. 231-239 ). — 
Numerous devices were resorted to in order to meet the demand for an outside 
financing agency for cooperative societies In India. Central provincial banks, 
banking unions, and certain intermediary institutions are described in this 
paper. 

The organization and development of cooperative fire insurance com- 
panies in New York, II. W. BARTLE'rr {New York Cornell Sta. Dul. J^35 (1924), 
pp. figs. 7). — The costs and some of the factors contributing to the success 
of these companies are set forth on the basis of data compiled since 1910 as 
obtained from State insurance rei)orts. 

On January 1, 1923, there were 160 cooperative fire insurance companies In 
New* York State operating in 58 counties. They were of two general types, 
135 assessment and 31 advance premium companies. It is estimated that of 
the total insurance on insurable farm property in the State approximately 90 
per cent was written by cooperative companies. Of the total insurance of 
cooperative companies, 72 per cent was written by assessment companies in 
1923 and 60 per cent by county assessment companies. The latter are said 
to be probably the most satisfactory type, since their losses and expenses are 
somewhat lower. Losses were found to have been greater in counties where 
low land values prevail than in those of high land values. The success of 
cooperative fire insurance companies is largely due to the fact that they have 
given reliable insurance at reasonable cost. 

Tax revisioii in Kansas, IS. Englund {Kansas Sta. Bui. 234 (1924), pp. 3-95, 
flvs. 8). — Data have been compiled from Uie Federal census and other official 
sources, and some information from an earlier investigation (B. S. R., 52, 
p. 294) is used in support of a statement of the principal reasons why tax 
revision is needed in Kansas. A program involving changes in the valuation 
of property for taxation and the institution of a State personal income tax 
and a tax on mineral and oil lands and on gasoline is outlined. 
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Wheat forecasts in the Punjab, H. K. Tbevaskis {Agr, Jour, India, 19 
il92k)t No. S, pp. 2S2-250). — Crop statistics are said to have been collected 
originally in the Punjab for land revenue purposes, and an inevitable tendency 
toward underestimating the outturn was Involved. The development of wheat 
export and the Increased anxiety on the part of the Government to secure an 
adequate supply of food for the population have given rise to a demand for 
statistics free from bias. A method of gathering and checking village estl- 
mates for outturn, consumption, and stocks in hand is presented. 

The statistical measurement of the elasticity of demand for beef, H. 
Schultz {Jour, Farm Econ., 6 (1924), No. 3, pp. 254-278, figs. 8). — ^The problem 
dealt with in these pages is that of determining the effect of a tariff on the 
price paid by the consumer, on consumption, and on Imports and profits in the 
cattle industry. Statistical data were found to be available with respect to 
the total quantity of beef slaughtered under Federal Inspection in the United 
States and the prices at Chicago of native beef cattle per 100 lbs. live weight. 
The period covered by these statistics includes 73 months from January, 1907, 
to January, 1913. The method of trend ratios was used in eliminating dis- 
turbing factors influencing the price of beef, deriving the demand curve from 
the ratios of the data to their respective trends. When the production ratios 
and price ratios are plotted they exhibit a fair inverse correlation, although 
the effect of an increase In production upon prices is found to be not Immediate. 
The tendency, however. Is for prices to decline as production Increases. 

The elasticity of the domestic demand is derived and found to be about -4.5. 
Its margin of error is indicated, and some possible objections, both to the data 
and the metliod, are anticipated and discu8se<l. The data which are neces- 
sary for the derivation of the coefficients of the domestic and foreign supply 
are said to be lacking. It is held that the effect of the tariff on beef is an 
example of a case where the demand is elastic and the tax is levie<i on the 
elastic supply, and that the Increase in price due to the tariff is not so great 
as it would have been had our demand been Inelastic, but not so small as it 
might have been had the foreign (taxed) supply been less elastic than the 
domestic (untaxed) supply. The quantitative answer to the problem set is 
deemed still unanswerable until further statistical data are available. 

The determination of hog prices at public markets, E. N. Wentworth 
and T. U. Ellinger {Jour. Farm Econ., 6 {1924) ^ No. 3, pp. 279-282 ). — ^Thls 
study is based upon prices of hogs and pork products as exhibited in data 
published by the U. S. Department of Agriculture, comprising the items of the 
monthly receipts of hogs at Chicago, the monthly average prices of medium 
weight hogs at Chicago, and monthly price quotations at eastern points on fresh 
pork loins, breakfast bacon, smoked hams, picnic shoulders, and lard. The 
quotations cover the period of 46 months from January 1, 1920, to October 31, 
1928. 

The relationships between six of the variables mentioned have been corre- 
lated in all combinations of two. The relative size of these coefficients indi- 
cates that prices on live hogs are more closely correlated with prices on 
cured pork products and lard than with loin prices. This fact suggests that 
live prices are, therefore, more definitely determined by them than by loin 
quotations. The multiple correlation between live prices and the combined 
six other variables has been calculated. Pour conclusions are drawn as follows : 

(1) If receipts were constant and provision prices were constant, hog prices 
would display no appreciable variation. (2) Current hog quotations do, to a 
remarkably high extent, reflect the number of animals marketed by the pro- 
ducers as well as the prices which the consuming public is willing, at that 
particular time, to pay for the finished products in the volume available for 



1925] 


RURAL ECONOMICS AND SOCIOLOGY 


693 


sale. (3) The six factors included in this analysis account for practically all 
variations in the average monthly hog prices, and other suspected causes of 
fluctuations either neutralize each other or are insignificant. (4) For the 
period covered by the study, it appears that the cause of price variations in 
live hogs originated outside of the marketing system and in the field of pro- 
duction or consumption. 

Interim report on meat, poultry, and eggs, Mauquess of Linlithgow 
ET AL. {London: Min, Agr, and Fisheries, 192S, pp. 185, figs, 7). — ^TL'his is another 
one of the reports of the departmental committee on distribution and prices 
of agricultural produce in the same series previously noted (E. S. It., 50, p. 
GOO). The oral evidence obtained in the course of the investigation consisted 
largely of details of private and in many eases of competitive businesses. 
Furthermore, questionnaires were furnished to meat retailers throughout 
Great Britain, of which between 700 and 800 were returned complete. In- 
formation with reference to meat is presented in sections on statistics of live- 
stock and meat, methods of marketing stock and of distribution of fresh meat 
and bacon, costs of marketing livestock, slaughterhouses and slauglitering 
charges, costs of distribution of meat and bacon, the price structure, meat 
markets and depots, Insurance against condemnation of meat, cooperation of 
producers, and the imported meat trade and empire supplies. That with re- 
si)ect to poultry and eggs is covered in sections on production and consump- 
tion, methods and costs of marketing and distribution, preparation for market, 
packages, and cooperation of producers. 

Cold-storage holdings to October, 1024 {V. Dept. Agr., Statis. Bui. 4 
{1925), pp. 82). — The statistics in this bulletin, prepared by the Bureau of 
Agricultural Economics, are presented in revision of earlier information (E. 
S. R., 49, p. 892). 

Crops and Markets, [January, 10251 {V. Dept. Agr., Crops and Mar- 
kets, 3 {1925), Nos. 1, pp. 16; 2, pp. 17-32; 3, pp. 33-^8, fig. 1; If, pp. 49-64; 
5, pp. 65-SO). — Statistics are tabulated from current weekly market reports 
covering important classes of agricultural products and specific commodities, 
and brief special articles are given, reviewing their situation in the market. 
Foreign croiis and markets notes are also presented. 

Agriculture and American business, J. H. Barnes (In The Genius of 
Amef'ican Business. Garden City, N. Y.: Doubled ay, Page (& Co., 1924, pp* 
42-51). — This chapter from a book of collec’ted addresses puts forth the con- 
viction that agriculture in the United States is in a secure position, and 
emphasizes the need for expansion of railroad facilities as one means of pre- 
serving it. 

Agriculture and foreign relations, J. H. Barnes (In The Genius of Amerir 
can Business. Garden City, N. Y.: Doubleday, Page c€- Co., 1924, PP* 52-61 ). — 
Another chapter from the hook noted above discusses the interest of the 
American farmer in the restoration of buying power In Europe, reviewing the 
position of Germany, France, Great Britain, and Italy as the chief customers 
for the products of American agriculture. 

European economic conditions which affect the markets for agricul- 
tural products, H. B. Smith {XJ. S. Dept. Com., Bur. Foreign and Dorn. Com., 
Trade Inform. Bui. 235 {1924) ^ pp* II’4-62). — Questions relating to the purchas- 
ing power, productive ability, labor conditions, social and financial stability, 
and industrial and agricultural activity In the principal countries of Europe are 
covered in this bulletin. One of the facts of prime significance brought out is 
that, according to the best estimates available, industrial activity in Europe 
is on a level only 60 or 70 per cent as high as before the war. The economic 
situation of individual countries is set forth in some detail. It Is held that 
most of Europe has been and Is financing its trade through measures w'hlch are 
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neither sound nor constructive, and which place a limit upon the extent to 
which they can be made effective in the future. 

^he future of wheat export from the United States, A. E. Taylor {Kan», 
mate Bd. Agr. iQuart.-\ Rpt,, {192^), No. 169, pp. The author dis- 

cusses the position on the world market of wheat exported from the United 
States. It is declared that €?xpansion of production is to be expected in Canada, 
Argentina, and Australia, as well as in Russia. A number of price fixing and 
marketing schemes are discussed. The Coulter plan providing for extension to 
wheat growers of already existing governmental credit facilities with specified 
application of the credits to diversified farming and particularly the pur- 
chase of animals is favored as sound and constructive. Farmers were advised 
to restrict operations in 1923-24 to the domestic basis, and it is held that they 
should not be told that experiences and precedents in cooperative marketing 
warrant the expectation that such collective organization would raise the price 
of wheat sold In the export market. 

Permanent agriculture, population restriction, and national progress, 

B. M. East (In Mankind at the Crosttroads, Neio York and London: Charles 
Scribbler's Sons, 1923, pp. 146-198, figs, 4 ), — This chapter from the author’s 
book on ix)pulation and the food supply comprises a brief sketch of the agri- 
cultural situation in the United States in its relation to i>opiilation problems, 
which brings together data from several official and other sources with 
regard to the limitations upon natural resources, as well as a discussion 
of problems of agronomy bearing upon the future food resources of the 
United States and the world and the probable development of the agricul- 
tural industry. 

The agricultural regions of North Dakota, R. E. Willard {North Dakota 
8ta. Bui. ISS (1924), PP- 5-168, figs. 04 ). — ^The material presented here has 
been assembled from a number of official sources, and constitutes a survey of 
the physical and climatic features of the State, the princiiml regions for the 
production of particular crops, yields, relative damage to crops, the agri- 
cultural belts of the State, and crop production trends. A synopsis of North 
Dakota agriculture is given by counties. 

Rural social survey of Hudson, Orange, and Jesup consolidated school 
districts. Black Hawk and Buchanan Counties, Iowa, G. H. Von Tungeln 
and H. L. Eeixs (Iowa 8ta. Bui. 224 (1924), PP- 201-251, figs. 18 ). — The report 
is made of a detailed survey of 385 farm homes and farm families, which 
was conducted by means of personal interviews during the year 1020-21. In- 
formation Is presented showing the nationality and marital condition of the 
population, the size of families, and the economic, social, educational, and 
religious conditions which prevail in these regions among botli tenants and 
owners. In general, about 75 per cent of the young people declared their In- 
tentions of remaining on the farm, and from 55 per cent in Jesup to 94 
per cent in Orange district of the tenants who did not own land showed that they 
expected to become farm owners. The appendix compares the results of 
an earlier survey of the Orange district (E. R., 40, p. 593) with those of 

the year 1920-21. 

Monthly Supplement to Crops and Markets, [January, 1025] (17. 8. 
Dept. Agr., Crops and Markets, 2 (1925), Sup. 1, pp. 32, figs. 3 ). — ^The results 
of the December 1 pig survey, tabulated data showing the utilization of the 
corn crops of 1923 and 1924, and a survey of the world flaxseed production, 
together with reviews of the 1924 produce season and the production of cer- 
tified seed potatoes and statistics of American cotton consumption, 1924, with 
comparisons, are featured In this issue. The usual estimated farm prices of 
important products and statistics of the livestock and meat situation and of 
fruit and vegetable shipments and prices are presented. 
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Horsest nmles, and motor vehicles {XJ. 8. Dept, Apr,, Stati^ Bui. 5 {1925) ^ 
pp. 95 ) . — Statistics for the year ended March 31, 1924, with comparisons, com- 
piled in the Bureau of Agricultural Economics from commercial and official 
sources, are presented in 104 tables showing the numbers, receipts, ship- 
ments, exports and imports, costs of raising and prices of horses and mules, 
and the production, uses, costs, and other Items with respect to motor 
vehicles. 

Agriculture [In Algeria in 1923] [trans. title], T. Steeo {IGouvt. O^n, 
Alg6rie'\ Expose Situation Q€n, Alg&rie, 1923, pp. 501-501, 525-528, 558-562, 
585-705). — The annual report with reference to the encouragement of agricul- 
tural interests by the Government of Algeria is submitted, continuing the 
series previously noted (E. S, R., 50, p. 193). 

AORlCTrLTUKAL EDUCATION 

Report of the committee on agricultural education and research in 
Scotland, A. H. B. Constable et at. {Edinlmrgh: Govt., 1924., PP- 54> ahs. in 
Scot. Jour. Agr.^ 7 {1924), No. 4, pp. 401-40//). — This committee report gives a 
short summary of the development of agricultural education in Scotland from 
1790 onward, and traces the rise of teaching centers at Aberdeen, Edinburgh, 
and Glasgow, respectively. 

The growth in expenditure at these three collegiate centers is noted, the 
gradual Increase in the proimrtion of State to local contribution being spe- 
cially brought out. The existing organization of the colleges and their 
methods of working are described, the extension work in the counties is noted 
in some detail, and the general results of the wliole system are reviewed. 
The relations between the universities and the colleges are considered in 
view of a suggestion made to the committee that all the higher scientific 
teaching should be left to the universities. Suggestions are made for modify- 
ing the curricula at the colleges and for encouraging a certain amount of 
specialization at each center in relation to the prevailing types of agricul- 
ture in the respective areas. Evidence pointed to the fact that the governing 
boards of the colleges have grown too big, and the committee proposes recon- 
struction of these bodies. 

A section of the report is devoted to a discussion of the problem of rural 
education, which, in the opinion of the committee, is the most difficult of 
those reported ui)on. It is recommended that an experiment be made in 
establishing one or two residential schools offering short courses to farmers’ 
sons along the lines of the inexpensive schools in Denmark, Norway, and 
Sweden. Special training in women’s work on the farm is also recommended, 
and the value of the work of women’s rural institutes in this connection is 
recognized. 

The 30 specific recommendations of the committee are drawn up with 
regard to agricultural education, research, and veterinary colleges. With 
regard to research, it is deemed important to encourage further investiga- 
tion in animal diseases and plant breeding. It is declared that Rowett Re- 
search Institute should be provided with an experimental and demonstration 
farm, and that a research institute should be established in connection with 
the National Dairy School at Kilmarnock. The systematic recording and 
analysis of data necessary for agricultural cost studies should be resumed 
and extended, and provision should be made for si)ecial research in plant 
pests and diseases. It is recommended that careful consideration should be 
given to the suggestion for a limited tax on agricultural land as one means 
for raising special funds for agricultural research. 
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[SeTenth and eighth reports with reference to the work of the Federal 
Board for Vocational Education in agriculture and home economics] {Fed. 
Bd. Vocat Ed. Atm. Rpta., 7 {192S), pp. 37-^4, d7-B8, pi. 1, figs. 6; 8 {1924), 
pp. 54-66, 80S9, pis. 3, figs. 7). — Portions of these annual reports set forth 
part-time and other teaching of vocational agriculture, as well as research, 
service activities, and cooperative teacher training work in 1923 and 1924. 

Orchard improvement Instruction in Herefordshire, A. J. Manning 
{Jour, Min. Agr. iGt. Brit,2, 31 {1924), No. 4, PP- S55-S60, pi. i).— -In 1912 
annual competitions were planned for five years as a part of a scheme for 
orchard improvement After the Armistice was signed, the further •develop- 
ment of horticultural education in the county was provided for by the organi- 
zation of systematic training of classes of about six men in pruning and 
grafting. Classroom lessons in fruit growing have been given in connection 
with the winter courses in agriculture for young farmers. 

Students’ competitions at agricultural showrs, A. Gregg {Jour. Min, Agr. 
lot. Brit.l, 31 {1924), No. 4, pp. 349^54)- — Student competitions at agricultural 
and at fat stock shows in Cornwall are described, and the score cards used 
are exhibited. 

Manual in agriculture: Growing things (Pierre, S. Dak.: Dept. Puh. 
Jnstr., 1924, pp. 176, figs. 135). — ^Teaching material and suggestions are pre- 
sented for use in the schools of South Dakota in connection with the State 
course of study. 

Crop production and soil management, J. F. Cox (New York: John Wiley 
d Sons, Inc.; London: Chapman d Hall, Ltd., 1925, pp. XXX-^SIG, Jigs. 225 ). — 
A handbook for students of crop production and soil management problems 
in vocational schools or colleges or for practical farmers is presented. I’art 
1 Includes chapters dealing with farm operatitms, while part 2 covers the 
growing of specific crops. 

Studies in horticulture, J. W. Lrix)yi>, edited by E. Daveni»ort {Chicago: 
Rand McNally d Co., 1924. PP- VIII ’^4^1* fiff^- 192). — This is designed for use 
as a text and guide in high schools giving two or more years of instruction 
in agriculture, one of which is devoted to horticulture. It covers the tw’o 
branches of the subject, namely, fruit culture and vegetable gardening, select- 
ing for treatment a few kinds of fruits and vegetables considered most im- 
portant in the groups to which they belong. Chapters are Included covering 
briefly the preservation and the selling of vegetables. Suggested home projects 
and a list of references constitute two appendixes. 

liossons for pig club members, R. B. Mii.lin (Mont. Agr. Col. Ext. [P«b.] 
No. 68 {1924) t PP- 46, figs. 19). — Eighteen elementary lessons in pig production 
and care are suggested. 

Poultry raising for club members, D. H. HaI/L and J. H. Neely {Clemson 
Agr. Col. S. C., Ext. Bui. 65 {1924), pp. 45, figs. 14 )- — This has been prepared 
for the guidance 6f boys and girls engaged in the second-year activities of the 
boys’ and girls’ poultry clubs of South Carolina. 

Boys’ and girls’ club work: Clothing handbook {Maine Agr, Col. Ext. 
Bui. 149 {1924), PP- 56, figs. 37 ). — This gives concise information on the 
processes involved in garment making, the selection and care of clothing, and 
the recognition of textiles. 

Essentials of sewing, R. G, Cook {Peoria, III.: Mamal Arts Press, 1924, pp- 
238, figs. 162). — ^This textbook is designed as an aid to teachers and to assist 
students In solving the problems of garment making in school and at home. 

The country theatre, H. A. Seckbbson {Corm. Agr. Col. Ext. Bui. 89 {1924) t 
pp. 16, figs. 3). — ^The growth of the little country theater movement In Con- 
necticut is set forth. Books on dramatics and plays adapted to amateur 
production are suggested. 
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California University and Station. — The last legislature appropriated 
$iri5,()00 for the construction of two units of a plant to house the activities 
of the divisions of agricultural engineering and irrigation investigations and 
I)ractiee. 

Twenty-three acres of land recently acquired in Berkeley for the use of the 
College of Agriculture are being placed in condition. Five acres adjoin the 
campus and the remainder are about a mile distant. 

A cold storage unit has been installed in the truck crops laboratory at Davis, 
making available much needed facilitie.s for this division. 

The technical series of station publications has been superseded by a serial 
entitled Hilgardki, a Journal of Agricultural Science^ the first number appear- 
ing ill May. This journal will contain the same type of articles that formerly 
apiHjared in the t<K‘hiiical series, and is dedicated to Dr. E. W. Hilgard, the 
first director of the station. 

.T. W. Gilmore, lu'ad of the division of agronomy, has been granted a six 
months* leave (»f absence, beginning July 1, to enable him to make an agri- 
cultural survey of the Dominican Republic. 

Dr. Jacob Traum, associate profe.ssf>r of veterinary science, was granted 
leave of absence from April 15 to July 1, ns one of a corps of three investiga- 
tors working under the auspices of the IT. S. Department of Agriculture, on 
a study in Europe of foot-and-mouth disease. 

Georgia College. — ^The week of April 6 was oliserved as girls’ club enroll- 
ment week, the ni<*inhership campaign being conducted by the home demon- 
stration agents. In 1024 the membership was 8,402 and the value of products 
»$3G2, 827.65, of which $250,502.07 was from canning clubs and the remainder 
from the dairy, poultry, millinery, and sewing clubs. As a direct re.sult of 
the club work in the State, 65C girls are now attending high school and 146 
are in college, while 700 have bank accounts. 

Illinois University. — The new^ horse barn, constructed of hollow tile and 
concrete with steel framework. Is nearing completion. 

Three new dairy barns, two for catth* and one for calves, and four silos 
have recently been fiiii8he<l. Vitrified tile has been used for all these build- 
ings. The cattle barns are each 118 by 40 ft. and accommodate 50 and 54 
head of cattle, respectively. The calf barn contains 4 bull pens, 8 group calf 
pens, 12 individual calf stalls, and 15 individual cow stalls. 

Kansas College and Station. — In accordance with recent legislation, the 
University of Kansas, the Kansas State Agricultural College, and the three 
State teachers’ colleges on July 1 pass under the control of a nonsalaried 
board of regents of nine members, appointed by the governor. The first 
board comprises 3 members for 1-year terms, 2 for 2 years, 2 for 3 years, 
and 2 for 4 years, and their successors will regularly be appointed for 
4-year terms. 

Dr. F. D. Farrell, acting president since March 2, has been ax>pointed 
president, effective May 5. The degree of doctor of agriculture was conferred 
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on President Farrell April 15 by tlie University of Nebraska. The occasion 
was the commencement exercises of the school of agriculture, at which he 
delivered the princli>al address on Law in Agriculture. 

N. E. Olson, associate professor of dairy husbandry in charge of dairy 
manufactures in the college and station, has resigned to enter commercial 
work, effective June 1. 

A conference of branch experiment station workers was held at Manhattan 
April 13 and 14. 

Feeding trials with dairy cattle recently completed show that there is 
no particular difference in efficiency between com chop and ground sorgo 
seed for milk production when fed with a liberal ration of alfalfa hay, 
grain, and silage, although the ground sorgo seed ration consistently pro- 
duced somewhat more butterfat than the corn chop ration. Ground kafir 
was about 97 per cent as efficient as corn chop for milk and butterfat i>roduc- 
tion when fed in a liberal ration of alfalfa hay, grain, and silage. Alfalfa 
hay was more efficient than sweet clover hay for milk production. 

Louisiana University. — Press reports state that Oscar B. Turner, instructr)r 
in agronomy, was found murdered in the agronomy building June 7. He 
had been at the university since 1923 and was .55 years of ago. No indication 
of his assailant has thus far been obtained. 

Maryland University and Station. — Director H. J. Patterson has also been 
appointed dean of the College of Agriculture. 

Michigan College and Station. — The name of the college was changecl to 
Michigan State College of Agriculture and Applied Science by au act of tlie 
1925 legislature. The change of name became effective May 13, the seventieth 
anniversary of the passage of the act establishing the college and of the 
acquisition of the present college estate, as well as of the sixty-eighth anni- 
versary of the opening of the college. The year 1926 also marks the fortieth 
anniversary of the inauguration of a course in engineering, the thirtieth anni- 
versary of the establishment of a course in home economics and of the passage 
of the law establishing a state-wide system of farmers' institutes, and the tenth 
anniversary of the acceptance of the Smith-Lever Extension Act by the State 
legislature. During the week of May 11 a series of conferences was held com- 
memorating these dates and calling attention to some of the forward-looking 
programs of the various divisions of the college. 

A total of $4,063,000 from State sources will be available for maintenance 
and building work during the next blennitim. This amount provides for a 
$600,000 chemistry building and a $250,000 armory, and $438,000 for permanent 
improvements. Aside from the mill tax, which returns $2,000,000 for current 
maintenance, an additional $700,000 was appropriated for extension and re- 
search. This gives the Institution the largest amount of money ever at its 
disposal. 

L. H. Cooledge, research associate in bacteriology since 1912, died May 12, 
at the age of 37 years. He was a native of South Dakota, graduating from 
the South Dakota College in 1911 and receiving the M. A. degree from the 
University of Missouri in 1912. Among his contributions to science was the 
development of the colorimetric hydrogen-ion method of determining the keep- 
ing qualities of dairy products. He was also among the first to study the 
occurrence of BacterUim ahortum in the milk of the cow, and he has made 
numerous contributions on that subject. 

Minnesota Station. — Arnold H. Johnson, Ph. D., instructor in agricultural 
biochemistry, has been appointed assistant chemist in the Montana Station 
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vice Dr. Paul F. Sharp, who has accepted a position as professor of dairy 
chemistry in Cornell University. 

New Jersey College and Stations. — ^The State appropriations for the work 
of the agricultural college and stations show liberal Increases in a number of 
items for the fiscal year 1926-26. An appropriation is made for the develoi)- 
ment of roads and grounds, $200,000 Is allowed for a new physics building, and 
a small grant is made for the establishment of a chair in journalism. There is 
also a special appropriation for remodeling the administration building. 

Alvah Peterson, Ph. D., associate professor of entomology and associate 
entomologist, resigned May 1 to accept a position with the U. S. Department 
of Agriculture, for the present at the Japanese Beetle Laboratory at Riverton. 
C. C. Hamilton, associate entomologist at the Maryland Station, was appointed 
assistant entomologist on the same date. 

Cornell University. — The General Education Board has granted the depart- 
ment of rural education of the College of Agriculture $10,000 a year for five 
years. Dr. Clyde B. Moore, associate professor of principles of education at 
the University of Pittsburgh, has been given an appointment in the department 
under the provisions of the fund. 

A child-training department has been organized in the new College of Home 
Economics under a grant from the Laura Spellman Rockefeller fund. Dr. 
Nellie Perkins has been appointed head of this department. 

I>r. Burt G. Wilder, emeritus professor of neurology and vertebrate zoology, 
died January 20 at Chestnut Hill, Mass., in his eighty-fourth year. Doctor 
Wilder was associated with the university from 3868 until his retirement in 
3910. During this long period he trained an unusual number of students in 
Ijhysiology, zoology, and related subjects and, at the completion of his first 
(piarter century of service, some of them prepared and published in his honor 
a volume of original contributions to science. He was also a pioneer in inves- 
tigating various zoological problems and had published many papers. 

Dr. J. R. Schramm, professor of botany, has resigned to become editor of 
Hiological AhBtracts and has been succeeded by Dr. L. W. Petrie of Syracuse 
University. 

Dr. Emil F. Guba, assistant extension professor of plant pathology, has 
accepted an api>ointment as assistant research professor of botany. 

New York State Station. — The appointments are noted of Ralph H. Shriner, 
Ph. D., a graduate student at the University of Illinois, as associate in research 
(biochemistry), beginning July 1, to fill the vacancy caused by the resignation 
of Dr. Fred P. Nabenhauer ; Carl S. Pederson, a graduate student at the 
University of Wisconsin, assistant in research (bacteriology), beginning July 1, 
this being a new position created at the last session of the legislature; and 
F. L. Gambrell, a graduate student at Ohio State University, assistant in 
research (entomology), beginning May 1, filling the vacancy caused by the 
transfer of F, G. Mundinger to the entomological work of the Hudson River 
Valley, previously noted. Rodney Cecil of the U. S. D. A. Bureau of Ento- 
mology has been assigned to conduct Investigations on the Mexican bean beetle 
in cooperation with the division of entomology of the station. 

North Carolina College and Station. — James McDowell has been appoiatefl 
in charge of research in the textile school. It is planned to make a study of 
cotton fibers from various parts of the State and elsewhere as to their afiiuity 
for bleaching, dyeing, and mercerlzation, as well as tests of yarns and cloth 
and of starches, the discovery of new uses for the cotton fiber, the problem of 
waste as related to imperfec^t fiber and other factors, and numerous other 
manufacturing problems. 
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Press reports announce that Dean and Director B. W. Kilgore has resigned 
after 30 years^ service, 

Ohio State University and Station. — ^The resignation of President W. O. 
Thompson, effective November 5 when he becomes 70 years of age, has been 
accepted. He has been appointed president emeritus at his present salary. 

The board of control of the station and the trustees of the university have 
approved an understanding whereby a substation will be established at the 
College of Agriculture. Members of the college faculty may be appointed to 
the station staff in the usual way. Such part of their salary as may be agreed 
upon will be paid by the station, as well as all expenses for the research work 
done at the college, and the station will be responsible for their work. Under 
this arrangement the station has appointed Dr. J. I. Falconer head of its 
newly established department of rural economics. 

According to a note in Science, Augusto Bonazzi, for many years in charge 
of soil biological investigations, has accepted the directorship of the Chaparra 
Sugar Cane Experiment Station in San Manuel, Oriente, Cuba. M. A. Bach* 
tell has been appointed associate in the department of farm management, which 
has charge of operations on the three district and nine county experiment 
farms of the State. 

Pennsylvania College and Station. — Miss Emma Francis, assistant pro- 
fessor of agriculture and biological chemistry since 1921, died March 4 at the 
age of 49 years. 

The resignations are noted of L. M. Black, P. A. Frost, and N. E. Phillip.s. 
assistant professors, respectively, of poultry husbandry, zoology, and ento- 
mological extension, and W. A. Kuntz, instructor in botany. George H. Rea 
has been appointed assistant professor of apicultural extension. 

Rhode Island Station. — Basil E. Gilbert, Ph. D., has been appointed chemist. 

Texas Station. — J. J. Hunt, wool and mohair specialist in the division of 
range animal husbandry, resigned March 31 to engage in commercial work, 
and was succeeded May 1 by Frank Grayson, a practical wool and mohair 
grader of many years’ experience In Rhode Island. 

Utah College and Station. — Dr. George R. Hill, Jr., has resigned as pro- 
fessor of botany and plant pathology and dean of the school of agriculture to 
become direertor of the department of agricultural research of a Utah smelting 
and refining company. 

Wisconsin University and Station. — President B. A. Birge is to retire at 
the end of the present academic year and will be succeeded by Glenn Frank, 
editor of the Century Magazine, 

A bronze tablet, known as the Henry Tablet, has been recently set in a 
huge boulder at the entrance to the College of Agriculture grounds. The 
tablet bears the following inscrii)tion : 

The Henry Quadrangle — In Recognition of the Pioneer Services of Dean 
William Arnon Henry to the Science and Practice of Agriculture in this Uni- 
versity, The State, and The Nation from 1880 to 1907 — This Approach to 
The College of Agriculture Has Been Designated by the Regents The Henry 
Quadrangle. 
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That science and religion have the common aim of uplifting hu- 
manity through the education and development of the individual 
was aptly illustrated by a meeting to consider agricultural missions, 
held in this city some months ago as a part of the program of the 
great Interdenominational Foreign Missions Convention. The first 
speaker at this meeting was the head of a commission which, in 1920 
and 1921, made a first-hand study of education in Africa under the 
allspices of the Phelps-Stokes Fund and the foreign mission societies 
of North America and Europe, and in his address he struck the key- 
note of the session by calling attention to the necessity of improving 
the economic and living conditions of backw'ard peoples along with 
or even as a foundation for their religious education. He was fol- 
lowed by several missionaries, who spoke of the extensive work in 
agricultural education already being carried on at mission stations 
in various far-away lands, and by representatives of the Federal 
Department of Agriculture, who discussed a number of specific 
aspects of this movement, which, despite its comparatively recent 
origin, is becoming an increasingly important factor in the improve- 
ment of the world’s agriculture, as well as in the economic and social 
betterment of the peoples immediately benefited. 

The practical applications of agriculture and Christian ethics 
seem to be nowhere more harmonious than when the two are taught 
and demonstrated side by side in the mission stations. In most of 
the foreign mission fields agriculture is usually the principal occu- 
pation of the masses, and yet it is more often true than not that 
their food supply and living conditions are wholly inadequate. In 
much of Central and South America, for example, the necessity 
arises of arousing submerged and subjugated races to an interest in 
raising their standard of living through encouraging the possession 
of land and training small farmers in improved methods. 

Field investigations in representative farming communities of 
north and central China have shown that from 75 to 95 per cent of 
the population is engaged in agriculture on a whole-time basis, per- 
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haps the larger number working as tenants. In the north over 80 
per cent of the population realize a yearly income estimated at less 
than $150 per family of five persons, which amount is the minimum 
for subsistence for such a family- The farmer is said to exist mainly 
by sparing himself all unnecessary exertion from December to 
March, cutting down drastically on food consumption until spring 
when work begins again in the fields, and he must labor in an ema- 
ciated condition for several weeks before a now supply of food can 
be obtained. Mission workers, faced with such conditions among 
the people they desire to serve, find that they must bring about an 
improvement in their economic welfare, principally by giving atten- 
tion to the upbuilding of their agriculture and simple industries. 

Under the tribal organization of the natives of central Africa, it 
is the women who sow and care for and harvest the food crops and 
select and prepare the food ; hence, it is the agricultural education of 
this group that would most directly affect the welfare of the family. 
Among certain pastoral tribes, however, the men are interested in 
livestock and take pride in caring for it. With recent develop- 
ments arising out of British efforts to expand cotton production in 
central Africa, the men are practically compelled to cultivate a 
given acreage of cotton as a direct means of paying flieir taxes or 
as a money crop. The provision of agricultural instruction by the 
missions has been of marked assistance to these peojjle. Indeed, the 
report of the commission already referred to declares that “the 
services of the missionaries equal and in some respects surpass those 
of all other groups in the quality of their influence on the African 
people. . . . The school systems are almost exclusively the result 
of missionary efforts. . . . They usually represent the ideals of 
education prevailing in the home country . . . though . . . they 
are gradually adapting education to the needs of the people.” The 
commission further holds that the best experience in Africa points 
to the conclusion that, while the education of religious workers and 
teachers is evidently the first responsibility of secondary schools 
maintained by the missions, the training of agricultural and indus- 
trial leaders is their second duty, and preparation for medicine, 
theology, engineering, or law their third. 

The famine recurrences and dire poverty in India, which is first 
of all an agricultural country, are well Imown and, together with 
the influence of the caste system, give rise to some of the most urgent 
problems which the missions there must cope with. The instance is 
cited of the experience of Mr. Sam Higginbottom, an America 
evangelist now widely known as a pioneer in the agricultural mis- 
sions field, who upon arrival at his station some years ago was 
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placed in charge of the leper hospital. In an attempt to secure 
better living conditions for the patients and keep them from dwell- 
ing upon their misfortune, he started them at farm work so that 
they might provide part of their food and be able to use their Gov- 
ernment dole for other jiurchases. In order to prepare himself for 
better leadership he returned to the United States for a two-year 
study of agriculture at the Ohio State University. The ultimate 
outcome of his effort was the purchase by his board of 275 acres of 
land and the establishment of the Allahabad Agricultural Institute, 
now one of the leading specialized agricultural missionary institu- 
tions engaged in training teachers and in experimentation. 

As a recognized and formally organized phase of foreign mis- 
sionary endeavor, the agricultural work is a rather recent develop- 
ment and must still be regarded as in the formative period. To be 
sure, as early as 187C, Dr. W. S. Clark, one of the first presidents of 
the Massachusetts Agricultural College, established in Japan the 
Imperial Agricultural College at Sapjmro, lecturing on Christian 
ethics from the Bible in the same classroom where he taught agri- 
culture, but the purpose of his mission and that of his colleagues 
was primarily educational and not that of evangelization. One of 
the first men with training in agriculture to go into the foreign 
field as a missionary seems to have been a Cornell graduate, William 
C. Bell, although he did not establish a school until 1914. Probably 
the first of the mission schools to be organized specifically for 
teaching agriculture was the Thessalonica Agricultural and Indus- 
trial Institute, founded in 1903. Agricultural mission work in 
India was instituted about 1900 by Mr. J. B. Knight, a graduate 
of the Massachusetts College. In general, however, mission boards 
have only of late been realizing the importance and opportunity 
of improving the condition of the natives in this fundamental way. 

Since 1912, when Mr. Higginbottom completed his special train- 
ing and returned to the field to demonstrate the value of his ex- 
periment, attention has been definitely directed to the special train- 
ing of the agricultural missionary and the importance of including 
an agriculturist on mission staffs. In 1920 the International Asso- 
ciation of Agricultural Missions was founded at Amherst, Mass., 
by a group of returned missionaries who had been in convention 
at Des Moines, Iowa, in 1919, in order to promote the interests of 
Christian agricultural work in all lands and expressly to call this 
field to the attention of the mission boards. The fii'st student 
conference of the association was held at the Massachusetts Agri- 
cultural College, April 8~10, 1921. Among those present was Mr. 
Higginbottom, who, in emphasizing the demand for trained workers, 
declared that 99 per cent of the agricultural departments in mission 
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stations in India had failed because of the tendency to place in 
charge a theologian who was unfitted by training or inclination for 
the work. 

Within the last few months, an important international project 
for the scientific improvement of the important food crops of China 
has been inaugurated by the University of Nanking and Cornell 
University, with the aid of the International Education Board. 
Under this plan Dr. H. H. Love of the department of plant breeding 
in the New York State College of Agriculture left Ithaca in March 
for China, to devote his sabbatic leave of six months to organizing 
the work, and beginning in February, 1926, Dr. C. H. Myers of the 
same department will carry it on for a similar period. It is expected 
that this procedure will be followed for from five to ten years until a 
trained staff has been developed at Nanking to take over the work 
completely. 

This program is part of a large scheme for the prevention of 
famines in China, in which the University of Nanking is doing im- 
portant work, and it looks to a permanent increase of the food supply 
by developing better strains of the various food crops. It is ex- 
pected that as much plant improvement work as the facilities and 
time will permit will be carried on from the beginning. A general 
study of the principal food crops in several provinces to determine 
the best foundation stocks is contemplated. 

Under the conditions prevailing, the formal organization of 
research under missionary auspices can hardly hope for immediate 
attention in any comprehensive way, and in most institutions pro- 
vision for it has been more or less incidental and subordinate to that 
for instruction and demonstration. At the same time, much of the 
work undertaken is necessarily experimental and consequently con- 
tributes to a distinct increase in knowledge. One of the lessons earliest 
impressed upon the mission workers was the unwisdom of attempting 
to transplant without sufficient adaptation the farm practice with 
which they had been familiar. To an exceptional degree, modifica- 
tions to meet local conditions have been imperative to avoid disaster. 
This has made essential a study of the situation as it exists, an actual 
testing out of proposed innovations, and in many cases an enlight- 
ened combination of the old and the new. Thus, the task of educat- 
ing the native peoples has not been entirely one-sided, and the out- 
come has shown some general as well as many local advantages. 

In 1923 a conference was held in Washington, D. C., between 
l^presentatives of the Federal Department of Agriculture, the In- 
dian Office of the Interior Department, and various missionary 
boards and agencies. The primary purpose of this conference was 
to stimulate suggestions as to how agricultural mission schools 
might encourage investigation of local practices and native products 
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and the adaptation of improved methods to local conditions, as well 
as how best to train research workfers among native students or 
staff members. Attention was directed to the work carried on by 
the Canton Christian College in the way of research for some 
years with respect to varieties, methods of culture, soil requirements, 
and means of propagating the lychi, a native fruit similar to the 
peach, and also with respect to the butter-producing capacity of the 
water buffalo, the preservation of foods, and improved sericulture. 
The College of Agriculture and Forestry at Nanking University was 
also referred to as having rendered valuable service in spreading the 
practical gospel of reforestation and in making possible actual 
plantings of considerable size, as well as in numerous lines of agri- 
cultural work. 

One of the topics of discussion at this conference was the develop- 
ment of exchange relations between institutions such as these and 
the Department of Agriculture in the introduction of seeds and 
plants and other ways of mutual helpfulness. That considerable 
direct service to agricultural science may be derived from such con- 
tacts is illustrated by the fact that nearly 500 shipments of seeds 
and other plant material have been received by the Department from 
foreign missionaries within the past five years. As earlier instances 
may be cited the history of the Washington Navel orange, introduced 
into the United States in 1870 by a missionary at Bahia, Brazil, 
and the efforts of Dr. W. P.^ Brooks, for twelve years head of the 
agricultural college at Sapporo, Japan, in connection with the in- 
troduction of the soy bean and other economic plants. Mention 
should also be made of the valuable assistance which has often been 
afforded agricultural explorers from this country in remote and 
unfamiliar regions by mission workers. 

At the time of the Washington conference, agriculture was re- 
ported to be definitely a part of the teaching program in about 235 
mission stations. Of these, 135 were located in Africa, 40 each in 
China and India, 5 each in Ceylon and Turkey, 4 in South America, 
and 1 each in Australia, Burma, France, Siam, and the Philippine 
Islands. Naturally, great variations in scope, in equipment, in back- 
giound, and in accomplishments exist in the different institutions. 
In many the agricultural instruction is of the simplest kind, the 
object being mainly the improvement of the economic status of the 
people of the region. Others are quite elaborate in organization 
and equipment, and not a few provide instruction of advanced high 
school or collegiate grade. 

In the more pretentious mission schools, and in some of the more 
elementary type as well, the operation of large farms by improved 
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methods is an important feature of the work. Thus, in South 
America alone, mention may Be made of the 3,80C)-acre farm of the 
Bunster Agricultural Institute, El Verjel, near Angol, Chile, under 
Methodist auspices, where students are given practical employment 
for half a day; the 600-acre property of the Presbyterians at the 
agricultural high school at Lavras, Minas Geraes, Brazil, in charge 
of an American who has been engaged in organizing and directing 
the work since 1907 ; an English evangelical mission school at Urco, 
near Calca, Peru; and a tract of land given to the Methodist Board 
some years ago in Argentina. 

As would be expected, demonstration and extension work seems to 
be quite generally carried on to the full extent that facilities will 
permit. At the Pyinmana Agricultural School, an American Bap- 
tist mission in Burma, where two agriculturally trained men are em- 
ployed, agricultural extension work, short courses, and conferences 
are actively conducted. The Salvation Army is interested in a num- 
ber of farm settlements in India. Gwalior Mission Farm is a Pres- 
byterian settlement for Christian farmers, who are taught improved 
methods on their own farms. 

It is perhaps in Africa that the teaching of practical agriculture 
has been most extensively developed at the mission stations. Mari- 
annhill Institute, founded 40 years ago by a Trappist monk for na- 
tive boys and girls in the Province of Natal, is an important center, 
well known for its intensive industries and agricultural activities. 
Among thesu' are numerous i)rojects for community betterment, the 
organization of elementary agricultural instruction, and the prepara- 
tion of several standard textbooks on agriculture for native schools. 
At Amanzimtoti Institute, founded in 1848 by the American Zulu 
Mission, a specialist in agriculture is employed and the erection of an 
agricultural building is under consideration. 

In west-central Africa, Currie Institute under the Canadian and 
American Congregational Churches renders a unique service, in- 
cluding classroom instruction in agriculture and training on the land 
in cattle raising, dairying, and the use of farm machinery. Rice and 
wheat are being extensively cultivated in the lowlands at Kamun- 
dongo Station, as well as a mission orange grove. 

Extensive and successful farming operations are in progress in 
the lower Kongo region at the Kisantu Jesuit School, the Kisantu 
School for Girls under the direction of the Sisters of Notre Dame, 
and the Tshumbiri Station of the American Baptist Mission Society, 
while the Disciples of Ohrist Kongo Mission is preparing to expand 
its work in agricultural education in the Equatorial district. In 
Liberia the Lutheran Mission Board has under way considerable 
agricultural work in the Muhlenberg Mission Boys’ School in gar- 
dening, cattle raising, and coffee growing. The Kpolopepe School, 
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75 miles in the interior, offers instruction of elementary grade, with 
considerable practice work in gardening, the production of bananas 
and pineapples, and the growing of palm oil trees, and the Bethel 
Station School gives instruction in four elementary grades with 
much training in farm work. 

Agricultural mission work in the Near East is represented at the 
International College at Smyrna and the Thessalonica Agricultural 
and Industrial Institute at Saloniki, already referred to. The lat- 
ter school, which has now been in operation for nearly a quarter of 
a century, has aroused considerable interest among the natives in 
farming by what it has accomplished on what was formerly a bar- 
ren waste, as well as by the better cattle and other farm animals that 
have been introduced. 

'Fixe foregoing summary makes no pretence of completeness, but 
is intended merely to indicate some typical missionary enterprises. 
The assembling of comprehensive information for the project as a 
whole docs not seem to have been attempted as yet, and the task obvi- 
ously presents many difficulties. Not the least of these is the fact 
that the work is in progress under so many auspices and scattered over 
so wide a range of comparatively remote territory. There are, how- 
ever, increasing manifestations of group solidarity, as is shown by 
the conferences already organized, and in time the community of 
interest and purpose will doubtless lead to a better acquaintance and 
closer contacts. 

Meanwhile the movement holds much of interest from many view- 
points. It represents pioneer work, a breaking of new ground in a 
field which fires the imagination. If limited by meager resources 
to a fraction of the population wdth whom it is surrounded, it may 
none the less set in motion a desire for agricultural improvement 
w hich may ultimately he carried forward by governmental or other 
agencies and lead to far-reaching consequences. 

Even in its immediate and present-day aspects, the agricultural 
missionary movement has much of significance and value. It has been 
largely sponsored and financed in this country, some of its earliest 
leaders and a large proportion of its active workers have been trained 
in our colleges of agriculture, and many of its institutions are 
actively cooperating with agricultural agencies here. These ele- 
ments alone would give it a direct appeal. For these and many 
other reasons there will be general good will and genuine interest in 
the practical attempts being made by the agricultural missionaries 
to raise the standards of the world’s agriculture through the intro- 
duction and dissemination of better methods among native peoples 
and to elevate the living conditions of these peoples by bringing to 
their doors the best of modern knowledge and experience. 
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Proceedings of the thirty-ninth annual convention of the Association of 
Official Agricultural Chemists, 1023 (Jour, Assoc. Off. Agr. Chem., 7 (1924) , 
Nos. 3, pp. 175--304, pis. 3; 4, pp. 395-443, fiV- 1; 8 (1924), Nos. 1, pp. 83, figs. 3; 
2, pp. 85-214, figs. 5). — ^Thls is the complete report of the convention held at 
Washington, D. 0., November 19-21, 1923 (E. S, R., 60, p. 190). Abstracts of 
some of the papers presented are given elsewhere in this section. A paper by 
Pine has been previously noted (E. S. R., 61, p. 713). 

Spinaciu, a new protein from spinach leaves, A. C. Chibnaxl (Jour. Biol, 
Vhetn., 91 (1924), 2, pp. S0S-S08). — ^With the use of the new method of 

extracting vacuole and cyto^asmic material from, leaf cells (E. S. R., 61, p. 
309), the author has isolated from the cytoplasm of spinach leaves a new 
protein, spinacin, which appears to be present in the cytoplasm as an anion at 
an H-ion concentration only slightly lower than that of its isoelectric point, 
which lies between pH 4 and 4.0. The new protein is insoluble in water and 
salt solution, soluble in excess of either acid or alhali, and is said to contain 
10.26 per cent of nitrogen and to be free from carbohydrate. 

On analysis by the Van Slyke method the protein, after hydrolysis with 20 
per cent hydrochloric acid for 30 hours, showed the following distribution of 
nitrogen: Amide nitrogen 0.93 per cent, humin nitrogen in acid 0.70, humin 
nitrogen in lime 1.40, humin nitrogen in amyl alcohol 0.25, cystine 1.27, arginine 
13.80, histidine 3.89, lysine 9.03, amino nitrogen in filtrate 58.09, and nonamino 
nitrogen in filtrate 2.58 per cent. 

Note on the basic amino acids yielded by casein, C. S. Leavenworth 
(Jour. Biol. Chem., 61 (1924), ^o. 2, pp. 315, 316). — ^The examination of tlie 
filtrate from the lysine picrate in the determination of the basic amino acids 
in the products of hydrolysis of casein showed the presence of only 3.14 gm. 
of basic nitrogen, equal to only 1.1 per cent of the total nitrogen of the casein. 
Since a part of this nitrogen must be ascribed to arginine and histidine whose 
silver salts are slightly soluble, it is concluded that casein contains no appreci- 
able amounts of any hitherto unrecognized base and that the lysine obtained as 
picrate represents practically all of the lysine of the casein. This amounted to 
6.77 per cent of tte casein. 

Studies with phytosterols, I— V (New York State Sta. Teoh. Bui. 108 (1924)* 
pp. 3-40, flg. i).— The five papers included in this publication are: The Phyto- 
sterols of the Endosperm of Corn, by B. J. Anderson (E, S. R., 52, p. 110) ; 
and The Phytosterols of Wheat Endosperm, The Separation of Unsaturated 
from Saturated Sterols, Reduction of Sitosterol — ^Preparation of Dihydrosi- 
tosterol or Sitostanol, and Sitosterol, all by R. J. Anderson and F. P. Naben- 
hauer (and noted below). 

The phytosterols of wheat endosperm, R. J. Anderson and F. P. Nahbn- 
HAUICB (Jour. Amer, Chem. Soo., 46 (1924) * No. 7, pp. 1717-1721).--A study 
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similar to that previously reported for corn endosperm (E. S. B., 52, p. 110) 
has been made of the phytosterols of wheat endosperm and incidentally of 
wheat bran, with the following results : 

“ Wheat endosperm contains at least two different sterols, namely, ordinary 
sitosterol, C 37 H 48 OH, and dihydrositosterol, C 27 H 47 OH, melting point 144-145*" 
0(1 

[CJ ; [a]g -H25.82*. The dihydrositosterol from wheat bran appears to be 

identical with the saturated sterol that occurs in com endosperm. The sub- 
stancfe exists throughout the wheat endosperm but the bran is particularly rich 
in this sterol.” 

The separation of unsaturated from saturated sterols, R. J. Andkbson and 
p. P. Nabenhavxb {Jour. Amer. Ohem. 8oc.^ J^S (1924) , 8, pp. 1957-1960 ). — 

A method is described for the separation of unsaturated sterols from the 
vsaturated dihydrosltosterol by a modification of the X<iebermann-Burchard 
reaction, essentially as follows: 

On treating a chloroform or carbon tetrachloride solution of the mixture of 
sterols with acetic anhydride and concentrated sulfuric acid, the unsaturated 
sterol combines with the sulfuric acid to form a stable soluble compound of 
bluish or purplish-green color which can be removed by the addition of a few 
drops of water. A saturated sterol is obtained by evaporating the solvent and 
saponifying and crystallizing the residue from alcohol. 

Reduction of sitosterol. — Preparation of dihydrositosterol or sitostanol, 
11. J. Anderson and P. P. Nabenhaueb (Jour. Anver. Chem. Soc., 4 ^ {1024) t 
No. 8, pp. 195S-1956). — In connection with the Isolation of saturated sterols 
from the endosperm of corn and wheat noted above, the authors have sub- 
jected the unsaturated levorotatory sitosterol to reduction with hydrogen in 
ethereal solution in the presence of platinum black. 

The dextrorotatory dihydrosltosterol or sitostanol, C*tH 4 »OH, thus formed 
appeared to be identical with the dihydrosltosterol isolated from corn and 
wheat endosperm, as shown by the following characteristics: Melting point 
between 141 and 142* O., specific dextrorotation in chloroform solution 
+24.16®, Llebermanu-Burchard reaction negative, and Whitby reactions atypi- 
cal. The substances crystallized in large colorless hexagonal plates contain- 
ing one molecule of water of crystallization, and the acetyl derivative in large 
hexagonal plates free from water of crystallization and melting between 1 S 8 
and 139®. 

Sitosterol, K. J. Anderson and F. P. Nabenhaueb (Jour. Amer. Chenv. Soc., 
46 (1924), 9, pp. 2113-2118, fig. 1). — ^Preparations of sitosterol obtained 

from com gluten, as previously described (E. S. B., 52, p. 110), and from 
wheat bran and crude corn oil were purified by fractional precipitation of the 
dibromo-compound from its solution in ether and glacial acetic acid. The 
purified sitosterol was found to have a higher melting point and higher levu- 
rotation than preparations purified by ordinary recrystallizatlon. 

It is concluded that ”*the phytosterol occurring in corn and wheat consists 
of a mixture of sitosterol and dihydrositosterol. The two compounds occur 
throughout the grain but the germ contains mostly sitosterol, while the endo- 
sperm is richer in dihydrosltosterol, and the latter is present in even larger 
amounts In the bran.” 

The concentration of vitamin B, P. A. Levene and B. J. 0. van deb Hoeven 
(Jour. Biol. Ohem., 61 (1924), 2, pp. 4^0-446, figs. 2).-- The principle upon 

which the authors* attempts at concentrating vitamin B were based was the 
gradual removal of inert material from the Osborne and Wakeman yeast 
fraction (B. S, R., 42, p. 814). 
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With liloyd’s reagent the optimal adsorption of the vitamin took place at 
pH 4, while the optimal extraction from the adsorbed material was at pH 9. 
By this means a fraction was obtained which was from two to three times as 
active as the original material. The use of kaolin as adsorbent gave unsatis- 
factory results. With silica gel better results were obtained than with any 
other adsorbent. The optimal H-ion concentration for adsorption was at 
pH 6, while for the subsequent extraction a considerable portion was extracted 
by acids at pH 3 and a still larger fraction by subsequent extraction with 
alkalies at pH 9. 

Using barium hydroxide as a precipitating agent, as noted in a iirellrainary 
report (E, S. R., 61, p. 609), a precipitate w’us obtained which was eight times 
as active as the original fraction. By adsorbing on silica gel the solution con- 
taining the active material obtained by the barium process and subsequently 
extracting it at pH 9, material was obtained which was from 200 to 400 times 
as potent as dried yeast, but this activity was obtained only with a consider- 
able loss of the original material. A better method conslstetl in suspending 
the original barium precipitate in water and passing a stream of carbon 
dioxide through it. Under these conditions most of the potent material re- 
mained in the precipitate, while the inert material passed into solution. The 
precipitate, freed from barium, was active in amounts furnishing about 0.00017 
gm. of nitrogen per day, and is to be used as a starting point for further con- 
cesitration of the vitamin. 

The various steps in the procedure as outlined are given in diagrammatic 
form, with estimates of the activity of the various fractions. ^ 

The antiscorbutic fraction of lemon Juice, II, S. S. Zii.va {Biochem, Jour,^ 
18 (1924), 3-4, pp. 332-337). — ^The author has continued his attempts to 

isolate vitamin C from lemon juice, and reports that by submitting to further 
fractionation the active residue obtained in the previous study (E. S. R., 51. 
p. 603), he has obtained preparations containing only from 0.03 to 0.07 per 
cent of solids without loss of antiscorbutic activity. 

The purest fraction was obtained by first decitrating the lemon juice by a 
modified method, which is essentially as follows ; The juice is treated with an 
excess of chalk and allowed to remain for from SOtuGO minutes to deposit salts, 
after which it is filtered and the filtrate concentrated in vacuo 60® C. to about 
one-fifth of the original volume. To this is gradually added a volume of 
alcohol equal to about one-half the original volume of the juice, the inactive 
precipitate Is filtered off and washed with a little alcohol, and the filtrate and 
washings are distilled in vacuo at 60® to remove the alcohol. The final residue 
is made up to the original volume. 

The decitrated juice as thus prepared is fermented as previously described, 
concentrated to a small volume, and treated with several volumes of absolute 
alcohol. The Inactive precipitate formed is filtered off and the excess alcohol 
removed from the active filtrate as before. To the filtrate is added basic lead 
acetate until no further precipitate is obtained. This is quickly centrifuged, 
the residue dissolved in acetic acid, magnesium sulfate added to precipitate 
the lead, and the solution treated with two volumes of absolute alcohol and 
filtered. The filtrate Is finally distilled in vacuo at 60® to remove alcohol and 
acetic acid and the preparation diluted to the volume of the original juice. 

This preparation contained from 0.03 to 0.05 per cent of total solids. An 
equivalent of 10 cc. yielded only 0.2 cc. n/ 60 NHt by the Kjeldahl method 
and an equivalent of 100 cc. in two determinations 0.000137 gm. and 0.0000909 
gm. of phosphorus. It reduced ammoniacal silver nitrate in the cold and de- 
colorized potassium permanganate. Daily doses of 1.5, 3, and 6 cc. protected 
guinea pigs from scurvy for 54 days. 
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The reducingr profiertles of antiscorbutic preparations, S. J. B. Coivnexx 
and S. S. Zilva {BUiohem, Jaur.^ 18 {19^4), No. 5-+, pP« 6S8S40). — ^To determine 
whether the ability to reduce ammoniacal silver nitrate and decolorize potas- 
slum i)ennanganate is an Inherent property of the antiscorbutic vitamin, deci- 
trated lemon juice was inactivated by heating in a boiling water bath in an 
atmosphere of carbon dioxide for 3 hours and in air for 1 and 3 hours, respec- 
tively, and also by the action of alkalies as previously described (B. S. R., 
49, p. 806). The resulting preparations were tested for the percentage of 
silver-reducing and permanganate-reducing substances destroyed. 

The various treatments had but llttte effect upon the permanganate-reducing 
property but a considerable but variable effect on the silver-reducing substance. 
It is concluded that a part at least, if not all, of the reducing material is 
chemically independent of the antiscorbutic vitamin. 

It is also noted that a repetition of the Bezssonoff test for antiscorbutic 
vitamin, using the improved reagent (B. S. R., 51, p. 714), gave negative re- 
sults. “The reaction is therefore useless for the purpose of establishing the 
presence of the antiscorbutic factor.” 

The differential dialysis of the antiscorbutic factor, II, S. J. B. Conniell 
and S. S. Zilva (Biochem. Jour., 18 im4). No. S-4, pp. 64U646, fig. i).— An 
extension of previous experiments on the dlffusibility of active preparations of 
vitamin C (B. S. R., 4G, p. 11) is reported. 

The diffusion of the vitamin as present in decitrated lemon juice was found 
to take place at a different rate from that of the sugar and nitrogenous sub- 
stance.s present. The fact that neither the sugar nor the vitamin diffused 
through an 87 per cent membrane, w^hile the 88.5 per cent membrane allowed 
the .slow’ passage of the former but not the latter, is thought to Indicate that 
the dimensions of the vitamin molecule are not far different from those of 
hexoses. 

The vitamin present in swede juice diffused through membrane of the same 
permeability as when present in lemon juice. 

Apparatus with rotating anode for rapid electrolytic analysis [trans. 
title], L. Bebtiaxtx {Ann. Chim. Analyt., 2. ser., 6 {1924), No. 9, pp. 257-264, 
figs. 3). — In the apparatus described and illu.strnte(], the anode and cathode 
both consist of perforated platinum-iridium cylinders, the larger fixed one 
serving as the cathode within which the smaller anode revolves, thus keeping 
the electrolyte in motion. The shape of the electrodes affords a large contact 
surface. 

The analysis of phosphate rock, G. B. F. I..tJNDETx and J. I. Hoffman 
{Jour. A 880 C. Off. Agr. Chem., 8 {1924), No. 2, pp. 184-20G) .—This, paper. W’hich 
should be consulted in the original, is based upon the study of existing methods 
and the development of new methods for analyzing phosphate rock in connec- 
tion with the analysis of the Bureau of Standards standard sample of phos- 
phate rock. A general discussion of methods for the various determinations 
is first given, followed by the details of the methods finally adopted as most 
satisfactory. These include methods for the determination of moisture, phos- 
phoric acid, “ soluble Iron and alumina,” and calcium. 

A rapid method for the determination of lead and arsenic in lead 
arsenate, C. C. Hedges and W. A. Stone. {Jour. Asaoc. Off. Agr. Chem., 7 
{1924), No. 4, pp. $21, $22 ). — ^The method described combines the tentative 
sulfate method of determining lead with the Official potassium iodide method 
of determining arsenic. The lead is determined in the dissolved sample direct, 
vdthout evaporation, and the arsenic in the filtrate and washings. 
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A quick method for determihing water-soluble arsenic in lead arsenate 
and zinc arsenite^ B. O. Boabk {Jour, Assoo. Off. Agr. Chem., 7 (1924), 4, 

pp. 822^827 ). — ^Existing methods for determining water-soluble arsenic In lead 
arsenate and zinc arsenite are reviewed, and a method is described which re- 
quires only 5 minutes for the extraction of the arsenic instead of the 24 hours 
required in the Official method. The technique of the method is as follows : 

**Add 2 gm. of dry (or 4 gm. of paste) lead arsenate or 1 gm. of zinc arsenite 
to 100 cc. of cold water in a 400-cc. beaker, heat to boiling, and continue the 
boiling 5 minutes. Transfer to a l>liter volumetric flask, make to volume, 
shake thoroughly, filter through a dry filter, transfer 260 cc. of the clear filtrate 
to an Brlenmeyer flask, add 3 cc. of concentrated sulfuric acid, and evaporate 
on a hot plate. When the volume reaches about 100 cc., add 1 gm. of potassium 
iodide and continue the boiling until the volume is about 40 cc. Cool, dilute 
to about 200 cc., and remove the excess iodine with n/20 sodium thiosulfate, 
avoiding the use of starch solution at this point. Neutralize with sodium 
bicarbonate, add 4-6 gm. in excess, and titrate with standard iodine solution 
to a permanent blue color, using starch solution as indicator. From the num- 
ber of cubic centimeters of iodine solution used calculate the percentage of 
water-soluble arsenic in the sample.” 

The determination of iodine in food, drink, and excreta, J. F. McClendon 
{Jour, Biol. Chem., 60 (1924), No. 2, pp. 289-299, figs. 2 ). — ^Methods of deter- 
mining iodine in water and organic materials are described in considerable 
detail. 

In the case of water it is often necessary to use at least 100 liters for the 
determination. This is made alkaline with sodium carbonate, bicarbonate, or 
hydroxide and evaporated In a large receptacle such as a large dish pan. The 
dry residue is powdered and placed in a silica or nickel boat, which is then in- 
serted in a long silica combustion tube bent at right angles and leading Into 
a Pyrex tube containing sodium hydroxide. The other end of the combustion 
tube is provided with a special water-cooled stopper containing a glass tube, 
through which a stream of oxygen is passed over the sample while it is being 
heated to dull redness. The ash, together with the evaporated residue from the 
sodium hydroxide and the rinsings, Is extracted with a measured amount of 
water. A 7.6-cc. aliquot of the filtered extract Is neutralized with concentrated 
hydrochloric acid, made up to a volume of 10 cc., and placed in a separatory 
funnel with 1 drop of concentrated hydrochloric acid and 1 cc. of purified 
carbon tetrachloride. If a pink color denoting the presence of iodates appears 
on shaking, 1 drop of n/10 arsenious add is added, followed after 20 minutes 
by 1 drop of nltrosyl sulfuric acid. The separatory funnel is shaken vigorously 
for 2 minutes, after which the carbon tetrachloride is run into a glass-stoppered 
bottle, centrifuged, and transferred to a microcolorimeter where the amount of 
dissolved iodine is determined by comparison with a standard solution. 

The method for organic materials is the same with the exception of the first 
ashing process, which is carried out with spedal precautions, which are 
described in detail. 

It is said to be possible with this method to detect 0.(X)1 mg. of iodine in 1 cc. 
of carbon tetrachloride and to make a. roughly quantitative determination of 
it in a microcolorimeter. 

An improyed method far the separation of nnsaponillable matter from 
fats and oils, B. H. Kimaand G. Sobbbb (Jour. Anoo. Off. Agr. Chem., 8 
(1924), No. 2, pp. 90, 91 ). — ^The method described, the technique of which is 
given in detail, employs the reverse process of that usually used in the separa- 
tion of unsaponifiable matter, i. e., after saponification, instead of extracting 
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the unsaponlfiable matter from an aqueous solution of the soap with an Im- 
miscible solvent, the soap is mixed with the solvent and extracted from this 
solution with water. The method is recommended as rapid, simple, and 
convenient method for the determination of unsaponldable matter in fats and 
oils.” 

Petermination of fat in cacao products, L. Feldstein {Jour, Assoc, Off, 
Agr, Chern,, 8 {1824), 1, p, 75). — ^To overcome the difficulties in extracting 

fat from cacao powder due to the clogging of the pores of the filter paper, the 
author recommends a method of extraction consisting essentially in first digest- 
ing the powder on the steam bath with 1 : 1 hydrochloric acid and then extract- 
ing the fat in a Rdhrlg tube with washed ether, followed by petroleum ether, 
Inverting the tube from 20 to 25 times after adding each solvent, and letting it 
stand for 30 minutes. The extraction is repeated twice with smaller portions of 
the solvents, and the combined extracts are evaporated slowly on a steam bath 
nnd the fat dried in a boiling water oven to constant weight, dissolved in 
petroleum ether, and again dried to constant weight. 

Analyses of noodles of known composition and estimation of their egg 
solids content, R. Buchanan {Jour, Assoc, Off, Agr, Chem,, 7 {1924), 4* 

pp. 407-4^4), — ^Analy.ses are reported of a large number of samples of noodles 
prepared under known conditions from semolina, fiour, nnd a mixture of the 
two, using whole eggs and egg yolk, dried or frozen and alone or in varying 
proportions. The determinations included moisture, lipoids, and lipoid PaO* 
by the Rask-Phelps and the Hertwig methods (B. S. R., 51, p. 205), water- 
soluble nitrogen, and water-soluble protein nitrogen pre<*lpltable by 40 per cent 
alcohol. 

The data reported show that with the same egg content the composition of 
the noodles varies but little whether made from semolina or fiour or a mixture 
of both. The most satisfactory methods for determining egg solids were found 
to be lipoids, lii>oid PaO», total nitrogen, and water-soluble protein nitrogen 
precipi table by 40 per cent alcohol. The ratios between certain of these sub- 
stances as proposed by Hertwig distinguished easily whole egg from yolk 
noodles. The recovery of the lipoid PaO# of the ingredients ranged from 81.3 
fo 104.5 per cent by the Rask-Phelps method and from 80.1 to 105.6 per cent 
by the Hertwig method. Low results were attributed to decomposition of the 
lipoid PaOs during the time between manufacture and analysis of the noodles. 

Losses occurring in samples stored in sealed Mason jars were similar to those 
occurring in samples stored in paper boxes. It is emphasized that these losses 
must be taken into consideration in estimating the egg-solids content of noodles 
which have been stored for some time. 

A list of 45 references to the literature is appended. 

The lead number of maple products, C. A. Clemens {Jour, Assoc. Off, Agr, 
Chem,, 7 {1924), PP- S50-S5S), — ^A comparison of the sulfate method with 
the chromate, molybdate, and phosphate methods for determining the lead 
number In maple products is reported. 

The molybdate method proved unsatisfactory on account of diflaculty in filter- 
ing. This was also true of the phosphate method. The presence of potassium 
acetate interfered with accurate determinations by the sulfate method. The 
chromate method is recommended as most satisfactory, particularly as not 
requiring alcohol and, therefore, being more economical. 

The lead number of vanilla extracts, O. A. Clemens {Jour. Assoc, Off. Agr, 
Chem., 8 (1924), 1, pp. 79 ^). — ^A comparison similar to the above was 

made of the chromate and sulfate methods for the determination of lead in 
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the lead number of vanilla extract* together with a comparison of the Official 
and the Wichmann (E. S. R.* 45, p. 718) methods of preparing the solutions. 

The Wichmann method was found to give an increase in the lead number 
of about 50 per cent over the values as determined by the Official method, 
regardless of whether the lead number was determined by sulfate or chromate. 
The chromate method gave results agreeing closely with tlie sulfate method 
and, as in the case of maple products, is recommended as being accurate, 
rapid, and economical. 

The detection of methyl alcohol in the presence of ethyl alcohol [trails, 
title], A. Kling and A. Eassieub (Ann, Chim, Analyt,, 2, ser., 6 (1924)* No, 10, 
pp. S02S05 ), — The method described is based upon the Denlg&s test for the 
detection of methyl alcohol by oxidation with potassium permanganate, and 
the action of the formaldehyde thus formed on Schlffis reagent. With the 
technique employed the limit of sensitiveness is about 1 per cent of methyl 
alcohol. 

METEOEOLOGY 

Report of the chief of the Weather Bureau, 1023—24 (U. S, Dept. Ag7\, 
Weather livr, Rpi, 1924, PP- III-\-271, pis. 7). — ^This report gives a summary 
account of the work of the Weather Bureau during the year ended Juno 80, 
1924, and reviews the general weather conditions of the year 1923, with the 
usual detailed tabulations of meteorological data. 

Classification of civilian employees and the program of increased govern- 
mental efficiency and economy as they affect the work of the bureau are 
briefly commented upon. Work briefly noted, having a direct aiMi special bear- 
ing on agriculture, included the weekly reports on weather and crop con- 
ditions which were resumed during the year, the fruit frost service particu- 
larly on the Pacifle coast, the beekeepers* service, aid in combating the 
Mediterranean flour moth in mills, protection of bananas in transit, forest fire 
weather warnings, and preparation of a revision of the temperature section of 
the Atlas of American Agriculture. “The publication of tlie weekly Corn 
and Wheat Region Bulletin at Chicago, the Cotton Region Bulletin at New 
Orleans, the weekly weather and crop summaries at the several section cen- 
ters, and the daily Cotton and Corn and Wheat Region Bulletins at a number 
of points in the principal agricultural districts, as well as weekly Cattle 
Region Bulletins for the western grazing section, was continued as in pre- 
viouse years. . . . 

“The outstanding features of the weather during the year [1923] were the 
unusual warmth of January and the last two months; the excessive accumu- 
lation of snow and the severe cold over Northeastern States, particularly in 
New England, during the first three months of the year; the heavy rains 
during May, September, and October over Oklahoma and portions of adjacent 
States ; and the persistent and large deficiency of rain and snow in California 
and adjacent areas.** 

The weather of 1924, A. J. Henby (17. 8, Mo. Weather Rev., S2 ( 1924 ) » 
No. 12. p, 588, pis, 2). — Tables show temperature and precipitation departures 
for the United States for each month and for the year as a whole. The 
geographic distribution of annual temperature and precipitation departures 
is charted. 

The annual temperature ^or the country was 0.6^ F. below normal. This was 
“due to the low temperature of the last month of the year and of the last 
10 days in that month. Had the computation ended with December 20 the 
final result would have been a positive departure of at least a whole degree 
Fahrenheit. , , . In general the spring was cool and wet east of the Beshy 
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Mountains, the summer was close to the normal, and the autumn on the 
whole was warm, relatively high temperature continuing well into December/* 
The precipitation departure for the year was — H.7 in. “ Notwithstanding the 
wet vireather in Atlantic Coast States in April, May, and September, the year 
as a whole for the entire area was a dry one. The greatest deficit in rain 
was felt from the Rocky Mountains to the Pacific, also in a somewhat less 
degree in the Plains and Gulf States.** 

The year 1816 — the causes of abnormalities, W. I. Mii.ham (t/. Mo. 
Weather Her., 52 12, pp. 663-^70). — Possible reasons advanced for 

the unusual meteorological conditions which prevailed in 1816, tlie year 
without a summer,*’ are the violent volcanic eruption of Tainbora in 1815 
and a siin spot maximum in 1816. Among the possible causes of abnormality 
ni“ any mouth or year are “ volcanic eruptions, changes in the activity or con- 
dition of the sun (sun spots, solar constant), changes in the surface tem- 
peratures of the oceans, changes in the composition of the atmosphere (ozone, 
carl)on dioxide), and accidental causes.” 

Monthly Weather Review, [November— December, 1924] (U. S. Mo. 
Weather Rev., 52 (1924), ^os. 11, pp. 521^61, pis. 17, ftffs. 12; 12, pp. 563-611, 
plft, 19, fifjs. 15). — In addition to detailed summaries of meteorological and 
climatological data and weather conditions for November and December, 1924, 
and notes, abstracts, and reviews, these numbers contain the following contri- 
butions : 

No. 11. — An Analysis of a Retrc^gradc Depression in the Eastern United 
States of America (illus.), by J. Bjerknes and M. A. Giblett; Variation in 
Solar Radiation Intensities Measured at the Surface of the Earth (Ulus.), 
by H. II. Kimball (see i». 716) ; Forty Years’ Study of Snow Crystals (illus.), 
l)y W. A. Bentley; Note on Certain Cloud Forms Observed at Tucson, Arlz., 
August 18, 1924, by A. E. Douglass; Meetings of the Meteorological Section 
of the International Geodetic and Geophysical Union, Second General As- 
sembly, Madrid, Spain, October 1-8, 1924, by H. H. Kimball; An Approach 
to Runoff Expectancy (illus.), by S, L. Moyer; Comparison of Rain-gage Can 
and the Horton Snow-hoard Measurements of Snowfall at Grand Forks, N. 
Dak. (illus.), by A. W, Cook; and Twilight Phenomena on Mont Blanc, by 
K. Bauer, A. Danjon, and J. Ltingevin, trans. by B. M. Varney. 

No. 12. — The Year 1816 — the Causes of Abnornmlitie.s, by W. I. Milhain (see 
above); A New Classification of Typhoons of the Far East (illus.), by 0. 
Chu; Dorno on the Technique of the Measurement of Solar Radiation in Re- 
stricted Spectral Regions (illus.), by H. H. Kimball; The I’robabilities of 
0.10 Inch, or More, of Rainfall at Springfield, III. (illus.), by W. F. Feldwisch; 
Hourly Rainfall at Los Angeles, Calif, (illus.), by G. M. French; Diurnal 
Variations of Precipitation at Honolulu, Hawaii (illus.), by E. H. Loveridge; 
The Glaze Storm of December 17, 1924, in Illinois (illus.), by C. J. Root; 
Sleet and Ice Storm at Corpus Christi, Tex., December 19-21 and 25, 1924, 
l>y J, P. McAuliffe; The Squall Cloud in a Thunderstorm: A Direct Observa- 
tion of Its Motion, by D. L, Webster; Temperature of Deep Water, by W. J. 
Humphreys; The Weather of 1924 (lUus.), by A, J. Henry (see p. 714) ; and 
Tropical Disturbances during; the Hurricane Season of 1924 (illus.), by W. P. 
Day. 

Periodicities, solar and meteorological, C. Chbee (Quart. Jour. Roy. Met. 
^oc. [London], 56 (1924), 210, pp. 87-97, ftff. X; aha. in 8oi. Aha., Sect. A— 

Phpa., 27 (1924), No. S2S, pp. 956, 957; U. 8. Mo. Weather Rev., 52 {1924), 
Vo. ii, p, 542). — ^From the study here reported, the author concludes that there 
Is a decided relation between magnetic phenomena and sun spot frequency, 
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but that this ** does not necessarily imply tdiat sun ^ots themselves arc imme- 
diately responsible for what happens on the earth. They may be only a 
symptom of increased solar activity, resulting in increased ionization in the 
earth's atmosphere." 

Variation in solar radiation intensities measured at the surface of the 
earth, H. H. Kimbatx (V, S, Mo. Weather Rev., 52 (1924), No. 11, pp. 527^529, 
fig. 1). — This article summarizes observations on duration and character of 
solar radiation intensity at various stations in different parts of the world 
over the period 1882-1923, with citations of the sources of the data. The 
main features of a free-hand curve drawn from the data are greafr depressions 
following the volcanic eruptions of Krakatao in 1883; Mont Pel^e, Santa 
Maria, and Colima in 1902; and Katmal in 1912. 

The dustfall of February 13, 19123, A. N. Winch eu. and E. Jl. Mijlleb 
(Jour. Agr. Research [(/. S.), 29 (1924), No. 9, pp. 445^450, figs. 2).— This 
paper deals with the third of four dustfalls known to have occurred in this 
country within the past six years. Descriptions of two of these dustfalls 
have previously been noted (B. S. B., 40, p. 616; 47, p. 510). **The physical, 
chemical, mineral, and vegetable composition of the dustfall of February 13, 
1923, is discussed in connection with that of other dustfalls of this country 
and abroad, and tabular analyses are presented. . . . 

“The close similarity of composition of atmospheric dust to loess, and the 
divergence of such dust from other types of soils, suggest very strongly that 
the two are identical. . . . The fine size of the loess components indicates 
that they had been carried long distances by the wind, rather than obtained 
by deflation in the vicinity of deposit. 

“The presence of viable spores of plant disease in association with atmos- 
pheric dust which has been transported hundreds and even thousands of miles 
indicates that such diseases may be rapidly spread over longer distances than 
plant pathologists have hitherto considered possible." 

[Meteorological observations at the New Jersey Experiment Stations] 
(New Jersey Stas. Rpt. 1923, pp. 116, 117). — Maximum, minimum, and mean 
monthly temperatures and daily, monthly, and annual precipitation as com- 
pared with the normals are given for the year ended June 30, 1923. 

Climatological data for Wyoming, F. E. Hk^pneb (Wyoming Sta, Bui. 139 
(1924), pp. 63-^160, pis. 2, figs, if).— This is a revision of Bulletin 100 (E. S. K., 
29, p. 812) summarizing observations at Laramie, Wyo., daring the 30 years 
1891 to 1920 and also at 37 weatlier bureau stations at other places having 
records for 10 years or more and fairly representative of meteorological condi- 
tions in the State. 

Laramie is situated at an elevation of over 7,000 ft. on the eastern edge of a 
large, nearly level plateau surrounded on three sides by high elevations, which 
accentuate the prevailing cool, dry conditions and shorten the day from sunrise 
to sunset about 20 minutes. 

The mean annual temperature for the period was 40.7”. The highest tempera- 
ture recorded at Laramie during the 30 years was 92” F., the lowest --42”. 
“ Only six times in the 30 years has the temperature reached 90”. The sky 
is nearly always clear and the humidity is low ; hence, though the days may 
be warm, or even hot, the nights are always cool. In other words, the daily 
range of temperature is grpat. Another noticeable effect is the great difference 
in temperature between the sunshine and shade. The winters, while cold, are 
not excessively so, and, owing to the low humidity, the temperature seldom 
becomes disagreeable." 
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The mean annual pressure corrected for temperature but not reduced to sea 
level was 23.04 In. 

The annual precipitation for the 30 years was 10.72 in. “More than 60 
per cent of the precipitation comes during the season April 1 to September 1, 
or what might be called the growing season. The last 10-year period shows an 
increase of precipitation over the two previous decades but not enough to 
warrant the assumption that the climate is changing.*' The mean annual 
relative humidity was 03.5 per cent. The average number of clear days per 
year was 188. The prevailing direction of the wind was southwest. 

A map prepared by the U. S. Weather Bureau shows the distribution of the 
average annual rainfall of the State, which varies from 4.48 in. at Ilyattville 
In Big Horn County to 20.61 in. at Alta, Bincoln County. 

SOILS— FEBTIUZEBS 

Agrologl^ studies, soil classlftcation, and physical analysis of soils 
[trails. titleL L* A. K. da Silva (BoL Min, Agr, iPortugalli, 5 (1922), No, 1-6, 
PP‘ [41+f27, figs. 4 )‘ — ^Thls is the second revised and enlarged edition of this 
contribution, which deals with the mechanical, physical, and chemical proper- 
ties of soils and their classification on these bases. Reference Is made to 
methods of studying these properties, particularly those which are intended 
to evaluate some of the dynamic factors of soils, such as tenacity, adhesion, 
etc. Tabular data are included, for instance, on the adhesion of soil to Iron 
and wooden surfaces. Other data are included which should be of interest in 
a study of soil dynamics. 

Chemical analysis of soil [trans. title], J. Valmaki (Acta Forest. Fennica, 
20 (1921-22), pp. 1-67 ). — ^The results of chemical analyses of a large number 
of soil samples are presented and discussed and correlated with types of vege- 
tation growing thereon, special reference being made to the Influence of the 
different plant and chemical factors Involved on the availability of soil nu- 
trients and soil reaction. 

The sampling of soils, J. O. Veatch (Michigan 8ta. Quart, Bui., 7 (1925), 
No. 3, pp. 96-98, fig. J). — Brief information is given on the proper sampling of 
soils, it being stated that the various layers of the soil profile must be cou- 
sidered in determining the value of the soil. 

Soil survey of Choctaw County t Alabama, H. C. Smith et al. (U. 8. 
Dept, Agr., Adv, Sheets Field Oper. Bur. Soils, 1921, pp. IIJ-\-975-1009, fig. 1, 
map 1 ). — ^This survey, made in cooi>eratlon with the Alabama Department of 
Agriculture and Industries, deals with the soils of an area of 583,680 acres In 
southwestern Alabama. The county is said to present a wide diversity of topo- 
graphic features, soil characteristics, and drainage conditions. Physiograph- 
Ically, it consists of the remnants of a southward to southeastward sloping 
plain so thoroughly dissected that little or none of the original surface is left 
Intact. With the exception of the first and second bottoms every part Is well 
drained, and on the whole the drainage is excessive. 

The soils are dominantly light colored, the surface soils being chiefly gray, 
yellowish gray, and light brown. Most of the soils are deficient in organic 
matter. Including meadow, 22 soil tyi>es of 16 series are mapped, of which the 
Huston fine sandy loam, Guin soils, Susquehanna fine sandy loam, and Susque- 
hanna clay cover 16.7, 11.1, 10.7, and 10 per cent of the area, respectively. 

Soil survey of Andrew Oountyv MisBouri, A. T. Sweet and H. V. Jobdan 
(V. 8. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1921, pp. 111+817-850, 
pis. 4, fig, X, map i).— JThis survey, made In cooperation with the Missouri 
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Experiment Station, deals with the soils of an area of 278,400 acres included 
in the Corn Belt region in northwestern Missouri. The greater part of the 
county is upland, which is nearly level to gently rolling in the northeastern 
part, undulating to moderately hilly in the central part, and quite hilly in the 
southwestern part. The upands are nearly all well drained, and erosion is 
active over much of the region. 

The soils of the county are of loessial, glacial, and alluvial origin, and are 
predominantly dark in color. They have the texture of silt loams or loams. 
Including river wash, 21 soil types of 13 series are mapped, of which the Mar- 
shall and Wabash silt loams, Shelby loam, and Grundy silt loam* cover 31.3, 
15.1, 13, and 11.9 per cent of the area, respectively. 

Soil survey of Antelope County, Nebraska, F. A. Hayes et ae. (U, /?. 
Dept, Agr,, Adv, Sheets Field Oper, Bur. Soils, 1921, pp. HI -^757-816, fig. 1, 
map 1), — This survey, made in cooperation with the University of Nebraska, 
deals with the soils of an area of 552,960 acres lying within the loess hill 
region of iwrtheastern Nebraska. The topography riinges from almost flat 
through rolling and steeply rolling to hilly and extremely disse<5ted. The allu- 
vial lands have a generally flat topography. Ample drainage is afforded for 
most of the country by the Elkhorn River, creeks, and Intermittent drainage 
ways. Surface drainage is not well established in the sandy upland belt 
throughout the southwestern and north-central parts, but the internal drainage 
is thorough. 

Including dunesand and riverwash, 32 soil tyi)es of 14 series are mapped, of 
which the Valentine sand and loamy sand and Marshall silt Igam cover 22.8, 
18, and 16.7 per cent of the area, re.spectlvely. 

Soil survey of Deuel County, Nebraska, L. A. Wolfanoeb E'r al. {U. S. 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1921, pp. ///-f 707-75/;, fig. 1, 
map 1). — ^This survey, made in cooperation with the University of Nebraska, 
deals with the soils of an area of 280,960 acres lying in the Great Plains 
province in western Nebraska. The topography of the county varies from flat 
on the high table-land and the alluvial valley land to rough and rolling in the 
slope lands and dunelike in the sandy areas. Drainage is fairly well es- 
tablished except in depressions on the upland and in parts of the flood plains. 

The soils are of residual, wind laid, alluvial, and miscellaneous origin. In- 
cluding dunesand, 28 soil types of 14 series are mapped, of which the Rosebud 
and Dawes silt loams cover 37.4 and 13.4 per cent of the area, respectively. 

Soil survey of Perkins County, Nebraska, L. A. Wolfanoeb st al. (17. 8 . 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1921, pp. 111+888-928, fig. 1, 
map 1). — This suiwey, made in cooperation with the University of Nebraska, 
deals with the soils of an area of 567,040 acres lying in the Great Plains region 
in southwestern Nebraska. The surface is in general nearly flat, but has minor 
relief features. The county is without well-established drainage. Surface 
and internal drainage are said to be generally sufilclent, however. 

Including dunesand, 29 soil types of 10 series are mapped, of which the 
Dawes and Rosebud loams and dunesand cover 32.2, 17,8, and 14.6 per cent 
of the area, respectively. 

The cultivatedi soils of the east coast of Sumatra and their fertility 
[trans. title], P. O. van Hextbn (Proefschr,, Tech. Iloogesoh., Delft, 1922, 
pp, XIV +110, pis. 28).— This Is a survey of the cultivated soils of the east 
coast of Sumatra. It deals with their physical, mechanical, and chemical char- 
acteristics, fertility requirements, and crop adaptations. The prevailing soil 
types are the upland red soils, the lowland gray-^white sandy clay soils, and 
the so-called tertiary soils. The flrst two are the most important agricultoraUyt 
and are distinguished primarily by their color and elevation. 
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A summary is given of data relating to the cultivated vegetation of these 
soils, with special reference to their fertility characteristics. The relation 
of the fertility of these soils to their volcanic origin, their mineralogical, 
l)hysical, and chemical composition, and their structure and ground water 
level U also discussed at some length. 

Studies in the soil salt system: A special device for the continuous 
percolation of solutions through cylindrical masses of Loil, R. V. Allison 
(New Jersey Stas, Rpt 192S, pp. 2S1--2S4, fig. J). — ^This device Is Illustrated 
and briefly described. 

Tank experiments on soil moisture, D. W. Pittman (Utah Sta. But 192 
(1925), p. 25). — Experiments with alfalfa, corn, wheat, and sugar beets are 
said to have indicated a maximum yield of all these crops when the soil 
was maintained at a moisture content of from 20 to 25 per cent of saturation. 
The greatest efficiency in the use of water closely approximates the point of 
maximum yield. 

[Leaching of heavy clay soils], M. D. Thomas {Utah Sta Bui. 192 (1925), 
p. 27). — It has been found tliat when the salt concentration of heavy clay soils 
is materially decreased in part of the soil column, the percolate becomes al- 
kaline unci the soil column becomes extremely impermeable to water. 

Percentage of water freezable in soils, A. M. Wintermyer (17. S. Dept. 
A(jr., ruhlic Roads, 5 (1925), No. 12, pp. 5-8, figs. 2). — Experiments are reported 
which showed that when water contained in a soil is frozen, such freezing very 
seldom involves all of the water of the soil. When frozen in a dilatometer 
Mie water content can be divided into three %'olumes determined by the tem- 
perature at which they are frozen. The first volume, which is frozen at 0*" C., 
is classified as free water; the second, which freezes at from — 4® to — 78®, is 
classified as capillary or adsorbed water; and the third, classified as combined 
water, is so intimately associated with the soil that it can not be frozen at 
temperatures below — 78®. Different soils varied widely in the percentages of 
their contained water which 'fall Into these three classes. 

Studies of the properties of the soil which affect the percentage of the con- 
tained water that may be frozen showed that as a rule the condition of the 
moisture and the temperature at which it will be frozen depend upon the 
physical, chemical, and mineraloglcal composition of the soil. Soluble salts, 
organic matter, and colloidal material present will remove a certain percent- 
age of the moisture from the free state and prevent its freezing. 

Tlio mechanical analysis does not indicate the freezing percentage since it 
merely shows the size of the soil particles, and the unfrozen water is an index 
not only of the size of the particles but of other properties as well. 

Plowing and cultural tests [at the Utah Station], A. F. Bracken (Utah 
Sta. Bui. 192 (1925), p. 21). — It has been found that either fall plowing or 
plowing done in early spring to a depth of 8 in., followed by enough tillage to 
keep weed growth down and prepare a good seed bed. Is sufficient Deep plow- 
ing, very frequent tillage of fallow, double plowing, and disking preceding 
plowing are said to be unnecessary. 

A test of the time of spring plowing indicates that all spring plowing should 
bo done within a period of two weeks after the season for plowing starts, and 
that the land which can not he turned in this period should be fall plowed. 

Seeding of winter wheat with furrow drill and ordinary drill, A. F. 
Bracken (Utah Sia. Bui. 192 (1925), p. 23). — In these tests nitrate accumula- 
tion has been directly correlated with the moisture content Any tillage which 
tends to conserve moisture, such as fall or early spring plowing followed by 
normal summer cultivatioii, is said also to stimulate nitrate formation. Bam- 
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yard manure added to idats receiving normal tillage stimulates nitrate accumu- 
lation. 

[Soil microbiological studies at the New Jersey Stations] (New Jersey 
Stas. Rpt, 192S, p, S5 ), — It is stated that studies on the influence of partial ster- 
ilization of soil have shown that this process almost completely destroys the 
protozoa and fungi and greatly reduces the bacteria, while the Actlnomycetes 
are least affected. The soil organic matter is modified and made more avail- 
able for the activities of microorganisms, and the partially sterilized soil 
becomes a better medium for the development of bacteria and certain specific 
fungi. The Actlnomycetes develop only to a limited extent in partially 
sterilized soil unless a great deal of organic matter is present 

Studies of the thermochemical relationships of the oxidation of sulfur by 
Thiohacillus thiooxidans have shown that about 32 parts of sulfur are oxidized 
for every unit of carbon assimilated from the carbon dioxide of the atmosphere. 
However, when conditions are unfavorable for growth, the sulfur-carbon ratio 
is greatly increased. In studies of the influence of various salts on the growth 
and respiration of T, thiooxidans^ nitrates and peptones were found to have an 
injurious effect on both activities, while sulfates had not Small amounts of 
organic substances like dextrose or soil extract may even exert a stimulating 
effect. 

Numbers of microorganisms, nitrifying and carbon-dioxide producing 
capacity, and soil fertility, S. A. Waksiican and K. L. Stabkey (Neto Jersey 
Stas, Rpt, 192Sy pp, 23d, 2S1 ), — ^The results of studies of the number of micro- 
organisms and^the nitrifying capacity of soils from three different plats are 
correlated, with crop yields therefrom, to illustrate the work albng this line in 
progress at the station (H. S. R., 51, p. 624). 

Soil bacteriological studies [trans. title], M. DflooELi (Landw, Jahrb, 
Schweiz^ 3S (J924), No. 2, pp, 203-25 J). — A summary is giv^n of the results of 
a large number of studies begun in 1908 on the activities of soil organisms, 
particularly nitrogen-fixing organisms, in certain Swiss soils under different 
methods of fertility treatment. 

The results showed that soils fertilized with potash and phosphoric acid, but 
not with nitrogen, contained a much greater number of nonsymblotlc nitrogen- 
fixing organisms of aerobic types, such as Azotohacter chroocoocwn, and of 
anaerobic types, such as Bacillus amylobacter^ than soils fertilized with sodium 
nitrate. The latter soils contained the greater number of denitrifying 
organisms. 

Plowing these soils and treating them with liquid cow manure or stable 
manure increased the numbers of A, chroocoocum^ but plowing seemed to be 
somewhat injurious to the B, amylobcLOier, 

A marked decrease in bacterial numbers in these soils was noted during the 
period from April to July. This was found to be due not only to a decrease 
in the amounti of available moisture and easily assimilable organic matter, but 
also to the rapid multiplication of soil protozoa, which was favored by the 
higher soil temperatures. In fact, the destruction of bacteria by protozoa 
during this period is considered to be the greatest cause of their rapid decrease 
in numbers. 

Study of auaerobiosls in arable soil [trans. title], S. Wikogbadsxt {Cofnpt 
Rend, Acad, Sd, [Poria], 179 {1924), No. IB, pp- 861-86S ). — Studies are briefly 
reported with Azotohacter "chroocoocum and Bacillus amylohaeter to show that 
the activity of these two nitrogen-fixing organisms Of aerobic and anaerobic 
nature, respectively, may be governed by the moisture content of the soU* By 
use of a suitable nutritive material it was found that when the uKfistnre coH'* 
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tent was below a certain point the A. chrooeoooum predominated, but when it 
exceeded this point and anaerobic conditions prevailed the B, amyloWcter pre- 
dominated. 

Behavior of bacteria, especially soil bacteria, toward carbon disulfide 
and the inflnence of treating soils witii carbon disulfide on plant growth 
ftrans. title], A. Maabben and H. Behn (Ar6. Biol, ReicJiaanst, I^and u, Forstw,, 
J2 (1924) f ^ 0 . 5y pp, 286--S38y fig, 1 ), — Studies are reported on the influence of 
carbon disulfide on soil bacteria and on the influence of soil treatment with 
carbon disulfide on plant growth. 

Liquid carbon disulfide was found to reduce markedly the number of bacteria 
in soils, being the most destructive to the nitrifying bacterifi and the least to 
the denitrifying and putrefactive bacteria. It was as destructive to soil bacteria 
when dissolved in water as when in vapor form. The vapor form was more 
destructive to Assotobacter than water half saturated with carbon disulfide, but 
less so than fully saturated water. 

Further experiments showed that the treatment of ordinary soils in the field 
with carbon disulfide generally favored plant growth. This favorable influence 
was usually also observed in pot experiments. However, soil which had shown 
increases in yield due to such treatment in the field did not so react when 
potted. No increase in crop yield resulted from the treatment of sterilized soil 
with carbon disulfide. There was usually a residual effect of carbon disulfide 
treatment in field soils, which was noticeable in the second crop, but no such 
residual effect was observed in pots. 

The favorable action of carbon disulfide on the yield of crops and its residual 
effect were considerably weakene<l l)y the addition of organic nitrogenous mate- 
rial, such as bone meal, manure, or moor soil. This was especially true with 
manure when added some time before the carbon disulfide treatment, and is 
taken to Indicate that the favorable influence of carbon disulfide is not due to 
an increase in the availability of nitrogenous organic matter. 

The yields of crops in soils well supplied with soluble plant nutrients were 
usually Increased by carbon disulfide treatment, although this effect was not 
observed in sterilized soils aside from a small Increase in yield in sterilized but 
fertilized sand. This is taken to indicate that carbon disulfide exercises a 
growth-promoting action on crops. However, it is concluded that the favorable 
residual effect of this substance can not be explained in this manner, but may be 
due to chemical or biological changes produced. It is also considered possible 
that the favorable influence of treatment with carbon disulfide is due to partial 
sterilization of the soil, whereby Injurious organisms are killed and organisms 
tending to increase the supply of available plant nutrl^^lts are i)ermltted to 
multiply in greatly increased numbers. 

The continuous growing of wheat and rye, 3L922, J. G. Lipman and A. W. 
Blaib (New Jersey Stas, Rpt. 1923, pp, 222-224)- — ^A continuation of studies 
begun in 1909 (E. S. R., 51, p. 622) indicated that symbiotic nitrogen fixation is 
more important in maintaining the nitrogen supply of the soil than fixation 
through the free-living organisms of the soil. 

The continuous growing of corn with a legume and nonl^ume green 
manure crop, 1022, J. G. Lipman and A. W. Biaik (New Jersey Stas, Rpt, 
1923, pp, 224-228), — continuation of studies to compare a legume and a 
nonlegume green manure crop and to determine the infiuence of small applica- 
tions of manure as a means of introducing organisms in the soil (E. S. R., 51, 
p. 622) emphasized the value of the legume green manure as a means of fur- 
nishing organic matter for the orop and for soil improvement. 

The effect lu pot culture of green manure in different stages of growth 
and decomposition, on the subsequent crop, B. L. Habtwell and F. R. 
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Pembeb (Jour. Amer. 800 . Agrcn., 16 {IBftJH), No, 11, pp, 7S0-7SS), — ^The results 
of studies on the subject at the Rhode Island Experiment Station are briefly 
reported. 

It was found that oats planted at a given time affected the following crc^ 
the most favorably if they were turned under when young and subjected to 
decomposition, whereas their Influence was the least advantageous or the most 
objectionable when they were turned under at the approach of maturity and 
allowed no opportunity to decompose before the following crop was planted. 
It was further found that the variation in the effect of green manure, depend- 
ing on its stage of growth and decomposition, was prevented by the prodigal 
use of fertilizer during the growth of lettuce. 

Action of stable manure on potatoes when applied in different ivays 
[trans. title], D. Meyek (Dcut, LauJw, Presae, SI (1964), No, 4, PP- SO). — 
Experiments with potatoes and grain on loess loam soil to determine the in- 
fluence of time and manner of application of stable manure on its effectiveness 
as a fertilizer are briefly reported. 

The results showed that stable manure placed in the furrows gave better 
results in the spring than manure plowed under. Also manure spread on 
plowed ground gave better results in the fall than manure plowed under. The 
residual action on grain crops of manure applied in the furrows was also 
greater than that of manure plowed under. 

The use of nitrogen in muck fertilization, P. M. Harmek (Miehiffan 8 ta. 
Quart, Bui,, 7 (1965), No, 3, pp. 92-96, fiff. 1). — ^Experiments are briefly 
reported indicating that the value of nitrogen in a fertilizer mixture for muck 
depends upon the type of muck — that is, whether low or hlgli in lime — and 
upon the crops to be grown. It is stated that in general the nitrogen content 
of low-lime muck is from one-half to two-thirds that of high-lime muck. 

The influence of varying ratios of phosphoric acid and potash on the 
yield and on the nitrogen and phosphoric acid content of the crop ivith 
different nitrogenous materials, J. G. Lipman and A. W. Htj^ir (New Jeracru 
Stas, Rpt. 1923, pp. 213-222) . — Studies on the Influence of the phosphoric acid- 
potash ratio on the availability of nitrogen in sodium nitrate, dried blood, am- 
monium sulfate, and a combination of these three materials, in a silt loam 
soil, using barley and sorghum as Indicators, are reported. 

Nitrogen fertilization distinctly increased the yield of barley grain and straw, 
sodium nitrate giving the highest yields and highest nitrogen recovery and 
ammonium sulfate the lowest. Increasing the amount of phosphoric add from 
one to two gave incased yields of grain and straw in most cases, but a 
further increase to Ihree did not materially increase the yields. Varying the 
amount of phosphoric acid and potash had practically no effect on the per- 
centage of nitrogen and phosphoric acid in the grain and straw. 

Some increase in the yield of sorghum was produced by nitrogen fertilization, 
but increasing the amounts of phosphoric add and potash fertilization did not 
consistently increase the yields. A change in the ratio of phosphoric add and 
potash did not materially change the percentage of nitrogen and phosifliorlc 
add. 

Action of urea as a nitrogenous fertilizer, its influence on soil reaction 
[trans. title], C. Bbioux (Compt. Rend. Acad. Agr. France, 10 (1924), No. 31, 
pp. 898-905; also in Compt. Rend. Acad. Sd. [Porls], 179 (1924), No. 18, 
pp. 915-917), — Laboratozy studies on the rapidity of the transformation of 
urea in soil and on its influence on sdl reaction, and pot and fleld experiments 
to compare urea with sodium nitrate as a nitrogenous fertilizer, are reported. 

The pot and fleld experiments showed that the urea gave aa good aS| end in 
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some cases better results than, sodium nitrate. Its manner of action was 
similar to that of ammonium salts, such as the chloride and sulfate. It was 
further found that urea added to soil imparted an alkaline reaction at first 
as it was transformed into ammonium carbonate, but as It was nitrified it 
gradually developed an acid reaction. 

Fertilizer experiments with nitroi^en on meadow [trans. title], A. Alves 
and O. Nolte (Mitt. Dmt. Landw. OeseU., S9 (1924), No. 4S, pp. 764-799). — 
The results of a number of comparative fertilizer experiments with ammonium 
sulfate and lime nitrogen on meadow ^re reported and discussed. 

The results showed that In general nitrogen fertilization markedly increased 
the hay yields. The greatest yields were obtained in 21 cases with ammonium 
sulfate and in 8 cases with lime nitrogen, while in 10 cases there was little 
rlifTerence in the action of the two nitrogenous fertilizers. Owing to the caustic 
action of lime nitrogen, the best results were obtained by applying it in the 
fall. Timely rainfall was found to be an Important factor in reducing such 
caustic action. It was found that applications of from 200 to 300 kg. per hectare 
(178 to 207 lbs. per acre) of ammonium sulfate or of a corresponding amount of 
lime nitrogen, accompanied by sufiicicnt rainfall, resulted In generally profitable 
increases in meadow crops. 

Effectiveness and profit of nitrogen fertilization of different crops 
[trans. title], O. Nolte and R. Leo.nhards (Mitt. Deut. Landw. Gesell., 39 
{1924), No. 38, pp. 675-683). — ^The results of a large number of fertilizer 
experiments with different forms of nitrogen on winter rye, oats, beets, potatoes, 
and winter grain are briefiy summarized. A striking feature of the results is 
the fact that in all the exjierlments, with the exception of that with beets, 
the greatest relative returns were obtained from the largest applications of 
nitrogen. This Is taken to indicate the danger that where insufficient nitrogen 
is used it may be unprofitable. 

Fertilizer experiments with Rhcnania phosphate in comparison with 
other phosphoric add fertilizers [trans. title], A. Geheinq and E. Pommee 
(Deiit. Landw. Presae, 50 (1923), Nos. 4^, p. 376; 40-47, p. 386). — Six fertilizer 
exi)eriments to compare Rhenania phosphate with superphosphate, Thomas 
meal, and a so-called colloidal phosphate on barley, potatoes, oats, and rye are 
reported. In the majority of cases the Rhenania phosphate did not give as 
good results as Thomas meal, especially on nonacid soils. 

The chemico-physlcal Infiuences of quicklime and calcium carbonates on 
mineral soils, B. Ramann (Soil Sd., 18 (1924), 5, pp. 387-400). — This is a 

very technical account of studies on the chemlco-physical infiuences of quick- 
lime and calcium carbonates on mineral soils. 

The inftuence of sodium chloride upon alfalfa groivn in solution cul- 
tures, S. Lomanitz (Soil Sd., 18 (1924). No. 5, pp. 353-369, figs. ^). —Studies 
conducted at the New Jersey Experiment Stations in which a greater range of 
sodium chloride concentrations than usual was covered and the subject studied 
more in detail are reported. Alfalfa was grown for 77 days in solutions with 
amounts of sodium chloride varying from 0 to 0.6 atmosphere osmotic pressure. 

An increase in yield was observed in five out of the six cultures containing 
sodium chloride, the greatest relative increase occurring in the tops. The curve 
for water absorption followed the direction of the curves for yields of tops and 
for those of whole plants. Not much variation was noticed in the values for 
water requirement when whole plant yields were considered. More pronounced 
differences were found when the values for water requirements of tops were 
compared. There was an indication that the ratio of root growth to that of 
tops was greater where the total yield was low than where it was high, 
46415—25 8 
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The variations in the nitrogen percentages of the whole plants were not of 
an order to indica4:e with certainty any definite relationship between this datum 
and any of the others studied. The roots from the sodium chloride cultures 
showed a larger nitrogen percentage than those from the check cultures. The 
chlorine intake of the plants varied directly with the amount of sodium chloride 
supplied. This applied to the roots as well as the tops, the roots, however, con- 
taining a much smaller percentage. 

Inspection of commercial fertilizers for 1924, H. R. Keaybiix, T. O. 
Smith, and S. R. Shimer (Neto Hampshire Sta. BuL 214 {1924), PP> 19). — 
Guaranties and actual analyses of 115 samples of fertilizers and ferCiUzer mate- 
rials collected for inspection in New Hampshire during 1924 are presented. 

Analyses of fertilizers, spring season (supplement), 1024 (N, O, Dept, 
Agr. Bui,, 1924, Aug., Sup., pp, 16), — Guaranties, actual analyses, and relative 
valuations of 287 samples of fertilizer and fertilizer materials collected for 
Inspection in North Carolina during the spring season of 1924 are presented. 

Fertilizer report, August 1 to December 21, 1022, J. W. Kei.logo {Penn. 
Dept. Agr. Bui. S77 {192S), pp, 55), — Guaranties, actual analyses, and valua- 
tions of 644 samples of fertilizers and fertilizer materials, representing 427 
brands collected for inspection in Pennsylvania from August 1 to December 31, 
1922, are presented. 

How is one protected against fraud in the purchase of commercial 
fertilizers?, [trans. title] H. Neuuauer {Veroffentl, Landw. Rammer Rhdn- 
proa.. No. 3 {1924), PP* y-4-41). — ^Practical information on the selection and 
purchase of commercial fertilizers for specific purposes and on hpw to profit by 
the results of official inspections is presented for the use of German farmers. 

AOWCTrLTUEAL BOTAHT 

An apparatus used in a study of carbon dioxide evolution from soil 
supporting plant growth, R. D. Starkey and J. W. Shive {New Jersey Bias. 
Rpt. 1923, pp, 241 - 243 , fig, 1 ). — A description is given of an apparatus devised 
by the authors that is said to have proved quite satisfactory for the study of 
carbon dioxide evolution from soil supporting plant growth. 

Influence of soil moisture on the relation between fertilizer treatment 
and the growth of potatoes, W H. Martin and J, W. Shive {New Jersey Stas. 
Rpt. 1923, pp. 237-240). — ^A report is given of experiments conducted with 
potatoes to determine their water requirement, transpiration, dry weight of 
tops, and yields when grown with five different percentages of moisture and 
two rates of fertilizer applications. In every case but one the dry weight of 
the tops and water loss by transpiration increased with each Increase of soil 
moisture content, and the high fertilizer series required less water to form a 
gram of dry weight than the low fertilizer series. The highest yields were 
from the serieii of cultures with medium moisture content rather than from the 
highest. The authors point out the importance of considering the relationship 
of differences of soil moisture to the effect of fertilizers in conducting expcrl* 
meats with fertilizers. 

Notes on the influence of sodium chloride on the growth of alfalfa In 
solution cultures, S. Lomanitz {New Jersey Stas. Rpt. 1923, pp. 24^-W )- — 
The results are given of a series of culture experiments with alfalfa grown in 
Tottingham’s solution modified in different series by the addition of sodium 
chloride and by the elimination of amounts of other salts so that the osmotic 
concentration of the solutions was retained at the same rates. A conshlerable 
Increase was noted In the yields of all series receiving sodium chloride eascOpt 
one, and the difference here is conddered to be due probably to some other 
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cause than the addition of salt. The greatest relative Increase was in the 
roots. The nitrogen content of tlie plants did not differ materially In the dif- 
ferent series. Chlorine in the plants increased uniformly with the increased 
supplies in the solutions. The author found, as had other investigators, that 
the pH values of the discarded solution showed a gradual approach to neu- 
trality as the period of growth advanced. 

Ferric glycero phosphate and soluble ferric phosphate as sources of iron 
for soybean plants in solution cultures, R. P. Marsh {Neio Jersey Stas. Rpt, 
J923, pp. 2^7-252, pi. i, fiff. 1). — brief account is given of a study of the 
influence of small amounts of iron in the forms of ferric glycerophosphate and 
soluble ferric phosphate upon the growth and ai)pearaiice of soy bean plants 
in seven nutrient solutions containing varying partial concentrations of 
aininonium sulfate. 

The data show, with one exception, that the yields of plants grown in cul- 
tures receiving ferric glycerophosphate were more than double those receiving 
tlie soluble ferric phosfihate, and all plants receiving the latter suffered from 
iron toxicity while ^hose grown in solutions receiving the same concentration 
of ferric glycerophosphate produced excellent plants. From the author’s ex- 
IK'riments It appears that ferric glycerophosphate i.s a form of iron that can 
1)0 used effectively in culture solutions in which the H-ion concentration is 
inaintalned at a relatively high level, and that ferric phosphate may not be 
used without danger of iron injury except In much lower concentrations than 
wore used. 

Both series of plants showed a marked decrea.se in yield with an increase 
in the oinounts.of ammonium sulfate supplied to Die solutions. The author 
ciuiins that by the selection of the proper type of culture solution and the 
pro(r<‘dure w'hich he followed it is possible to maintain a solution in con- 
tact with the roots of vigorously growing plants during their entire growth 
ptTiod without any marked alteration in its pH value from the initial con- 
centration. 

Iron solubility tests in culture solutions at different pH values, K. P. 
Marsh (^^eio Jersey Stas. Rpt. 7923, pp. 252-235). — Tottinghaiii and Rankin 
Imviiig shown that the reaction of a culture solution had a marked effect on the 
solution of iron compounds (E, S. R., 52, p. 123), an experiment was under- 
lak(Mj to determine the solubility of ferric glycerophosphate, soluble ferric 
phosphate, ferric tartrate, and ferrous sulfate in culture solutions. 

The solutions after being adjusted for their pH values received the Iron com- 
pounds, after which they were allowed to stand in the greenhouse for three 
days, when the precipitates were collected and analyzed for their iron content. 
Differences in solubility were observed for the several iron coint)ounds, the 
solubility being influenced by the tyi>e and pH value ()f the culture solutions. 
The data presented are considered to suggest in a general way that ferric 
?dy(‘erophosphate could be used to advantage as a source of iron for plants in 
culture solutions in which tlie H-lon concentration is inalntaiiuMl at a high level 
during contact with the plant roots without much danger of iron toxicity, 
which is quite likely to occur in plants grown in a culture solution of this type 
when soluble ferric phosphate or ferrous sulfate is used as a source of iron, 
particularly in culture solutions wltli pH values approaching the neutral point. 
It is believed that In solutions of this type ferric tartrate should prove more 
effective as a source of iron than any of tlie other trompounds Considered. 

The influence of soluble aluminum salts on the growth of wheat seed- 
Ungs in Shivers lUCt solution, R. M. Barnktte {New Jersey Stas. Rpt 1923, 
PP- 265--^58 )* — The results are given of a study of the influence of aluminum 
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nitrate, sulfate, and chloride on the growth of wheat seedlings in a culture 
solution. The seedlings were grown in the solution for a period of three 
weeks under the influence of varying concentrations of the aluminum salts. 

In general, the plants behaved quite similarly under the influence of the 
different salts used. With a single exception, considering averages alone, 0.1 
mg. of aluminum per liter of the culture solution, and all concentrations above 
this, caused a decrease in the dry weight of all parts of the plant. The increas- 
ing concentrations of aluminum added to the culture solutions as soluble salts 
caused slight but progressive increases in the H-ioii concentrations of these solu- 
tions due to the hydrolysis of the aluminum salts. It is claimed that under 
tlie conditions of the experiment the aluminum ion was distinctly toxic to the 
growth of wheat at concentration of 0.5 mg. per liter of the culture solution 
and at all higher concentrations. It is considered significant that the aluminum 
ion exerts a distinctly toxic action on plant growth, and that little, if any, 
of the deleterious effect observed can be attributed to the increased H-ion con- 
centration due to tlie hydrolysis of the aluminum salts. 

Notes on the stimulating influence of seed treatment upon the subse- 
quent growth of the plants, D. Silbebt (New Jersey Htas, Rpt, J92S, pp. 
259-262 ). — A preliminary report is given of studies on the stimulating influence 
of seed treatments on the subsequent growth of plants from treated seed. The 
experiments were conducted with soy beans, Canada field peas, and buckwheat ; 
the stimulants used were the compounds ordinarily used as seed disinfectants, 
copper sulfate, sodium hyiwchlorlte, mercuric chloride, and formalin. Seed of 
each kind were soaked for 15 minutes in a definite quantity of solution and 
afterwards placed on filter paper to remove the film of moisture on the outside. 
They were then planted in earthenware pots and the plants grown to maturity 
and the dry w'eights determined. 

From the data presented it is clearly indicated that the dry weight of soy 
beans was Increased in all the treatments except those where mercuric chloride 
was used at concentrations of 0.05 and 0.15 per cent. The increase In average 
yields from the seeds treated with formalin and those treated with sodium hypo- 
chlorite was not so pronounced as that from seeds treated with chopper sulfate. 
The stimulation resulting from seed treatment was maintained throughout the 
entire grow'th period of the plants. Canada field peas in general did not show 
any increased yields resulting from the seed treatment. With buckwheat the 
dry weight of the tops was greatest from treated seeds, although the difference 
in top yield was not particularly pronounced. The yield of seed was consistenly 
sui>erlor for the treated seed. 

No attempt was made to determine the limits either in concentration of the dis- 
infectants used or the time of seed treatment within which no injurious effects 
would be observed. 

The vitality of buried seeds, W, L. Goss (Jour. Agr. Research lU. iSf.], 29 
(1924), No. 7, pp. 849SB2, pis. 2). — ^In continuation of studies on a series of 
buried seeds (B. S, R., 17, p. 566), a further report is given of the behavior 
of the seeds of 107 species of plants burled in 19(ffi and tested at various 
intervals since that date. In 1928, after having been buried for 20 years, seeds 
of 61 species grew. Most of them were seeds of common weeds, and it is be- 
lieved that the seeds of most weeds, when plowed under, will not perish during 
the period of any normal crop rotation. 

Peru as a center of domestication: Tracing Uie origin of civilisation 
through the domesticated plmits, O. F. Cook (Jour. HeredUv, 16 (1925), 
Nos. 2, pp. 32-46, figs. 10; 3, pp. 94rll0, figs. 11). — ^This general article, relating 
to the various plants utilised by the early Perflyian people, contains references 
to the i^igln and dissemination of many horticultural plants. 
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GEHETICS 

Chromosomal chimeras in the Jimson weed, A. F. Blakesl£e and J 
Belling (Science, 60 (192Ji), No, 1540, pp, 19, 20), — ^From a study oi* a number 
of aberrant forms of Datura stramonium, the authors believe that the evidence 
already obtained is suflacient to indicate that chromosomal aberrations may be 
an important cause in the production of bud sports. 

Studies of oogenesis in mammals based on investigations with rats and 
mice [truns. title], J. Kremeb (Arch. Mikroa. Anat. u, EnttcicUl, Mech., 102 
(1024), PP^ 387^58, figs, 14 )- — ^The results of cytological studies of 

ovarian and tubal eggs of rats and mice are reported from the Anatomical Insti- 
tute at Bonn. The modern theory of chromosome behavior is mainly verified. 

Natural crossings in oats at Akron^ Colorado, T. II. Stanton and F. A. 
Coffman (Jour. Arner, Soc, Agron,, 16 (1924), 10, pp. 040-659), — In an 

exix^riment at the Akron (Oolo.) Field Station, of the U. S. Department of 
Agriculture, four varieties of black and four of white oats grown in adjacent 
head rows crossed naturally to the extent of at least 0.36 per cent of the Fi 
progeny of the white oats. The extent of natural crossing seemed to vary in 
the different varieties and also in different head selections within varieties. 
Tile authors suggest that in oats natural crossing may account for some of the 
variability observed In suppo.sedly pure line varieties, as well as for the fre- 
quent occurrence of widely aberrant forms in certain varieties. 

Cenctic relations of five factor pairs for virescent seedlings in maize, 
:M, Demekec (New York Cornell St a, Mem, 84 (1924), pp- 3-S8), — A group of 
corn seedling characters with retarded chlorophyll development is termed 
“virescent.” In the early stage the seedlings are more or less devoid of 
(hiorophyll, which develops later so that the mature plants are normally 
green. Environment influences appreciably the development of chlorophyll in 
virescent seedlings, high temperature having a stimulating effect. 

Five genetically different vire.scent types symbolizetl by ViVi, ViVi, VVu», 
were found In the material used in these investigations. Intercrosses 
showed that none of these is an allelomorph of a mature plant character called 
line-striped F f, which appears as virescent in the seedling stage. The type 
Yith belongs to the C-Sh-\Vx linkage group, and the type Wtk is found linked 
with Lg Ig and B b, the order of the genes being C-Sh^Wx-Vi and Lg-B-Vi, 
respectively. In each of 14 other linkage tests made between different vires- 
cents and other factor pairs, the factors tested were found independent in 
inheritance. A slight indication of linkage was noticed between VaV* and D d. 

The inheritance of brown oleurone in maize, P. Kvakan (New York 
Cornell Sta, Mem, 83 (1924), pp, SiB). — ^Brown aleurone in com was found to 
be Inherited us a simple dominant, being due to a single factor, Bn hn, which 
Is linked with the factor pairs Ql gl, glossy seedlings ; virescent seedlings ; 

and Ra ra, ramosa ears. Microscopic, chemical, and genetic studies gave indi- 
cations that brown aleurone and ** pale yellow endosperm ” are identical. The 
pigment of the latter occurs in the aleurone but not in the endosperm. Some 
differences between the brown or imle yellow pigment of the aleurone, and 
the common or strong yellow pigment of the endosperm, are discussed. 

Inheritance of xantha seedlings in maize, H. Tbajkovich (New York 
Cornell Sta, Mem, 82 (1924), PP* 3-13), — ^Xantha, Xn xn, is a chlorophyll 
character observed In corn seedlings, although under favorable conditions a 
few plants can be grown to maturity. Xantha seedlings are yellow and have 
the normal amount of xanthophyll and about 10.7 per cent of the normal 
amount of chlorophyll. Xantha seedling is determined by a factor or factors 
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distinct from those controlling virescent and yellow (Inteus) seedlings. 
Xantha seedling seems to be determined by duplicate genes, and possibly one 
pair of these was present in a homozygous recessive condition in the virescent 
family used in intercrosses. One of the genes for xantha seedling did not 
appear to be closely linked with either the gene for virescent seedling or 
that for endosperm color. A positive correlation was noted between the size 
of the plastids and the amount of chlorophyll of various seedling types. 

Studies ou the inheritance of earliness in wheat, Y. H. Flohkll (Jour. 
Agr. Researeh [IK R], 7, pp. 33S'-S47, figs. 5). — Sunset, an early 

Australian wheat, and Marquis hard spring wheat, a midseason to late variety 
when grown in California, and Fi, F*, and Fa generations of reciprocal hybrids 
between them were studied in California in endeavors to determine the in- 
heritance of earliness in wheat. The index of earliness used was the date of 
appearance of the tip of the first spike on the plant. 

No data were secured on the Fi generation. The Fa population fell Into a 
large early and a small late group in the proportion of 3.07 to 0.93, indicating 
one allelomorphic pair of factors, with possibly a number of minor modifying 
factors. The recessive late group of Fa remaining late in F* and the fact that 
over one-half of the Fa population apparently was homozygous for earliness 
tended to confirm the presence of only one pair of factors for earliness as con- 
trasted with lateness. Assuming that pure-line rows pass through the heading 
stage in the same time as pure-line parent varieties, this period may possibly 
be used to determine progeny rows homozygous for earline.ss in Fs and sul>- 
sequent hybrid generations. , 

The use of a time-temperature efllciency unit as a method of analysis sug- 
gested that while consideration of the time-temperature relation apparently 
permits a somewhat more accurate analysis of the genetic factors involved 
in the inheritance of earliness than time alone, more Information is evidently 
needed concerning the response of the wheat plant to temperature and other 
factors which influence growth. 

An experiment in breeding apples, II, R, Wellington {New York State 
Sta. Tech, Bui, 106 {1924), PP- 5-149), — This presentation of data on the fruit 
and tree characteristics of apple seedlings resulting from 48 Fi generation 
crosses, 13 Fi generation seifs, 1 Baldwin self (?), and 4 crosses between Fi 
generation seedlings is a further contribution (E. S. R., 27, p. 843) upon long 
continued apple breeding investigations. 

The probable gametic composition of the varieties used as parents is discussed 
in connection with an evaluation of the varieties as breeding material. Em- 
phasizing the difficulty of analyzing Mendelian segregation in the apple, a fruit 
heterozygous for most characters and usually of unknown ancestry, the author 
states that certain varieties, at least, possess attributes which are sufficiently 
constant in inheritance to form a basis for predicting breeding results. For 
example, crosses involving McIntosh may be expected to yield a large propor- 
tion of strong, vigorous seedlings. Lack of resistance to certain diseases may 
be inherited, as shown in tlie frequent susceptibility of Yellow Transparent 
seedlings to blight. Red skin color was found to be usually dominant over 
yellow. Bloom on the fruit and greasy, oily quality of skins were apparently 
recessive characters, appearing only infrequently. Many characters, such as 
fruit size and shape, flesh texture and color, and flavor and quality, seemed 
dependent upon a number of gametes, preventing any definite deductions. Since 
some acid-fruited parents yielded only acid-fruited seedlings, the author 
deems it likely that acidity may be a homozygous character In certain varieties. 
It was a noteworthy fact that crosses involving Certain varieties sudb as Me- 
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Intosh, Northern Spy, Xellow Newtown, Delicious, and Yellow Transparent 
yielded many good quality seedlings, while other crosses involving varieties 
such as Boiken, Canada Baldwin, and Montgomery were conspicuous for the 
lack of quality in their progeny. Certain varieties dominated a cross so 
strongly that many times it was possible to indicate at least one parent by 
simple examination of the fruit. Of the many varieties utilized in the study, 
the McIntosh is considered to have been by far the best parent. 

A correlation betw^een color of grape leaves at time of foliation and 
fruit color, F. E. Gladwin {New York Sta^te Sta. Tech. Bui. 107 {1924), 
pp. 3S ). — Ileiieated ohservutiuiis on the expanding leaves of a large number 
of grape varieties showed marked differences in the color of the under surfaces 
of the flrst leaves, the colors ranging from pale white, yellow, or creamy, 
light pink to deep pink and in a few cases crimson and orange. An attempt 
to correlate these colors with the sfiecies’ origin failed to yield iK)sitlve re- 
sults. However, It was found that white under surfaces were almost in- 
^ariabiy correlated with white fruit, or, in other words, the absence of red 
pigment in the leaves was found to be correlated with the absence of red 
pigment in the fruit. All efforts to correlate red and black fruits with pink- 
ness of leaves proved Inconclusive. In general conclusion, the author points 
out that the established correlation should be useful in assisting the plant 
breeder to rogue all white-fruited seedlings from the nursery row and also 
in assisting the nurseryman in keeping his stocks x>ure. 

Correlation studies on winter fecundity, F. A. Hays, U. Sanborn, and 
L. L. .Iames {IHaHftachuHetis Sta. Bui. 220 {J924), pp- 4 ^^^^)- — ^^'he authors 
have calculated the coetllcleiits for expressing the correlation between various 
ractors and the winter egg i)roduction of 959 Rhode Island Red pullets hatched 
in weekly broods from Marcli 25 to June 3, 1923. The correlation coefllcients 
\viu*e as follows: Ilutcliing date and weight at 159 days (for the entire Hock) 
-0.3293 ±0.01 91, hatching date and w'elght at hrst egg — 0.3807 ±0.0201, hatch- 
ing date and age at first egg — 0.1487±0.0228, hatching date and winter pro- 
duction (for the entire ll<»ck) — 0.2920±0.0218, iiatcliiiig date and w.nter pro- 
duction (for tlie genetically early maturing birds alone) — 0.4790±0.0254, age 
at first egg and winter production (for the entire flock) — 0.6061 ±0.0151, age 
at first egg and winter i^roductiou (first three hatches only) — 0.6413 ±0.0320, 
weight atl50day.s and winter production (for the entire flock) +0.2758±0.0220, 
weight at 150 days and winter production (for the hatches of Ai)ril 15 and 
22 only) 4- 0.2475 ±0.0545, weight at first egg and winter production (for the 
eutire flock) — 0.1894±0.0231, weight at first egg and winter production (for 
the flrst eight hatches only) —0.2963±0.0269, average daily gain, 150 days 
old to age at first egg, and winter production (for the entire flock) 
+0.2899 ±0.0220, average dally gain, 150 days old to age at first egg, and win- 
ter production (for the genetically early maturing group alone) +0,2055±0.0318, 
weight at 160 days and age at first egg ~-0.2135±0.0221, weight at flrst egg 
and age at flrst egg +0.4604 ±0.0185, and average daily gain and number of 
days, from 160 days old to age at flrst egg —0.4146 ±0.0196. 

A genetic linkage between size and color factors in the tomato, E. W. 
LiNDSTjtOM {Solmwe, 60 {1924) ^ No, iJ+7, pp. 182, 18S )- — It is claimed that 
from studies of a large number of crosses involving various sizes and colors 
of fruit, a definite linkage between these two types of genetic factors was 
established. Color in tomato fruits is considered to be mainly determined 
by two different pairs of genes. One pair, Rr, controls the red and yellow 
flesh color, the former being dominant. The other pair, Yy, determines skin 
color, y producing a yellow pigment in the cell walls of the epidermis of the 
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fruit, and u giving a colorless condition in these cells which is recessive in 
inheritance. Size of fru t in tomatoes is considered best interpreted by the 
multiple factor hypothesis. 

Beciprocal crosses involving these two pairs of color genes and different 
sizes of fruit are said to indicate that the color factor pair Yy is closely 
linked with genetic factors for weight of fruit. It is also noted that red and 
yellow flesh color, dependent on genes R and r, seem to be independent of 
weight. 

Contribution to the comparative physiology of spermatozoa, II, III 
[trans. title], E. Geixhorn (Pfluger^a Arch. Physiol., 103 (1923), No. 5^, 
pp. 555-SOiy figs. 23). — In continuing this series of studies,* two papers are 
presented. 

II. Further studies on the action of salts . — The relative effects of the chlo- 
rides of various salts and various compounds of sodium on the motility, dura- 
tion of life, and morphological changes in the spermatozoa of Rana tempo- 
raria, R. esculenta, and guinea p^gs have been determined. 

III. Further studies on the action of salts with special reference to mix- 
tures of electrolytes. — In these investigations It was conclusively demonstrated 
that in mixtures of electrolytes the toxicity of one tended to neutralize the 
toxicity of the other toward the activity of spermatozoa of the animals used 
in the above paper. 

Physiological investigations of spermatozoa and ova [trans. title], E. 
Gkixhobn (Arch. Mikros. Anat. u. Entwickl. Mech., 101 (1924), i-d, 
pp. 4^'^-44^f fi9» I). — ^This is a discussion of the various physicochemical 
influences affecting the vitality, morphology, and physiology of s(>ermatozoa and 
ova, based on studies similar to those noted above and with like results. 

Investigations of the reciprocal Influence of the ovaries and uterus 
[trans. title], S. Takakusu (Arch. Mikros. Anat. u. Entwickl. Mcch., 102 
(1924), No. 1-3, pp. 1-50, figs. S4)* — In this study, which was conducted at 
the Kaiser Wilhelm Institute for Biology, the effect of the removal of the 
uterus of rats on the histological changes in the ovaries and the effect of 
ovariectomy on the uterus were investigated. The removal of the uterus was 
found to be almost immediately followed by ovarian changes in which the de^ 
velopment of follicles stopped, those present became atresic, and large amounts 
of lutein tissue developed in the ovary. Some corpora lutea w^ere also present 
and a few cystic follicles. 

Prolonged injections of uterine extracts into hysterectomized females seemed 
to influence the production of large amounts of fat throughout the ovary. 
Experiments dealing with the effects of the uterus of one animal on the 
ovaries of another attached to it further indicated that the secretions of the 
uterus have a direct effect on the regulation of the normal activity of the 
ovary. Ovariectomy also was found to reduce the size of the uterus, thus 
indicating the production of secretions by the ovary which control the func- 
tion of the uterus. 

The folliciilar hormone of the hen ovary, E. Allen, J. W. Whitsett, 
J, W. Hardy, and P. L. Kneibeet (Ahs. in Soc. Expt. Biol, and Med. Froc., 21 
(1924), ^ 0 . 8, pp. 500-503 ). — In testing the action of the follicular hormone of 
the hen’s ovary extracts of small (less than 15 mm. in diameter), medium (15 
to 35 mm.), and large (over 35 mm.) follicles were injected into spayed rats 
for three consecutive doses of 1 cc. at 8- to 4-hour intervals. The occurrence of 
oestrum in the spayed rats was determined by vaginal smears. 

1 Pfltiger*B Arch. Physiol., 185 (1020), No. 4-6, pp. 262-'280. 
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Oestrum was noticed in all of the four experiments in which extracts of the 
small follicles were used and in three of the four in which the extracts of the 
medium-si»ed follicles were used, but extracts of full-sized follicles, eggs from 
the oviduct, fresh eggs (yolks and whites separately), and 5-, 10-, and 14-day 
embryos with their membranes all gave negative results. 

These experiments furnish evidence of the nonspeciflcity of the follicular 
hormone in birds and mammals. 

Microbic virulence and host susceptibility in paratyphoid-enteritidis 
infection of white mice. — ^IV, The effect of selective breeding on host 
resistance, L. T. Wkbstrr {Jour. Expt. Med., S9 { 192 ^), No. 6 , pp. 879 ^ 86 , 
figs. 5). — In continuing this series of studies (E. S. 11., 50, p. 478), it was 
found that only 42 per cent of the offspring of mice which have survived a 
lethal dose of mouse typhoid bacilli succumbed to a lethal dose of these bacilli 
as compared with 72 per cent of the controls. In the second generation from 
the resistant mice only 16 per cent succumbed as compared with 70 per cent 
of the controls. A repetitioif of this experiment gave similar results. Only 
mice showing no mouse typhoid bacilli in the blood or feces or specific agglutins 
were used for breeding, thus eliminating the chance of the development of 
immunity by the young in utero or from the mother’s milk. In two experi- 
ments offspring of the disease-resistant mice were also found to be more 
resistant to doses of bichloride of mercury. 

“The experiments reported in this paper were performed under conditions 
which reduced the possibility of specific acquired immunity to a minimum, and 
indicate, therefore, that in mice host resistance contains important hereditary 
factors both specific and nonspecific in nature, and that the degree of this 
resistance in a given population may be enhanced by selective breeding.” 

FIELD CEOPS 

The rfile of statistics in agronomic experimentation, H. H. Love (Sci. 
Agt\ 5 {192Jt), No. 3, pp. 84-92). — discussion of the use of statistical methods 
in iiUerprotiug the results and the planning of agronomic experiments. 

llelatlon of seed size to the yield of small grain crops, T. A. Kiksseujach 
{Jour. Amer, Soc. Agrm., 16 {1924) t 10, pp. 670-682. fg. 1). — A summary 
of all available published field data dealing with the grain yields from seed 
grades of small grain crops is presented, together with the results of similar 
work at the Nebraska Experiment Station. See also an earlier note (E. S. K., 
38, p. 732). 

In the Nebraska experiments wherein hand selected large and small seed 
representing extreme grades of winter wheat, spring wheat, and oats were 
compared, small seed yielded 18 per cent less than large when spaced to permit 
maximum individual plant development, 10 per cent less when equal numbers 
of seed were sown per acre at an optimum rate for the large seed, and 6 per 
cent less when equal weights of seed were sown per acre at an optimum rate 
for the large seed. Unselected seed jdelded 4 per cent less than the large 
when equal numbers were sown per acre, and 1 per cent less when equal 
weights of seed were sown. Comparison of fanning-mill grades of winter 
wheat during 17 years showed the heaviest one-fourth to yield 0.3 ijer cent 
more, and the lightest one-fourth 2 per cent less than the unselected seed. 
During 18 years, the heaviest one-fourth of Kherson oats yielded 0.9 per cent 
more, and the lightest one-fourth yielded 0.7 per cent less than the original 
unselected seed. 

40416-^26 4 
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In general, the work at the Nebraska Station seemed to indicate that there 
will be no material or practical gain in the grain yield, under farm condi- 
tions, from the practice of grading seed of small grains which is reasonably free 
from trash and inert matter. 

Some green manures and cover plants, T. H. Holland {Ceylon Dept. Ayr. 
Leaflet ZO pp. d, pU. 7). — ^Based on experience at the Peradeiiiya 

Experiment Station, information is given concerning the value for green 
manure and as cover crops of Eryihrina lUhosperma^ OUricidia maculata, 
AlMzzia moluccana, Lcuoaena glauoa, Adhatoda vaaica^ Tephroaia Candida, 
T, hookeriana, T. purpurea, Crotalaria striata, O. usaramoensis, 0. incana, 
Jndigofera arrecta, I, hirauta, J. endecaphylla, Scahania aculeata, Caaaid hir- 
auta, CUtoria cajanifotia, Centroaema plumieri, C, pubescena, Yigna oligo- 
aperma, Dearnodium triflorum, Pueraria javanica, and Mikania acandens. 

The grasses of Pennsylvania, B. M. Gkess (Penn. Dept Agr. Bui. S84 
{J924), pp. 245 , figa. 235). — This manual Includes descriptions, illustrations, 
and the known distribution in Pennsylvania for about 250 species and varieties 
of gi’asses. In addition to appropriate keys, the work includes discussion of 
the genetic relationships, classification and characteristics, gross anatomy, 
uses, and distribution of grasses. 

Iiegnmc inoculant work {New Jeraey Staa. Jt.pt. 1923, pp. 11^1, lJf2). — Of 
nine varieties of soy beans testedt Haberlandt nodulated to a limited extent, 
Virginia Intermediately, and Mammoth Yellow profusely, the difference being 
attributed to the composition of the internal juices of plants serving as a food 
and energy source for the organism. The influence of mineral fertilizers on 
nodulation of soy beans has been described (E. S. R., 52, p. 340) by, Perkins. 
The closer the moisture content of the substratum approached 100 per cent 
of the water-holding capacity, the greater was the nodxilation and the plant 
growth. 

Bacterial counts should evidently be run in connection with hothouse trials 
to determine the number of viable organisms present and their ability to pro- 
duce nodules upon the specific host. Tests with diluted cultures demonstrated 
that a minimum number of bacteria is required to give maximum nodulation, 
and that this minimum varies widely with the moisture content of the sub- 
stratum and the presence of energy-giving carbohydrates. The minimum found 
necessary to give nodulation in the absence of carbohydrates was about 50 
bacterial cells per seed. 

[Field crops experinxents in New J^ersey], J. G, Lipman, L. G. Schebmeb- 
HOBN, and G. W. Musgrave {New Jeraey Staa. Rpt. 1923, pp. 17, 18, 34^ 95-100, 
153-165, pi. 1, fig. 1). — ^Variety trials with oats, com, wheat, barley, rye, 
buckwheat, timothy, millets, and soy beans ; breeding work with corn and pota- 
toes; seed tests with potatoes; studies of the effect of fertilizers (E. S. R., 51, 
p. 342) on the yield and shape of sweet potatoes; and trials of kudzu, red 
clover, and sweet clover are reported on as heretofore (B. S. R., 51, p. 636). 
Plats treated with sulfur generally produced potatoes yielding somewhat lower 
but usually freer from scab than those on unsulfured plats. 

[Agronomic experiments In Utah], A. F. Bbacken, G. Stewart, D. W. 
Pittman, A. I». Wilson, and L. M. Winsob (Utah Sta. But 192 {1925), pp. 21 
22, 23, 25, 26, 28-^0, 40, 53). — ^Varietal trials with winter and spring wheat, 
winter barley, silage com, potatoes and sweet potatoes, and breeding work 
with wheat and potatoes are commented on briefly. Alfalfa and rye were the 
forage crops best adapted to dry land. 

Alternate cropping, Wheat after fallow, has proved safest under all condi^ 
tions, the ne^tt best method being two crops of wheat followed by a fallow 
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season. When wheat was plowed under at different stages of growth each 
successive stage showed decreases in the yields of the following wheat crop. 
Wheat after i)eas similarly turned under showed increases in yield up to the 
bloom stage of the peas. Cultivating wheat grown in rows generally decreased 
yields. Seeding experiments Indicate sowing not less than 5 pk. of good clean 
winter wheat not later than October 1. Significant differences were not shown 
between irrigated and dry land seed. 

Irrigating the seed bed before planting grain has largely increased total 
yields as compared with planting under natural conditions and irrigating as 
usual. Several crops of alfalfa were obtained by early irrigation alone, 
whereas only one crop was harvested without early water. Fall irrigation 
has prevented the appearance of burned spots during the following season. 
Irrigating before planting brought up sugar beets successfully from ground 
lacking enough moisture. Thinning beets to 12 in. apart, with irrigation soon 
after thinning, seems to be a desirable practice. 

Kepovt of the Dominion cerealist for the year 1023, L. H. Newman 
(Canaffa Eapt, Ffu-ms, Cereal Die. Rpt. 1()2S, pp. 20, fig. i).— Yields and 
agronomic data are reported from variety trials in 1923 and during various 
period.s with spring wheat, oats and barley for grain and hay, spring rye, field 
peas, field beans, and flax and hemp for seed. 

C^haracteristics of clover and alfalfa seed from southern Prance [trans. 
title], Jm Francois (Ann. Agron. Prang, et Etrang., 4J (J192J,), No. 4, 
pp. 272-2H2). — A r(»sumf‘ of the recorded appearances in France of Tri folium 
supinum, an Italian legume, considered with the results of a survey in south- 
eastern France led the author to conclude that French-grown clover never 
includes seeds of T. mpinuni among its natural impurities. The presence of 
seed of Coronilla scorpioidea, Helminthia cehMdea, Centaurea aoUtitiatiSy and 
Ruhus sp, in clover and alfalfa sml is held indicative of a southern France 
origin. While T. stollatum, T. angustifoUumy Ronjeanla recta, Bromus rubens, 
B. madritensis, and Hedypnoia polymorpha may also l>e indicative, they are not 
(essential to designate a southern France clover or alfalfa if the sample includes 
among its impurities some seed of Coronilla Hcorpioidcs, or in its absence, con- 
sideraitle amounts of seed of echioidcs and of Centaurea aolstitialis. 

Home-grown vs, foreign red clover seed, L. E. Thatchek (Ohio St a* Mo. 
Bul.y 9 (192Ji), No. 11-12, pp. 187-191, fig. 1). — Sou ree-of- seed tests with red 
clover at the station showed seed from Michigan, Germany, and Chile to be 
most productive in both first and second cuttings. Clover from Italian seed 
gave the lowest hay yield, was badly affected by anthracnose, and had a con- 
siderable weed content. These and previous results and experiments elsewhere 
(Jp3; S. R., 60, pp. 435, 829) with somewhat similar climatic conditions show 
that clover seed produced in Ohio, Indiana, Illinois, Michigan, and Wisconsin 
may be grouped in so far as hardiness and yield are concerned. Red clover 
seed from this territory should be given first choice for Ohio farms. 

Jala maize, J. H. Kempton (Jour. Heredity, 15 (1924), No. 8, pp. 337-^44, 
figs. e).—A type of corn cultivated at Jala, about 60 miles southeast of Tepic, 
Mexico, is characterized by plants averaging 20 ft. in height, ears about 20 in. 
long and 9 in. in circumference, comparatively heavy kernels ranging from 
700 to 1,000 in number, and leaves, tassels, and diameter of the stalks In pro- 
portion to the height. The size of this type of corn was shown to be neither the 
result of a favorable environment nor the result of a doubling in chromosome 
number. The author thinks that for tropical countries with a long growing 
season there are possibilities inherent in this variety justifying the careful 
attention of breeders. 
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Cotton caltnre In Argentina [trana. title], N. B. Winters (Jfin. Agr, 
[Argentina] t Secc. Propaganda e Informes Giro. SttO (1924), PP- 24) • — prac- 
tical discussion of the environmental and cultural requirements of the crop 
with notes on varieties, insect pests, and production costs. 

I, Report of three years* cotton improvement work, II, Observations 
on the behavior of cotton plants, especially during acclimatization, J. B. 
Gbiffing (Univ. Nanking, Agr, and Forestry Ser,, 1 (1525), No. 6, pp, 4^y pl** 9, 
figs. S). — ^The progress of work with cotton by the University of Nanking 
Involving the acclimatization of American varieties and the Improvement of 
Chinese cotton is reported on, with comment on extension activities. Improved 
implements, cotton Insects, and the future of this work in China. 

Sample measurements with American varieties, including Trice, Acala, 
Miller, and College No. 1, have demonstrated the efficacy of roguing and selec- 
tion in overcoming the degenerative tendencies resulting from change of 
environment. As judged by lint length, size of seed, and lint index, the 
quality of the crop at the end of three years* work seemed superior t() that of 
the first year. Fixing of type in superior progenies appeared to be shown by 
the low coefficient of variability of the above characters in selected progenies. 
Breaking up of variety t 3 q)e into diverse forms was noted In all Imported stocks, 
even in such pure strains as College No. 1. A strong positive correlation 
existed between lint index and size of seed, with a moderate negative correla- 
tion between percentage and size of seed, whereas no correlation existed be- 
tween lint length and size of seed. 

Inoculation increases yieldi and quality of peas for canning, A L. 
Whiting, E. B. Feed, and J. W. Stevens (Wisconsin Sta. Uni, 972 (1925), 
pp, 23, figs 19), — Inoculated canning peas were compared with unlnoculnted 
peas on a field scale in most of the pea-growing sections of Wisconsin, 

On soils witliout pea bacteria, inoculated plants through their darker green 
color and increased height showed greater vigor than unlnoculated plants. 
Bacteria persisting since a previous crop of peas did not suffice to exert the 
maximum effect, inoculation generally being followed by an increased yield of 
shelled peas and more vigorous vines with Increased protein content. Inocu- 
lation seemed quite beneficial in the presence of low temperatures and excess 
rainfall. Increased percentages of the smaller sizes of peas and Improved 
quality, as shown in tenderness and taste, also followed inoculation. Where 
some soil Inoculation already existed the cultures had little effect in increasing 
the protein content of the green peas, this effect being much more pronounced 
when no nodules were present on the unlnoculated part of the field. 
xThe infiuence of plot size and replication on experimental error in 
/^eld trials with potatoes, K. C. Westoveb (West Virginia Sta, Bui, 
(1924), pp* 32, figs, 11), — Experiments were made in 1922 and 1923 to determine 
the size of singlerrow potato plats and the number of replications needed to 
reduce experimental error to practical limits. 

In field experiments under West Virginia conditions with the Carman No. 8 
potato planted 10 to 12 In. apart In rows spaced 3.5 ft. apart, reliable results 
probably may be expected from the use of a 40-ft single-row plat replicated 4 
times. Under existing conditions, the increased accuracy which might be had 
by using a single-row potato plat more than 40 ft long would not offset the 
added inconveniences. Only plantings of native strains gave significant differ- 
ences in standard deviation between the 10- and the 20-ft plats. Strains from 
other sources (Minnesota and Canada) required greater plat lengths to obtain 
significant differences. As in similar work with other crops, these studies Indi^ 
cate that there are limits in plat size and in number of replications bey’ond 
whdeh no practical reduction in experimental error occurs* 
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Sorghnm [trans. title], L. A. Zhdanov {Izv. Opytn, Dona i Sev. Kavkaza 
{Jour. Agr. Research Don and North Caucasus) No. S {1928} ^ pp. 70-83 ). — 
Kather extenaive trials at the Rostov Experiment Station showed sorghum to 
be a highly productive grain and forage crop for the arid southeastern regions 
of Russia, surpassing corn in reliability. The best crops were produccjd by 
early varieties. 

The influence of lime on the yield and nitrogen content of soy beans, 
1022, J. G. Lipman and A. W. Blaib {New Jersey Stas. Rpt. 1923, pp. 227- 
229). — Varieties of soy beans grown on both limed and unlimed plats during 
the tenth year of this experiment (E. S. R., 61, p. 639) produced rcjspective 
average yields of 21.2 bu. of beans with 1,856 lbs. of dry stalks per acre and 
3 bu. with 334 lbs. The average acre recovery of nitrogen was 02.8 lbs. per 
acre from the limed and 14.8 lbs. from the unlimed plats. The original nitrogen 
content of the soil in the limed plats has been practically maintained, whereas 
the unlimed plats suffered a considerable loss. 

Sugar beet fertilization, O. B. Pbice {Michigan Sta. Quart. Bui., 7 {1925), 
No. 3, pp. 87-89, fig. 1). — Fertilizer trials with sugar beets showed the use of 
phosphoric acid to give the largest increases in yields, results from {K>tash 
being more variahh', and those from nitrogen carriers dej^ending largely on 
climatic conditions. Injury due to drilling ammonium sulfate with the seed 
is illustrated. See also a previous note (E. S. R., 61, p. 38). 

The inoculation of sugar beets [trans. title], A. N&mec {Ann. Sci. Agron. 
Frarn:. et lUrang., J/1 {1924), ^o. 4$ PP- 254-259). — Experiments cited showed 
substantial increases in the yield of sugar beets to follow inoculation with 
suitable microorganisms. 

Studies on fertility of sugar-cane flowers {Queensland Agr. Jour., 22 
{1924), No. 3, pp. 248-255, figs. 5). — Observations by W. Cottrell-Dormer and 
McWalters at the South Johnstone Sugar Experiment Station were concerned 
with hybridization, ripening of fertile sptkelets in the arrows, and seed develop- 
ment and germination, and with the insects attacking the arrows. The fact 
that many of the spikelets sinking in ether proved fertile gave an index to the 
possible germination of the seed in an arrow. 

lleteri oration of Uba sugar cane between cutting and milling [trans. 
title], L. F. DE Fbobei;viixe {Rev. Agr. Maurice, Nos. 13 {1924), PP- 11-18; 
14y PP- 74-84)- — Experiments In Natal showed a daily loss of weight in stripped 
cane. Regardless of whether cut or whole, erect or recumbent, sheltered or 
not, burned cane lost more weight than stripped cane. 

The percentage loss of sucrose was lower in the burned cane tlian in the 
stripped cane during the first three days, but increased after the fourth day. 
The purity of sheltered cane, either stripped or burned, declined less than that 
exposed to the air, although the glucose Increased to a greater extent under 
shelter. The decline in purity seemed less In the basal portions of the cane 
than in the middle or tops, whatever the length of the section, indicating that 
deterioration started where the sucrose was least and invert sugar present in 
the greatest proportion. The greatest amount of sucrose was apparently in 
that part of the cane where the weight per running foot of cane was heaviest. 
For the same weight per running foot, the sucrose content appeared greater in 
burned cane than in stripped cane. 

[Experimental worlc with sugar cone in Queensland, 1923], H. T. 
Eastekby {Queensland Bur. Sugar Ewpt. Stas. Ann. Rpt., 23 {1923), pp. 1-4$, 
52-38). — Besides reporting the progress in 1928 of experiments with sugar 
cane along the same general lines as noted earlier (E. S. R., 49, p. 828), these 
pages describe work with bud variations and sports in sugar cane at the South 
Johnstone Experiment Station and irrigation tests at Home Hill State Farm. 
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The cultnre of sujj^ar crops in arid regions [trans. title], N. I. Pushkabjbv 
{Izv, Opytn, Dona i Sev, Kavhaza {Jour, Agr, Research Don and North 
Caucasus) No. 2 {1923), pp. 87--12S). — ^Pield and laboratory experiments with 
corn, sorgo, and sugar beets gi-own as sugar plants were carried on at Rostov 
during the period 1^19-1922. Removal of corn ears and sorgo heads In the 
milk stage increased sugar production in the plants and resulted in a better 
quality of juice. Sorgo was considered much superior to corn l>oth for sugar 
and forage. Sugar beets surpassed both corn and sorgo in sugar production, 
and are thought to be well suited to culture In the rather arid districts of 
southern Russia if proper methods are followed and economic obstacles over* 
come. 

Growing sweet clover, G. H. Cutler and G. P. H. Buckley {Alberta Univ,, 
CoL Agr. Huh 2 {1923), pp, 24. figs. 5). — ^Practices considered suitable for tlie 
production and utilization of sweet clover in Alberta are outlined. 

Experiments at the University of Alberta indicated that when a nurse crop 
is not used sweet clover, if well started, can be cut for hay or pastured during 
the season of planting without materially reducing profitable production the 
next season. When the crop was cut closely at intervals to simulate pasturing 
by stock the yield data show^ed that sweet clover can prcnluce a large amount 
of pasturage during the season after planting or during the second year. 
Sweet clover w as not as promising for silage as for i>astiire. 

Fertilizer experiments with tobacco, 1919 — 20 — 1922—23 f trans. title], 
A. N, J. Beets (Proefstat. Vorstenland. Tabak [Dutch East Indies), Medod. 
50 {1924), pp. ///-fdd). — Fertilizer exi)eriment8 carried on with tobacco in 
the Dutch East Indies during the above period showed the value* of lime on 
heavy soils. The use of dessa earth or stable manure favorably influenced 
acre yields and length and quality of leaves, but these materials are considered 
potential sourcCvS of infection of the soil with Phyiophthora nicotianae, the 
cause of lanas disease. Application of ammonium sulfate without manure to 
tobacco on light soils gave results but little l)etter than those obtained on un- 
fertilized soils. In a dry year differences in length of leaves were not ap- 
parent, whether the plants received sodium nitrate or ammonium sulfate. 
Ureum gave variable results in comparison wdth ammonium sulfate on light 
soils. Favorable results followed the application of tobacco seed cake and 
peanut cake. Bat dung contained so little nitrogen as to he impracticable. 

Root development in wheat, R. D. Dees {Agr. Gaz. N. 8. Wales, 35 {1924)* 
No, 9, pp, 609S12), — When different amounts of superphosphate were applied 
to wheat at the Wagga Exi)eriment Farm, the superphosphate appeared to in- 
crease the depth of root i)onetration, a plat receiving a dressing of 1 cwt i)er 
acre prcxiuclng the greatest root development and highest hay yields. While 
no outstanding differences w^ere noted In the root development of a number of 
varieties studied, early seeding led to greater root penetration than late seeding. 

Report of the experimental work. State testing mill, crop season of 
1922 , C. H. Bailey {Minn. Dept. Agr. But. 34 {1924), PP- ^9, figs. 7), — Sixty- 
one lots of northwestern-grown hard spring wheat were tested during the crop 
season of 1922. This crop differed markedly from that preceding (E, S. R., 49, 
p. 831), the kernels being much plumper and heavier, but lower in crude 
protein and hence in gluten. In general, the spring wheat grown in the western 
portion of the spring-wheat area was more glutinous than that from the eastern 
X>ortion. 

When groups of samples of straight grade flour were compared, a deflnite 
tendency was observed in the direction of larger loaves of bread as the crude 
protein content Increased. Yield of flour increased fairly regularly with In- 
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creasing weight per bushel. Gains In milling were experienced in grinding 
average 1922-crop wheat, due to its dry condition. 

Ash content of flour was not invariably a criterion of the degree of refine- 
ment, particularly when wlieats abnormally high or low in ash were milled 
and when washed and unwashed wheats were compared. Moisture content of 
the straight grade flour was observed to vary at different seasons, the highest 
percentages in 1922 and 1923 being encountered in the late spring and late fall. 
Samples of No. 3 Dark Northern Spring and No. 3 Northern Spring wheat, 
degraded because of foreign material other than dockage, could generally be 
cleaned enough before milling so that the resulting flour would be refined and 
of normal quality. Milling and baking tests with Kota wheat from two points 
in North Dakota were considered inconclusive. 

Results of seed tests for the year ending June 30, 1024, M. G. Kastman 
iNcny llainpHhirG Sta. Bill. 2J5 pp. 18). — ^The percentage of germination 

and purity are tabulated for 248 official samples of agricultural seed tested 
during the year ended June 30, 1924. 

Proceedings of the sixtec^ntli annual meeting of the Association of 
Official Seed Analysts of North America 0/f. Seed Anal. North Amer. 

2*roc.. J(i [1923}, pp. 78, fifffi. ^5 ). — A report of the activities of the association 
during 1923 is given, with the following papers presented at the sixteenth 
annual meeting at Cincinnati, December 27 -.30, 1923: 

Seventy-five Years of Agricultural l*rogress, by P. W. Taylor; A Special 
Form of Delayed Germination in Wheat, by A. M. Lute; Dormancy ol Newly 
Thre.shed Grain, and Correlation of Laboratory and Field Germination Tests, 
botli by W. O. Whitcomb; The Germination of Vegetable Seeds Sold in Virginia 
during the Spring Months of 192.3, by G. T. French; Observed Variations of 
Duplicate Germination l^’ests, by F. S. Holmes; Rei)ort on Study of Origin of 
Alfalfa and Red Clover, by F. H. Ilillinan ; Relation of the Seed Analyst to 
Uniform Weed Legislation, by A. C. Wilson; The Germinaticai of Cotton Seed, 
by E. H. Toole (E. S, 11., 52, p. 34) ; Studies on Lettuce Seed Germination, by 
E. F. Hopkins ; 3'hc Germination of Lettuce Seed, by W. E. Davis ; and Study 
of Influence of Heat and (^old on Germination of Hard Seeds in Alfalfa and 
Sweet Clover, by J. G. Rodriguez. 

Weeds of cranberry hogs, C. S. Beckwith and J. G. Fiske {New Jersey 
Stas. Giro. 171 {1925), pp. 22, tiffs. 2S). — ^The more common types of weeds 
infesting cranberry bogs, which are described with the most effective metho<is 
for their control, include cut -grass (Carex hxiUaia), reed grass {Calamovilfa 
hrevlijHUs) , wool grass {Scirpus cyperinus), redroot {Lachnanthes tinctoria)j 
double-seeded millet {Amphicarpon purshil), green brier {Smilax sp.), swamp 
blackberry {Ruhm hispidus), bracken {Amdiistea tnrffinwa), cinnamon fern 
{Omnunda cimmmomea) , and royal fern (O. rcffalls). Weed control in bogs 
has resulted in increased yields of cranberries. 

HOETICTJLTUEE 


[Horticultural investigations at the New Jersey Stations] {New Jersey 
Bias. lipt. 1923, pp. 75-95, 101-110, pis. 2, fiff. 1 ). — In cultural studies with 
the carnation no differences were found whether the space below the top 4 in. 
of soil was filled with sand or cinders or simply left an open space. C. H. 
Connors, working with pure line carnations, reports that apparently fixed 
white and scarlet types have bred true to the sixth and fourth generations, 
respectively. In sexual status (B. 8. R., 51, p. 647), the carnation was found 
exceedingly variable, ranging from completely staminate to completely pistil- 
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late plants. Among tlie 1,200 and odd seedlings grown In the summer of 1923 
there were found several very promising Individuals. Soil acidity studies with 
the hydrangea are again reviewed (E. S. R., 52, p. 143). Peach breeding 
projects were actively pursued, particular attention being paid to crosses 
between important commercial varieties and some of the station seedlings. 
Studies of fruit setting in the J. H. Hale variety gave further evidence of male 
sterility. 

Studies conducted 6y M. A. Blake upon the rate of growth of nursery peach 
trees showed that at times the Elberta shoots elongate at a rate of more than 
1 in. per day. In the case of one station seedling an average height growth 
of 1.41 in. daily was noted during the period from June 3 to 12. Observations 
on the roots of peach stocks used in a hardiness test showed marked differences 
in relation to parentage. The Muir seedlings, for example, were especially 
vigorous, and had heavy, much-branched root systems. Phenological data upon 
fruits and ornamentals are presented in tabular form. 

Tomato fertilizer studies, reported by L. O. Schermerhorn, show that over 
u period of three years the highest yield was obtained upon the plat fertilized 
at the rate of 800 lbs. of acid phosphate, 200 lbs. of potassium chloride, and 
100 lbs. of sodium nitrate per acre. In the case of the Bonny Best variety, 
subjected to 22 fertilizer treatments, the highest yields, based on three years’ 
investigations, were secured from the use of a 6-4-0 mixture. Early Knight 
cantaloupes started under glass were not only more productive than those 
sown directly in .the field, but were decidedly earlier in ripening, complet- 
ing their fruiting season the same day that the first fruits were harvested 
from the field-grown plants. In comparing several fertilizers for cantaloupes, 
Including manure, the maximum yields were obtained on that area where, 
following the turning under of a crop of rye, there was broadcasted, per acre, 
150 lbs. of potassium chloride and 45 lbs. of acid phosphate, supplemented 
with 250 lbs. of tankage applied In the furrows, and 100 lbs. of sodium nitrate 
and 100 lbs. of fish meal used as a side dressing. The results of fertilizer 
studies on 4- and 5-year-old asparagus plantations at New Brunswick are pre- 
sented in tabular form. A list of vegetable varieties suited to New Jersey is 
given. 

Pomological investigations, reported by A. J. Farley, include the results of 
a study of the rate of growth of apple fruits of five varieties. It was found 
that the maximum growtli occurred during a brief period succeeding petal 
fall, and the lowest growth rate during tlie three weeks i)receding maturity. 
No correlation was noted between the rate of growth and the total weekly 
rainfall, and no distinct reaction in the rate of growth, was observed la 
response to weekly variations in temperature. 

In strawberry Investigations preliminary records indicated that in matted 
row culture, plants spaced 6 and 8 in. apart are more productive than those 
spaced 3 in. or those allowed to establish themselves naturally. Increased 
yield is believed. to be due to Increased size rather than number of fruits. 

Considerable time was devoted to further testing of the so-called dry-mix 
spraying mixture (E. S. li., 49, p. 349). The addition of lime to concentrated 
lime sulfur used at the recommended strength for summer spraying of apples 
bad no effect whatsoever on spray injury to either fruit or foliage. So far 
as could be observed, calcium caseinate exerted no influence on the fungus 
or insect controlling qualities of lime sulfur and lead arsenate summer sprays. 
Blooming data for peaches, apples, plums, cherries, and pears are presented 
In tabular form. 

[Morticultural investigations at the Utah Station] « A. L. WixaoH and 
T. H. Abbix (Utah 8ta. BuL 192 (1925), pp. SB-iO, 41, 45^47, 48-^1 ) 
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variety tests carried on at the Davis County Experimental Farm showed the 
Valencia type to he significantly the best yielding of the many varieties and 
strains tried. Attempts to develop a wilt resistant watermelon by crossing 
with the citron proved unsuccessful, for from 11 original crosses not a single 
edible melon was obtained in the Pa generation. Irrigation studies with peas 
showed in 1923 a distinct advantage in withholding the initial application of 
water until the plants actually began to show some injury. However, In 1924 
exactly the opposite results were Secured, indicating that climatic variations 
play an important rfile. Of 15 cucumber varieties, the Vaughan and the 
Perfected Davis Perfect proved most satisfactory. Records taken on onions 
kept In common storage showed the Australian Brown, Valencia, Yellow Globe 
Danvers, and the Southport Globe to be the best keepers. 

Of four methods of planting canning peas, (1) single row, (2) double row, 
(3) strip, and (4) solid field, tested in an attempt to develop a method 
which would allow spray rigs to pass without injury to the vines, the fourth 
method resulted in yields 17.3 per cent above any of the others. Strain tests 
with the Stone and Greater Baltimore tomatoes showed striking differences 
in fruit types in stocks obtained from various sources. Crosses between Stone 
and Karliana yielded seedlings which in nearly all characters resembled the 
Karliana parent. 

Growing and handling asparagus crowns, H. A. Jones and W. W. Robbins 
(California Bta, Bui. SSI (1924) ^ pp. 8-34, 1^)* — This is a combination 

of careful observations on the development of the young asi>aragus plant and 
general cultural Information suitable for the practical grower. 

The numl)er of seeds to an asparagus berry was found to range from one to 
eight, with the greatest frequencies at five and six. The fact that asparagus 
seeds contain a large supply of reserve foods, hemicellulose and fat, enables 
che germinating plantlet to survive even though deeply planted. Optimum 
temperature for germination was from 77 to 80® F., and though seeds sur- 
vived long immersion in water, germination did not result in absence of 
abundant oxygen. Asparagus seeds absorbed water much more rapidly at tem- 
peratures favoring germination than at lower levels. Observations on the first 
seven shoots developing on young plants showed a gradual increase in length 
and diameter from the first to the seventh, which was the first to bear 
blossoms. Male plants bloomed approximately two weeks earlier than did 
females. The latter, however, were, as a rule, taller and often characterized 
by fewer shoots. Crowns subjected to desiccation by storage for 53 days in 
a dry room were slow to develop shoots. 

Pollen studies with the pear and the apple [trans. title], F. Korel (Deut, 
OhBt u. Qemiiaehau Ztg., 71 (1925), Nos. 9, pp. 98-101; 11, pp. 134, 133). — 
Studies conducted at the Experimental Station at Wfidenswil, Switzerland, 
upon the pollen of 21 pear and 20 apple varieties showed important varietal 
peculiarities. The viability of pear pollen ranged from 4 per cent for Pastoreii- 
birne to 78 per cent for Vereins-Dechantsbirne, and of apple pollen from 7 per 
cent for Gravensteln to 98 per cent for Sauergrauech. 

Comparing three sugar solutions, namely, 2.6, 10, and 20 per cent, as pollen 
growing media, it was found that the maximum germinations were quite evenly 
distributed in the 10 and 20 per cent groups. One pear variety, Fondante 
Thiriot, gave its highest germination in the 2.5 per cent solution. Contrary 
to the results obtained by Florin (B. S. R., 46, p. 39), the germination differ- 
ences between the three sugar strengths were for the most part inconsiderable. 
It is deemed likely that the results were affected by the introduction into eadi 
culture of a piece of the pistil of the same variety. 
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Because of the great variability in the length of the pollen tubes, the author 
believes that the percentage of viability is probably not a direct measure of 
fruitfulness. In general, it was found that long, vigorous tubes were associated 
with uniform, well-filled pollen grains, and that the more uniform the pollen, 
the greater its viability. Lack of uniformity and low viability of pollen was 
usually associated with short, thick, and unsymmetrical tubes having the 
appearance of not being able to traverse the long distance from the stigma to 
the ovary. 

A positive correlation was noted between viability of pollen and the lengili 
of the tubes, e. g., apples and pears with 60 imr cent gc^rmination oil above 
usually developed excellent tubes, while varieties with 30 per cent or less 
usually produced imperfect tubes. The Bartlett (Williams Christbirne) and 
the Angoultoe (Ilerzogin von Angoul^me) pears and the Jonathan apple were 
found to be among the good pollen producers, while the Baldwin and Graven- 
stein aiiples are listed among the Inferior pollen bearers. Unexpectedly, the 
perry types of pears were usually poor pollen bearers, while cider apples w'ero 
usually good bearers. It is believed that many of the i>orry i)ears produce their 
fruit parthenocarpically. 

Cross-pollination studies with apples confirmed the results of pollen studies, 
namely, the pollen parents of good iK)llen-produciug qualities tended to i)roduce 
much higher sets of fruit than did poor {K>llen bearing parents. 

Gommercial fertilizers for grapes, N. L. Pakthidge {Michigwn Sta. Quart. 
Buh, 7 (1926), No. 3, pp. 98-100). — Working in two Van Buren County Concord 
vineyards, one located on a naturally fertile loam and the other on a sandy 
soil of low fertility, the author found that applications of nitrogtm-bearing 
fertilizers were distinctly beneficial to grapes on the poorer soil, but of little 
value to those on the fertile area. The addition of pliosphoric acid, potassium, 
or both materials in combination to nitrogen did not show any benefit, indi- 
cating that nitrogen is the only element likely to i)rove profitable in vineyards. 
A comparison of nitrate of soda and ammonium sulfate showed little difference 
between the two materials. 

Concerning the development and present status of gi*apc improvement 
studies in Prussia [trans. title], J. Woktmann ( Veroffentl. rrvtiHs. Jlaupt- 
landw. Kammer, No. 7 (1924), pp. 26). — ^This pamphlet contains a general 
review of grape breeding and propagation activitie^s, especially as relates to the 
utilization of American grape species in combating phylloxera. 

The biology of the olive [trans. title], J. M. Pbieoo (Bol. Agr. T6c. y Neon. 
iBpain], 15 (1923), No. 176, pp. 656-665, figs. 9). — ^A discussion of botanical 
relationships and habits of flowering, fruiting, and vegetative development, 
pointing out in conclu.sion the extraordinary longevity of the olive tree. 

Report of the Cranberry Substation [New Jersey], C. 8 . Bim.:kwith (New 
Jersey Bias. Rpt. 192$, pp. 299-805). — This is a further report (E. 8. R., 51, p. 
645) upon the fertility and acidity studies with cranberry soils. Yield records 
taken on Savannah soils which had received nitrogen in the form of nitrate of 
soda and dried blood for four consecutive years showed in every case that 
nitrate of soda had been more effective than dried blood used in equivalent 
amounts. Acid phosphate was apparently superior to rock phosphate, but 
since a combination of the two was even more effective than either one, no 
definite conclusions are drawn. .In a quantitative test with mixed fertilizer, 
consisting of 75 lbs. of nitrate of soda, 76 lbs. of dried blood, 300 lbs. of rock 
phosphate, and 50 lbs. of sulfate of potash, 800 lbs. per acre was again the 
most satisfactory quantity. On muck soils rock phosphate supplemented with 
acid phosphate proved beneficial in increasing yields. On the other hand, on 
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new muck soils fertilizers of any nature apparently exerted a deleterious 
eifect. 

Becords covering five years of soil acidity studies, both on the Savannah 
and the muck soil types, continued in general to show that lime, either in the 
form of high calcium or magnesium limestone, Increases yields. 

Outdoor dowering annuals, P. Kache and C. Schneideu {Einjahrshlnmen. 
Berlin: Gartennclionheit, 1924, j)p. Ill, pin, 12, figs. 116). — Ilinstrated in part in 
color, this handbook is devoted to the description, planting, culture, an<l utiliza- 
tion of outdoor flowering annuals. 

The culture of perennials, D. M-P. Cloud {New York: Dodd, Mead Co., 
1025, pp. XI 11-4-271, pU, 16). — presentation of popular information concern- 
ing the planting and care of perennial flower gardens, and the propagation and 
utilization of perennial plants. 

Is'iscs for the beginner, edited by It. 8. Subtevaxt {Amer. Irin Sac. [JIul.} 
10 {1024), pp. 50, flpa. 2S). — This pamphlet contains several brief articles relat- 
ing to the botany of the iris, its culture and hybridization, and the production 
of new varieties from seed. 

How to grow roses. It. Pyle {West Grove, Pa.: Conard-Pylc Co., 1925, 16. 
cd., rev., pp. IHO, pis. 16, flys. 111). — ^This illustrated handliook on the rose is a 
revis(?d edition at the work previously noted (R S. R., 50, p. G45). 

Ros(«s in tlie garden, C. II. Oonnoks {New Jersey Sta^. Circ. 172 {1024) f 
pp. 27, figs. 14) • — Abundantly Illustrated, this pamphlet contains general infor- 
inatitm on rose growing, typers and varieties, soils and soil preparation, culture, 
j)riining, protection from various pests and from winter cold, etc. 

The hook of wat«*r gardening, P. Bisset {New York: .1. T. J)c La Marc i'o.. 
Inc., 1024 . 2. ed., rev., pp. 205, pis. S, figs. 126). — This elaborately illustrated 
]a)ok, containing general Information concerning the arrangement and culture 
of aquatic and moisture-loving plants, pays especial attention to the water lilies. 

Garden improvement, T. G. W. Henslow {London: Dean Son, Ltd.; New 
York: lirentano^s, 1024^ pp- XXI I -^368, pis. 160, figs. 16). — This is a general 
treatise on gardening, discussing such matters as equipment, planning, and 
planting ; plant mateidals and their utilization ; protection from inse<*t8, etc. 

The horticultural exhibitor: A guide to success, A. .1, Macself {London: 
Thornton Butterworth, Ltd., 1024, PP- 22^;?, pis, 8, figs. 26). — Information is jjre- 
sented concerning the choice of plant materials for exhibition i)uriK»ses, methods 
of culture and display, etc. 

FOBESTEY 

Hemlock: Its place iu the silviculture of the southern Nenv England 
forest, P. H. Mebbiix and U. G. Hawley {Yale Vniv. School Forestry Bui. 12 
{1024), pp. 68, pis. 6, figs. 2). — A report upon studies begun In 1923 to determine 
the rate of growth and the principal silvicultural requirements of the hemlock, 
a comparatively neglected species in southern New England. Evlden<*e ^vas ob- 
tained to indicate that hemlock is a constant element of the climax forest on 
the ux)i>er soils of southern New England and contiguous areas, Its frequent 
absence being due to Its extreme susceptibility to fire injury in the seedling 
stages, and also to Its inability to sjirout from the stump. Beiause of an ini- 
usual tolerance to shade, hemlock is deemed an excellent tree for understory 
growth In hardwood forests. Furthermore, the wood has considerable value as 
lumber, raili-oad ties, poles, charcoal, and fuel. 

Log rules and volume and yield tables comx>uted from actual measurements 
showed that, In general, hemlock occupies an intermediary position between 
the oak and the white pine, estimates indicating that hemlock stands will 
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produce on rotations under 60 years 50 per cent, and over 60 years 60 per cent 
of the yield of white pine. In the region considered in this study, hemlock 
reproduces naturally, whereas white pine must be introduced artificially and 
maintained against hardwood competition. Since hemlock liberated from a 
hardwood cover was found to grow almost 2.5 times as rapidly as before releas- 
ing, it is suggested that mixed stands may be gradually converted to pure hem- 
lock by repeated thinnings of the hardwoods. In order to insure regenera- 
tion following clear cutting operations, a few hemlocks should be left as seed 
trees, fires excluded, and grazing allowed for the purpose of suppressing hard- 
woods. 

In the form of an appendix there are presented the data and methods used 
in the computation of the various tables, those for taper values being prepared 
under the supervision of 0. B. Behre, of the recently established Northeastern 
Forest Experiment Station. Height measurements of seedling hemlocks rang- 
ing from 1 to 10 years in age were, respectively, 0.1, 0.2, 0.3, 0.6, 0.8, 1.25, 1.8, 
2.7, 3.9, and 5.2 ft. 

Cultivation of forest plantations, A. K. CHirrENDEN {Michigan Sta, Quart 
Bui., 7 {1925), No. S, pp. 112, 113). — ^Norway spruce planted in a carefully pre- 
pared and manured soil, tilled four times each year succeeding planting, showed 
at the end of the fourth season 59 per cent greater height growth than did 
similar trees planted in a heavy June grass sod. 

Growth of Eucalyptus in California plantations, W. Metcalf {California 
8ta. Bui. 380 {1924), pp. 61, figs. 28). — Of the many species of Eucalyptus intro- 
duced into California, only four, namely, the blue, gray, rod, and sugar gums, 
have been used to any extent in establishing plantations. Becords taken in 67 
widely distributed groves of blue gum showed that this species is capable of 
making very rapid growth on favorable sites, figures for an 8-year-old planta- 
tion on a very fertile and moist silt loam in Alameda County showing a mean 
annual growth increment of 8.17 cords per acre. The average of the 67 groves 
was 3.02 cords per acre. Bed and gray gums yielded an average of approxi- 
mately 1 cord per acre per year, but were found more resistant to drought than 
the blue gum and more durable as posts set in moist soil. The sugar gum, very 
drought resistant but easily Injured by frost, made an average annual growth 
of 1.22 cords per acre based on 17 groves. Various less important species are 
discussed, and notes are given on the utilization of the Eucalyptus wood, the 
chief uses being as fuel, charcoal, and in the manufacture of small turned 
articles. Appended are data on the methods employed in taking the field meas- 
urements, in classifying sites, and in the establishment of Eucalyptus planta- 
tions from seed. 

Key to the encalypts of Western Australia, S. L. Kessell and 0. A. Gabo- 
NEB {West. Aust. Forests Dept. Bui. 34 (1924) f PP- 128, figs. 38). — ^This pam- 
phlet, containing descriptive and botanical notes concerning all the arborescent 
species of Eucalyptus known to be indigenous to Western Australia, constitutes 
a key to the genus. 

Some New Zealand woods, G. A. Gabbatt (New Zeal. State Forest Berv. 
Prof. Paper 1 (1924) » PP* ^9 ). — ^A presentation of data obtained as a result of 
a macroscopic and microscopic study of the secondary wood of 10 gymnosperms 
and 18 dicotyledons, with keys to the identification of the latter. 

Turpentining studies in Greece [trans. title], A. Oskonomopulos (Centbl. 
Oesam. Forstw., 48 (1922), No. 3-6, pp. 85-109, figs. 9). — ^An extended article 
dealing with the results of investigations of the various methods of tapping 
technique. 
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Report of the Royal Coimnisslon on Pnlpwood, Canada* J. Picabo et al. 
{Ottawa: Oovt„ pp, BOSS, figs, IB ). — ^Herein are presented the results of an 
inquiry upon the pulp wood resources of Canada, especially in relation to the 
advisability of restricting exports. 

The hundred and second report of the commissioners of His Majesty’s 
woods, forests, and land revenues, N. Btjxton and G. G. L. Goweb {{Gi. 
BritJ] Commrs. Woods^ Forests, and Land Rev, Rpt., 102 {192i) pp. SO ). — ^The 
usual annual statement (E. S. R., 60, p, 644), consisting for the most part of 
tabulated statistics concerning finances, accessions, leases, etc. 

[Annual report of the New Zealand State Forest Service, 1024], L. M. 
Ellis et al. (New Zeal. State Forest Serv. Rpt. 1924, pp. 29, pis. S, figs. 10 ). — 
The usual annual statement (E. S. K., 50, p. 646). 

DISEASES OF PLANTS 

Report of the department of plant pathology, W. H. Martin et al. {New 
Jersey Stas, Rpt. 19BS, pp. S41-4Ht S ). — list is given of the more impor- 

tant plant diseases observed during the year, followed by progress reports on 
some of the major Investigations that were carried on during the period 
covered by the report. 

Spindle tuber, a disease of potatoes, W. H. Martin (pp. 345--347). — In the fall 
of 1921 the author’s attention was called to a condition shown by Inte-planted 
Irish Cobbler potatoes grown for seed purposes, the vines being smaller and 
more upright and many of the tubers being elongated. At digging time normal 
tubers and elongated ones were selected and stored for planting in the spring 
of 1922. After planting under identical conditions the sprouts from the elon- 
gated tubers were spindling, of unusual color, and less vigorous. The yields of 
tubers from the round potatoes were about double those from the elongated 
ones, the striking difference being a large Increase in yield of first-class tubers 
and the reduced numbers of seconds and culls from the round tubers. This 
disease is said to be confined in New Jersey to this one variety, and the autlior 
suggests the rejection from the seed plats of all plants producing long tubers. 

The use of sulfur for the control of potato scab — 1922 results, W. H. Martin 
(pp. 348-356). — The results are given of cooperative exi>eriinents with inocu- 
lated and uninoculated sulfur for the control of potato scab. Inoculated sulfur 
is said to have given the greatest percentage of clean tul)ers, and on light soils 
applications of 300 lbs. of inoculated sulfur per acre gave as satisfactory con- 
trol as applications of 600 lbs. The pH reaction of the soil was reduced about 
as much by the smaller treatment as by the larger one. In tests of fertilizer 
ingredients on scab development ammonium sulfate was found to reduce and 
nitrate of soda to increase the amount of scab. Disinfecting the seed tul>ers is 
recommended, whether planted on clean or inf^ted soil, although applications 
of sulfur will reduce the severity of attack regardless of condition of seed or 
soil. 

Potato spraying and dusting tests in 1922, W. H. Martin (pp. 356-364). — Ex- 
periments with Bordeaux mixture and dust applications for the control of 
foliage diseases of potatoes are said to indicate the superiority of Bordeaux 
mixture over dust treatments and that homemade Bordeaux mixture prepared 
with stone lime was better than any of the commercial preparations or where 
hydrated lime was used. The results were especially marked where late 
blight was present. 

Peach wilt, O. M. Haenseler (pp. 864r-366).— -A wilt of peach twigs is de- 
scribed, and in his studies the author isolated a form of VerticUllum from 
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wilted twigs that was morphologically ide^ntical with F. alho-atrnm. Attempts 
to reproduce the disease by Inoculating with the organism gave negative re- 
sults. The presence of the organism in the wilted twigs is believed to be 
associated with winter injury. 

Pea root rot investigation, C. M. Haenseler (pp. 366-375). — Pea root rot Is 
said to be widely spread in New Jersey. Rhieoctonia solani, two species of 
Fusarium, and a sterile fungus were isolated from diseased roots, and the 
disease was produced under greenhouse conditions. The species of Fusarium 
and the sterile fungus produced symptoms indistinguishable from those shown 
by diseased field grown plants. The author claims that the Rhizoctonia is least 
parasitic at soil moistures most favorable for the growth of the pea, while the 
sterile fungus is least parasitic in extremely dry soils or at a moisture content 
favorable for i>ea growth. The Rhizoctonia was found to attack peas at any 
time,, but the plants were most susceptible during the germination period. 

Tomato disease investigations, R. P. Poole (pp. 376-386). — Spraying and dust- 
ing experiments for the control of Septoria lycopersici and Macrosporium solani, 
ns well as some other diseases, are reported. The most efficient control fol- 
lowed five sprayings with Bordeaux mixture to which fish oil soap was adde<l. 
Copper lime dusts gave slightly increased yields, but the yields were not com- 
parable with those obtained with Bordeaux mixture. Experiments with ferti- 
lizers are .said to indicate that leaf spot can not be economically controlled by 
limiting the application of fertilizers. Streak, filiform, and mo.*<aic diseases of 
tomatoes are reported ns serious in some places in the greenhouse culture of 
this crop. Heavy applications of Bordeaux mixture did not control streak, 
nor did soil conditions appear to be a limiting factor in its occurrencet 

JSforne results obtained in the investigation of the control [of diseases] of 
sweet potatoes, R. P. Poole (pp. 387-404). — Comparisons were made of inocu- 
lated and uninoculated sulfur, and studies were carried on on variety resis- 
tance to scurf of sweet potatoes due to Monilochaetes infuscans. Sulfur at all 
the rates use<l reduced scurf, Inoculated sulfur proving best in most of the 
experiments. In some ca8e.s a red pigmentation of the roots was observed 
following the use of uninoculated sulfur. Considerable variation in suscepti- 
bility to scurf was shown by the varieties tested. For the control of sweet 
potato pox sulfur again reduced the iiercentage of disease i>rescnt The resid- 
ual effect of lime applied in 1921 resulted in an increase of pox, while sulfur 
applied at the same time reduced pox infection and increased yield. 

Stem rot or wilt caused by Fusarium batatatis and F, hyperoxysporum is 
said to bo serious in the State, and the most satisfactory measures for control 
appear to be the development of resistant varieties. Some observations are 
reported on the relation of stem rot infected roots to the production of diseased 
sprouts. 

Corn root and ear rot studies, W. D. Moore (pp. 404-407). — According to the 
author, the testing bf seed corn will reduce the amount of disease, but will not 
give complete control, due probably to heavy; infestation. Alkaline soils 
were found to favor root rot, and flinty typi^ of corn appeared to be more 
resistant than other varieties tested. 

Spraying tests for the control of apple blotch, G. W. Fant (pp. 408, 409). — 
Spraying with lime sulfur reduced but did not entirely control blotch. The 
author recommends that where blotch appears late in the season accessory 
sprays in addition to the regular schedule may prove valuable. It Is believed 
that accessory sprays may be discarded in orchards that have been regularly 
sprayed for several seasons, as twig cankers as a source of infection would be 
eliminated. 
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Beed potato disinfection studies^ B. S. Clark (pp. 410-414). — ^Hot and cold 
formaldebyde, mercuric chloride, and some of the new mercuric compounds 
were tested for the control of Rhizoctonla, the effect on the sclerotia being 
noted. Corrosive sublimate 1-1,000 gave good control, but the 1-240 formalde- 
hyde solution did not destroy the sclerotia. Prolonging the time of treatment 
did not appreciably Increase control. Heating to 120° F. increased the efSciency 
of the treatments, although again formaldehyde was less satisfactory than 
corrosive sublimate, Semesan and Kalimat were tested, and neither proved as 
elRcient as corrosive sublimate solution in destroying the sclerotia. 

Plant pathology, B. "L. Uichards {Vtah Sta. But W2 (1925), pp. 58-6J ). — 
A report is given of the investigations of mosaic and leaf roll diseases of 
potatoes. The symptomology of the two diseases was determined for the prin- 
cipal potato varieties known commercially in the State. It was found that the 
degree of isolation generally recommended is entirely inadequate under Utah 
<*<»n(1itions, and that only with a sufTIeleiit degree of isolation are the roguing 
and selection methods effective. In connection with this investigations spin- 
dling tuber was found generally distributed in the State. 

Some attention was paid to diseases of canning crops, particularly peas and 
tomatoes. With peas four fungi were found responsible for the root rot, but 
Aphananiyces sp. was the most Important one. The black leaf of the pea has 
been found generally distributed in North Cache and Morgan Counties, and 
studies on the life history of the caiisal organism, methods of dissemination, 
relation of the parasite to climate, and control measures are being carried on. 
With tomato diseases particular attention was paid to the Pusarium wilt, 
which is said to be rapidly becoming a limiting factor in tomato production in 
the State. Tests of varieties resistant to disease were carried on, and the 
variety Norton was found to exhibit a high degree of earlinoss. It is believed 
that this variety could be substituted for the ones commonly grown in Utah 
for canning purposes. The nature, cause, and means of control of western 
yellow blight, and also of mosaic, are being investigated. 

As a result of a plant disease survey the author reports the occurrence of 
Cytospora of poplars, dry rot or Phoma rot of sugar beets, chlorosis of various 
perennial plants, and a number of diseases of the raspberry and strawberry 
which are said to be peculiar to the intermountain region. The occurrence of 
the nematode and crown wart of alfalfa is reported for the first time, and 
crown wart is said to be rather generally distributed in certain alfalfa-growing 
districts of the State. 

Dry rot, seedling sickness, and late blight or Phoma rot of sugar beets are 
under investigcttlon. The Phoma rot or late blight has been found to be closely 
correlated with drought occurring late in June and July. 

Plant parasitic diseases in the Valley of Bareges [trans. title], J. Dttfrb:- 
NOY (A«/roc. Fmnc. Avanc. Sci, Confs., Compt. Rend.^ 46 (1922) ^ pp. 371-S75). — 
Within the very limited area here indicated a considerable numlwjr of disease 
fungi were noted, the generic coefficient (genera-^pecies) being rather low, 
namely, 32 per cent for the whole mycological flora of the area in question. 

Fungus diseases of cultivated plants in Egypt and their control [trans. 
title], K. Snell (Angew. Bot., 5 (1923), No. 3, pp. 121-131). — ^Brief accounts are 
given regarding disease incidence and control measures in case of cotton, 
clover, wheat, and miscellaneous plants of lesser importance economically. 

Congress of Plant Pathology, Strassburg, 1923 (Congr^s de Pathologic 
V4g4tule, Strasbourg, 1923. [Paris]: Min. JSyg., Assist, [efc.], 1923, pp. 74 ). — 
In addition to addresses in recognition of the work of Pasteur and various 
general topics by H. d’Andlau, P. A. Dangeard, C. L. Shear, J. Magrou, and 
P. yuiUemln, the f<fllowing contributions on plant pathology were presented: 
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A Review of Studies at the Botanical Institute at Bern on the Biology of 
Parasitic Fungi, by F. Fischer; The Central Bureau of Fungus Cultures at 
Baarn, Netherlands, and An Account of Cultnires Made by the Bureau, both 
by Bolle ; Action at a Distance by Phytopathogenic Fungi, by C. Plcado ; The 
Formation of Chlamydospores in Oak Oidium, by L. Petri; Overwintering 
Among the Brysli)haceae, by B. Foex; Diseases and Animal Parasites of 
Chrysanthemum Cuttings, by J. Chlfflot; a communication on grape downy 
mildew {Plasmopara viticola) and Its control, by J. Capus; The Modification 
of Leaf-Surface Conditions by Copper Sprays, by M. Card; The Comparative 
Anticryptogamic Values of Copper as Compared with Those of Lime Sulfur 
Sprays, by 0. Chabrolln; The Value of Copper Salts in Viticulture, by P. 
Gervals; Esca, by P. Marsais, dealing with a grapevine rapid wilt (known in 
the Peloponnesus under the name ischa, following which the author proposes 
the name esca) ; and Agricultural Intelligence and Phytopathology, by J. 
Chaptal. 

A new chapter in plant pathology, linking that science with animal 
pathology [trans. title], [H.] Quanjeb (Rev, Path, V6g, et Ent, Agr,, 10 
il92S), No, 1, pp, 22-40). — The author claims that phytopathology may con- 
tribute in a certain measure to medical and veterinary science. 

Notes on the biology of rusts and smuts [trans. title], L. Blaringiiem 
(Rev, Path. V6g. et Ent, Agr,, 10 (192S), No. 2, pp. 172-182). — ^The present 
report deals with phases and facts generally analogous to those previously set 
forth (E. S. R., 33, p. 145), the main present subject being variability in 
mallow rust (Pucdnia malvacearum) on green and on variegated plants of 
Lavatera arhorea. 

The toxicity of copper [trans. title], C. Chabroltn (Rev. Path. V6g. et Ent. 
Agr,, 10 (192S), No. 2, pp. 1S2-1S7). — Discussion Is given regarding the proposi- 
tions recently upheld by the Villedleus regarding the alleged nontoxicity, as 
employed, of copper to pathogenic fungi. 

A miniature copper carbonate duster, A. H. Hoffman (Jour. Amer. 8oc. 
Agron., 16 (1924)^ No. 3, pp. 482, 488, fig. 1). — For the purpose of applying ef- 
fectively copper-carbonate dust to seed in experimental parcels without danger 
to health, a revolving box mixer is made by furnishing two diagonally opposite 
corners with wire nails as journals, one of these being bent to form a crank 
to turn the box so as to mix thoroughly’ the dust with the seed. 

Color indicators for blight disinfectants, H. A. Cardinell (Science, 60 
(1924) t No. 1559 1 p. 485), — In order to secure a better covering of exposed tis- 
sues after cutting out blighted areas, the author recommends the addition of 
fuchsin red to the Relmer-Day mercury and glycerin solution. This adds a 
pronounced color to the solution and permits the operator to detect any small 
untreated surface and to tell at a glance whether all the cut tissues in the 
tree have been treated. Field observations have not indicated any diminution 
in the effectiveness of the material, and the treatment, because of the greater 
thoroughness, is more effective. 

A mycorrhizal fungus in the roots of legumes and some other plants, 
F. B, JoNElB (Jour, Agr. Research [17, fir.], 29 (1924), No, 9, pp. 459-470, pis. 2, 
figs. S). — ^The author reports having found during a study of the fungus para- 
sites of the roots of peas and other legumes that the roots of nearly all the com- 
mon leguminous crops are extensively Invaded by a characteristic fungus which 
has previously been known in a considerable number of plants as a mycor- 
rhisal fungus. This is said to be so abundant that it is considered unlikely 
that many plants, such as alfalfa, clover, peas, etc., ever reach maturity with- 
out their roots being more or less invaded. The fungus is found only in the 
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primary cortex, and It exists as a coarse, nonseptate mycelium, and though It 
passes through the outer cells wlien entering the root, it Is chiefly intercellular 
in the deeper parts, advancing in long strands toward the growing end. New 
roots of perennial plants, such as clover and alfalfa, contain but little of the 
fungus, but by midsummer the rootlets become invaded almost to their tips. 
In a single plat experiment clover, alfalfa, and sweet i>eas were found to grow 
more vigorously in soil in which the fungus had been killed by formaldehyde, 
but it is not considered certain that the absence of this parasite is the only 
factor which was responsible for the benefit. In addition to a large numl)er 
of leguminous plants the fungus has been found in the roots of plants repre- 
senting a number of other families. 

A cereal collar disease [trans. title], [K.] MifecE {Rev. Path. Y4g. et JSnt. 
Agr., 10 {192S)y No, 1, pp. 58, 54) • — At Mazagran, in 1921, the author for the 
first time observed a cereal stem base break affecting about 10 per cent of the 
plants, the same trouble causing, in 1922, serious Injury at points named. From 
the brfef studies effected to date of this account, it does not appear to be a 
case of foot or stalk disease usually ascribed to an Ophiobolus or to a Lepto- 
sphaeria, neither of these fungi beinj^ present. 

Observations on Sclerotium oryzae in Cochin China [trans. title], F. 
ViNCENS (Rev. Path, V6g. et Ent. Agr., 10 (1928), No. 2, pp. 112-181, figs. 7).— 
One of the more common of the parasites of rice in Cochin China is 8. oryzae, 
observed by the author as causing injury there as early as 1939. A study is 
outlined of this organism and its relationships. An account is given in this 
connection, with descriptions, of Beauveria oryzae n. sp. forms a and of 
Acremoniura fuUginosum n, sp., and of Fusarium oryzae a and 

Fiisariiim attack on wheat [trans. title], L. Doyeb (Angetv. Bot., 5 (1928), 
No. 8, pp. 160-164 )* — Facts and comments offered herein refer primarily and 
largely to matter contained in statements by Atanasoff, some of %vhlch have 
been noted (E. S. K., 44, p. 243). 

Smut control test, A. F. Bracken (Utah Sta. Bui. 192 (1925), p. 28). — A 
comparative test of the efficiency of formalin, copper sulfate, and copper car- 
bonate dusting treatment In smut control of wheat is said to show that (topper 
carbonate prevented smut, and, in addition, it increased the yield over the two 
wet treatments. 

Altemaria leaf spot and brownrot of cauliflower, J. L. Weimxb (Jour. Agr, 
Research iU. fif.], 29 (1924), No. 9, pp. 4^i-441> 4* fiff9. 8). — ^The results are 

given of a study of a leaf spot of cauliflower caused by A. hrassicae. In 
addition to attacking the leaves the fungus causes a brown rot of the curd 
of cauliflower. The cultural relations of the organism were determined, and 
suggestions are made for the control of the disease. In the case of cauliflower 
heads it is suggested that field Infection should be prevented by thorough 
spraying with Bordeaux mixture 4-4 -50, and in shipment to keep the tem- 
perature as low as possible, 7® C. (44.6* P.) or lower. 

The control of damping off of cotton seedlings by the use of ITspulun, 
H. R. Rosen (Science, 60 (1924), No. 1556, p. 384). — In an attempt to protect 
cotton seedlings from damping-off in some cotton breeding work the author 
watered several rows with a solution of Uspulun as recommended, about a 
gallon of the solution being applied to each square foot of soil. No further 
damping-off occurred in the treated rows, though untreated ones were badly 
infected. A microscopic examination of diseased plants is said to have shown 
that most, if not all, of the damping-off was due to Rhizoctonla. 

Three new diseases of the hop, E. S. Salmon and H. Wobmald (Jour. Min. 
Agr, [Ot. Brit.l, 90 (1928) No. 5, pp. 4S0-4S5, pis. 2; ahs. in Jour. Inst. Bretoinff, 
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29 (J923), No, 9t pp, 785, 78^). — In this article three fungus diseases of the hop, 
new to Great Britain, are described. The first, downy mildew {Pseudopero- 
noapora humuli), is an Introduction from Japan or from America. The 
second, leaf spot, causes a spotting of the hop leaf, but so far as observed no 
serious injury. The fungus indicted is called Cercoapora n. sp. The third, 
for which the name hop drop has been proposed, is associated with the presence 
of a minute fungus (Macroaporium sp.) which attacks the stalk of the cone, 
eating it through and causing it to fall to the ground. These are discussed 
as to history. 

I^otato diseases, (4. U. Hill (I tah Sta, BuL 192 (1925), pp. 55).~-A brief 
reiK)rt is given of physiological studies conducted to determine whetlier seed 
potatoes produced at high elevations in the State were better than those grown 
in the larger, warmer valleys. The results of five years' work are said to 
indicate that in general normal plants showing no indication of disease 
differ in their behavior when grown at the different elevations, but the 
controlling factors varied so widely that the results were not the sahie for 
each year. 

Potato leaf roll [liOire] [trans. title], O. Pf.krkt (Aaaoc, Franc. Avanc. Soi. 
Confa., Compt. Rend., 46 (1922), pp. 864-389, figa. 3 ). — Experimental infection 
at the Merle Experiment Station during 1021 and 1922 proved successful 
regarding the transmisslbility Of potato leaf roll. Plans for amelioration of 
conditions in regions showing leaf roll are based uix>ii selection, and such 
plans are outlined as applicable to fields, regions, and stations. 

The Rhizoctonia disease of the potato, B. P. Dana (Waahinf/ion Col. l^la. 
Pop. Bui. 131 (1925), pp. 5-30, figs. 6). — A popular acf<?ount is given of the 
Rhizoctonia disease of potatoes, together with the results of ex]X)riments for 
its control by the treating of the seed tubers. The author recommends the 
selection of tul^ers visibly free from the parasite and their treatment by dip- 
ping them in w^ater and kt»eping them moist from 12 to 24 hours, after which 
they are treated witli a solution of corrosive sublimate 4 oz. to JiO gal. of 
water for 1.5 hours. When treating large lots of seed the author recommends 
for each 4 bu. of seed treated the addition of 0.5 oz. of corrosive sublimate 
after each lot is removed. Hot solutions of formaldehyde or corrosive sub- 
limate are said to be more rapid in their action and to permit of greatly 
shortened time of treatment. 

Pear leaf blister (Taphrina bullata, TuL), H. R. Briton- Jones (Vniv. 
Bristol, Agr. and Hort. Research 8ta. Ann. Itpt., 1923, pp. 89, 90, fig. 1 ). — ^This 
infrcKiuent disease, which is described, was common on different pear varieties 
during the summer of 1923. It may, it is thought, be controlled by spraying 
with summer strength lime sulfur (treatment for scab, employing 1 gal. of the 
concentrated solution to 29 gal. of water) . Differences in severity with differ- 
ent varieties are indicated. 

The purple leaf blotch of strawberry, H. II. Briton-Jones ( Univ. Bristol, 
Agr. and Hort. Research Bta. Ann. Rpt., 1923, p. 88). — Strawberry purple leaf 
blotch has been found to be due to attack by an aphid (Myzus fragariella) , 
the crinkled surface aiid split edges being due to the growth of the unpunc- 
tured areas. Spraying does not readily reach the aphids within the close folds 
of very young leaves. 

Red plant in strawberries and its eorrelatioit with ** caulifiower dis- 
ease,*^ E. Baxxabd and G. S. Peren (Jour. Pomol. and Hort. Soi., 3 (1923), 
No. 3, pp. 142 ^ 147 , pis. 5; also in Univ. Bristol, Agr. and Hort. Research 8ta. 
Ann, Rpt., 1923, pp. 83-87, pis. 4), — ^Recognised by growers for a number of 
years, strawberry red plant became, in 1922 and later, more familiar and 
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enormously extended as regards area, seriously threatening the industry in 
certain districts. The symptoms are detailed, as are also those of the cauli- 
flower (nematode) disease {Aphelenchns fragariae). The correlation studies 
show a constant overlapping of the symptoms of these troubles, and a considera- 
tion of all the factors leads to the conclusion that the two conditions are two 
aspects of one and the same disease. Apparently, the disease may pass from 
the parent plant along the stolon to the young plant. Much work of a com- 
Ijarative nature remains to be done. None of the 60 strains yet examined have 
displayed complete immunity. 

Grape mildew control [in Prance] [trans. title], A. CADORErr (A«.<?o<‘. Franc. 
Avamc. Sd. Confa., Compt. Rend., 46 (1922), pp. 86‘P-87^).-— The author is con- 
vinced, as the result of early and more recent investigation, that north of a 
line running from Bordeaux to Briancon (about 45® N. latitude) copper sulfate 
sprays which are sufficient in dry years may be wholly ineffective in years of 
high precipitation. In 1010, 1915, 1910, and 1920, 12 sprayings in each year 
were not entirely protective. In such years only the blue vines (visibly covered 
with copper sulfate and lijne) are able to resist fungus attack. 

Plans regarding treatment are outlined for this region, also for the more 
southern parts of France, as well as for Algeria and Tunis. 

Geranium stemrot caused by Pythiuin complocteiis ii. sp., II. Braun 
(Joui\ Agr. Research ill. S.], 29 (1924), 8, pp. 399-419, pla. 5, figs. 8).— The 

author reports the isolation from blackened geranium stems in 1919 of 
debar yanum and three other fungi belonging to the same genus. The pres- 
ent paper gives an account of one of these isolations, which differed very 
markedly in morphological and cultural characters from P. deharyanum. The 
di.seas€» consists of a progressive basal blackening accompanied by pectiuizatlon 
and soft rot of pith and cortex. Infection stops at a sharp line of demarca- 
tion from 20 to 40 mm. from the base within from six to eight days after 
inoculation. Stoppage of the infection is said to be due to a host resistance 
reaction manifested by the formation of a cork cambium comi^letely across 
and within the stem. This reaction is considered specific for this particular 
host and organism, and was not found in the case of three other siHjcies of 
l»ythluin, nor in the case of cuttings of other species. A technical description 
ol the (»rganism is given. The significance of the Pythiuin tyiie of sporaugial 
germination is discussed. 

Kchizophyllum commune on Japanese chestnut [trans. title]. Biers (/for. 
Path. V^g. et Ent. Agr., 10 (1923), No. 2, pp. 151-153). — ^An importation of 
Jai>anese chestnut was placed under conditions favoring fungus development, 
and soon after showed the presence of 8 . commune. This fungus can evidently 
be transported for long distances in a viable condition, and it is recalled that 
Putterill has previously (K. S. R., 48, p. 247) confinned its capability as a 
dangerous parasite. 

Arniillaria < Armiilariella) mellea and walnut rot [trans. title]. Gaud 
(Rev. Path. Y^g. et Ent. Agr., 10 (1923), No. 1, pp. 55-62, pla. -^).—The honey 
fungus (Armillaria mellea) rot has been studied locally in black walnut 
(Juglana nigra), and it is stated that the injury ceases its advance on proper 
i-pplication to the infected area of iron sulfate, potassium permanganate, or 
formol. The tree does not die in such cases unless the fungus has encircled 
the crown or has Involved all of the roots. 

Ecosamc zoolooy—entoholo&y 

Spread of the Ruropean starling in North America^ M, T. Cooice (V. 8. 
Dept. Agr., Dept. Ciro. 336 (1925), pp. 8, fig. i).--This is an account of the 
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introduction and spread of the European starling in this country. Since Its 
introduction at New York City in 1890, which led to its permanent establish- 
ment, the starling had spread until on December 15, 1924, its range extended 
from central Maine to central Ohio and Michigan and from southern Canada 
to Georgia and Florida, throughout much of which territory, however, it Is 
still of only local occurrence. In the region contiguous to New York City it 
has become one of the most abundant birds. Thus far it has not been found 
to be as seriously destructive to crops in the United States as It is reported 
to be in some parts of the Old World. 

Report of the department of biology for the year ending June 30, 
1923, T. C. Nelson {New Jersey Stas, Rpt, 192$, pp. 195^209, pi, 1, figs, £).•— 
This report deals with studies of the oyster and of marine borers. Marked 
fluctuations were found to occur in the H-ion concentration of the water of 
shallow estuaries tributary to Barnegat Bay, fluctuations as great as pH 0.52 
being observed between dawn and later in the day. 

The first phase of the investigation of the food of the oyster was completed, 
a final summary by G. W. Martin being presented. The actual attachment of 
oyster larvae was observed and is here described for the first time. They were 
found to describe circular movements before coming finally to rest. The larva 
holds on with the foot, while attachment is effected through the pouring out of 
cementing fluid from the byssus gland in the base of the foot, distribution of 
the fluid being aided by the extended border of the mantle. Important prac- 
tical bearings of the observation are discussed. 

The larvae of marine borers were found to congregate about the bases of 
piling, thus substantiating the laboratory findings of C. H. Harrington that 
shipworm larvae are attracted by wood extracts. Examination of piling drawn 
from the bridge at Barnegat Bier showed a high degree of protection affordeil 
by good creosoting, untreated piling having been practically destroyed through 
the activities of Bankia and Teredo. 

Personality of insects, K. Dixon and B. Eddy {New York: Charles W. 
Clark Co,, 1924, pp, [i2] +X/4-2-J7, pU, S$), — ^Thls is a popular account of 
insect bionomics. 

Report of the department of entomology [of the New Jersey Stations] , 
T. J. BhcADLEE ET AL, {New Jersey Stas, Rpt, 192$, pp, $7-42, 265-$$7, pis, 5, 
figs, 4). — The investigation of Mllltown ball clay No. 9 >vas continued (B. S, R., 
51, p. 658) with a view to determining how its preventive action against insect 
infestation of beans takes place. A careful observation of its action upon bean 
weevil larvae has shown that they are unable to grapple the bean surface 
because of the slipping of fine particles of dust which the claws and fre- 
quently the anal sucker seize upon. It is concluded that the efiiciency of dusts 
as agents in preventing the infestation of the bean seed by bean larvae is cor- 
related with the size of the particles composing them and the ease with which 
one particle moves upon another. 

The codling moth investigations were continued at Glassboro. As relates 
to the value of the three usual sprays, the experience of two years seems to 
indicate: '*(1) That when fighting very heavy and intensive infestations of 
codling moth it is essential that the coating of fruit and foliage be maintained 
during the periods when the larvae of the first brood and the larvae of the 
second brood are hatching and trying to enter the apples, (2) that this coating 
can be maintained almost or quite without accessory spraying if an adequate 
spreader and sticker Is incorporated into the sprayUig mixture, and (8) that 
the cost of this ot>eration is sufiiciently small to Justify its employment where 
codling moth infestation conditions demand drastic measures." 
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The details of work on types of materials and methods of application, con- 
ducted in four orchards with codling moth and curculio, and in two with 
aphids, are presented In tabular form. A discussion of the New Jersey dry 
mix, a detailed account of which, by Parley, has been given in Bulletin 379 
(E. S. R., 49, p. 349), follows. It is pointed out that the combination of ele- 
mental sulfur, hydrated lime, and powdered lead arsenate apparently gives 
a very satisfactory control of both the disease and insects attacking the peach. 
Tests of dusts composed of these three materials indicate that, while dust 
materials can be applied to apple without serious burning, the control of 
apple insects, such as codling moth and curculio, was only about half as good 
as that obtained by water-suspended materials, due to the failure of the dusts 
to stick to the fruit and foliage. The observations indicate that there is little 
danger of burning with the combination of elemental sulfur, hydrated lime, 
and powdered lead arsenate applied as a water suspension, and that the 
activity of the arsenate of lead is in no way interfered with. The author is 
firmly convinced that film coatings are necessary for the control of codling 
moth when it l.s very abundant, although spot coatings are reasonably adequate 
when it is comparatively scarce. 

In discussing the relation of time of application to seasonal development of 
the apple tree, it la pointed out that the application of spray No. 1 depends 
entirely upon the development of the apple tree and is not affected by the de- 
velopment of the codling moth, because the lead arsenate which is in the 
calices of the young apples is inclosed by the closing of the calyx and seems 
to remain In position throughout the time that the codling moth larvae of both 
broods are trying to enter the fruit. The time of application of spray No. 2 
is determined by the gathering of 100 specimens of uninjured codling moth 
larvae early in the spring and observing when moths have emerged from 50 
per cent of the living pupae, at which time the maximum emergence of moths 
has taken place and spraying should be commenced. The time of application 
of spray No. 3, which also depends upon the development of the moth itself, 
is determined by the collection of 100 healthy larvae from bands placed on 
from 5 to 10 trees distributed throughout the orchard and observing when about 
30 per cent of the living pupae have given up moths, at which time spraying for 
the second brood should be begun. 

A continuation of work with the pear psylla indicates that the dormant treat- 
ment has a long-continued influence on the abundance of the psylla, reducing 
the overwintering brood to such an extent that it lays only one-third as many 
eggs as would otherwise have been the case. The effect of the preblossom 
treatment is also marked. No conclusions could be drawn from psylla treat- 
ments made after the preblossom treatment because they were not correct as 
to time. 

In a search for a sticker for lead hydrogen arsenate, a laboratory study of 
the sticking power of casein (Kayso form), high gluten wheat flour, and 
powdered sweet skim milk led to the conclusion that the optimum amount of 
gluten was not far from 8 per cent. The results Indicate distinctly that with 
Kayso, flour, or milk more than twice as much of the lead is retained on the 
foliage as that when they are absent from the mixture. Of the three, it 
seemed that the flour was slightly the best The addition of Kayso and 
poVvdered skim milk to the lead arsenate tends to reduce the water-soluble 
arsenic, and the addition of flour does not Increase it. 

A report of the Cranberry Substation is presented by C. S. Beckwith <pp. 
299-307), part of which is noted on page 740. In continuing the work with the 
cranberry i^lrdler, a plat 20 ft square was flooded, resulting in 53 girdlers 
floating during the first 12 hours and none during the second 12 hours, at the 
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end of which time 60 per cent of those floating were dead. Girdlers which 
were submerged in a cheesecloth bag for 24 hours were all dead at the end 
of that time. The 24-hour reflow in August reduced the cranberry girdler 
infestation from 95 to 100 per cent on each of five bogs under observation, 
being 99 per cent or better on four of them. 

In control work with wireworms It was found that the only corn seeds not 
eaten were those treated with corrosive sublimate or carbolic acid. The worms 
were not Injured when treated with corrosive sublimate, but aiipardntly they 
were killed by the gases given off by the carbolic acid. Bee investigations, in- 
cluding the relation of honeybees to fruit growing, the causes of certain t)e€ dis- 
eases of obscure etiology, and the breeding of bees resistant to foulbrood and 
of high producing strains are reported upon by B. Hutson (pp. 313-323). 

The mosquito campaign, conducted In continuation of that of previous years 
and reported upon at some length, includes discussions of the drainage of the 
salt marshes, the prevalence of mosquitoes on the wing, correlation of mos- 
quito commission work, and of educational and administrative work, by W. M. 
Walden. A report upon the relation between atmospheric conditions and the 
behavior of mosquitoes, by Hudolfs (E. S. R., 50, p. 757), has been noted. 

Work with the peach borer (B. S. B., 51, p. 457), blackberry psyllid (B. S. B., 
49, p. 353), and pepper maggot (E. S. R., 49, p. 356), and with nicotine dust 
<E. S, R., 50, p. 254) is briefly summarised. 

Entomology [studies at the Utah Station], I. M. Hawucy (Utah 8ta. Bui, 
192 (1925) t pp, 4^-4i ). — In control work with the fruit-tree leaf-roller 44 dif- 
ferent dormant oil spray treatments were applied to prevent hatching of the 
eggs. There was apparently a wide variation in effectiveness, although in 
some cases 96 per cent control was obtained. Two applications were made, 
one before the buds burst, the other when the first leaves were out. In 1924 
the early spray gave the better control, whereas in 1923 the later spray gave 
the better results. This is explained by a difference in the season, the eggs 
hatching much earlier in 1924. Arsenate of lead was used with poor success 
against the caterpillars. 

In control work with the blister mite 25 fall and spring applications of 
commercial oil and sulfur compounds were used against the overwintering 
mites. Some sulfur compounds, such as lime sulfur, dry lime sulfur, and 
soluble sulfur, applied either in the fall or spring, gave a control running in 
some cases as high as 99 per cent. Some oils gave fair control, but with others 
tfiere were as many scars on the leaves as in the checks. 

The life history of the sugar-beet root-maggot has been worked out. It 
passes the winter as a larva in beet fields, the fly appearing in the spring about 
thinning time and depositing its eggs in the ground near the young beets. The 
larvae upon hatching out feed on the roots of the beets and often cut off the 
tip, in which case the beet dies. Early irrigation of the beets is thought to 
keep the maggots feeding above the tip, thus preventing its being cut off. 

Four separate treatments of paradichlorobenzene were applied for the peach 
borer, three in the fall at intervals of two weeks and one the following April. 
Control was nearly 100 per cent effective in all cases, the spring and <^11 
applications being equally so. Thirty-six combinations of insecticides were 
used against four species of ants that are common in peach orchards and 
gardens as well as in grain fields. Calcium cyanide was most effective when 
driven Into the nests with a dusting machine. Carbon disulfide gave good con- 
trol in some cases, and a bait of sodium fluoride, sugar, and cornstarch was 
effective against some species. Nicodnst used against the pea aphid on sweet 
peas and the currant and cabbage aphids gave good control. 
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An annotated list of the species of injurious insects and their parasites 
recorded from Italjr up to the close of lOll, I, II [trans. title], G. Leonakdi 
(Ann. B. Bcuola Super. Agr. Portidt 17 (1922), [Art, pp, IS 

(192S)f [Art, 5], pp. 80). — ^The first part of this work consists of a bibliography; 
the second part lists the Oollembola, Orthoptera, Isoptera, Dermaptera, Cor- 
rodentia, Thysanoptera, and Hemlptera. 

The control of truck crop pests by dusting, E. N. Cory (Md, Agr. Soc., 
Farm Bur. Fed., Rpt,, 8 (1923), pp. 378-381) .—The author points out that 
tests at the Maryland Experiment Station have shown nicotine dusts to be 
effective against the garden fleahopper, the bean aphid, and, with certain 
limitations, against the asparagus beetle. 

On the succession of insects living in the bark and wood of dying, dead, 
and decaying hickory, M. W. Blackman and H. H. Stage (N. Y. State Col. 
Forestry, Syracuse Univ., Tech, Puh. 17 (1924), pp. 3-269, figs. 53), — This is a 
contribution from the department of forest entomology of Syracuse University. 
A bibliography of 22 i>ages is included. 

Problems and mcjthods in forest entomology, I. Tbaoabdh (Jour. For- 
estry, 22 (1924), No. 6, pp. 64-78). — This is an address given at Stockholm in 
June, 1023, in which the problems met with and some of the methods employed 
are considered. A discussion of the paper by F. C. Craighead follows (pp. 
79 - 81 ), 

The termites, E. Hegh (Les Termites, Brussels: Industrielle d Finaneidre, 
1922, pp. 756, pi. 1, figs, 460). — ^l^'hls account of the termites deals with their 
geographical distribution, classification, biology, economic importance, etc. A 
bibliography of 33 pages is appended. 

The grape leaf hoppers of bluegrass Kentucky, H. H. Jewett (Kentucky 
Sta. Bui. 254 (1624), pp, 87-130). — ^This is a report of biological studies of leaf- 
hoppers found infesting the grape at the station from 1020 to 1922, including 
Erythroncura comes vitis, E. comes comes, E. comes octonotata, and E, vul- 
nerata. E. trieincta was observed only occasionally. Observations of the syca- 
more leafhopper Erythroneura sp., which is closely related to the grai)e-lnfest- 
iiig leafhoppers, are Included. Much of the data is presented in tabular form. 
No reference is made to the literature, but a partial bibliography, consisting of 
54 titles, is appended. A key to the Nearctic forms of Erythroneura, by McAtee, 
has been noted (E. S. R., 44, p. 362.) 

Sprays to be effective must be applied when the insect is in the nymphal 
stage and when the nymphs become numerous on the vines, from the middle 
of July to the %st of August. The nymphs are sensitive to nicotine sprays 
and may be killed by a solution of nicotine sulfate at a dilution of 1 part to 
1,400 parts of water. A dilution of 1 pint of nicotine sulfate to 200 gal. of 
water is nearly as effective as the stronger solution and may be applied with 
good results when the nymphs are not too far developed. The 1 to 1,400 
solution killed from 97 to 100 per cent and the 1 to 1,600 solution 96.5 to 100 
per cent of the nymphs of various sizes. 

The citrus aphid. Aphis spiraecola Patch, W. W. Yothers and P. R. Ca)uc 
(Citrus Indus,, 5 (1224), No. 10, pp. 6-8, 18, 19, fiff. l).—ln the introduction to 
this account, It is pointed out that experiments by A. C. Baker and the authors 
have shown that the aphid on Spiraea (A. spiraecola) reproduces abundantly 
on citrus trees and also that the citrns aphid reproduces normally on Spiraea, 
several transfer tests having been made with identically the same results. A, 
spiraecola has been reported from some 12 States extending from Maine, Vir- 
ginia, and Alabama to Colorado and California. Its primary food plants 
appear to be Spiraea oantoniensis and 8 , mnhouttei, and in the northern 
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regions It is upon these plants that the eggs are deposited in the fall. In 
Florida the aphid has been found most abundant on the King, Temple, Satsuma, 
and Tangerine oranges, the sweet orange being next in preference, while grape- 
fruit is not very severely Injured. It is also found on loquats. sand pears 
growing near citrus trees, and on wild plum. In the laboratory it bred suc- 
cessfully on nightshade, Jerusalem oak, milkweed, dogfennel, cudweed, lettuqj^^ 
and peppers. The total number of living young produced by the averaif ' 
female varies from 8 to 61. There are five stages from birth to maturity. 

No less than eight species of predacious enemies have been observed to feed 
upon the aphid, but they were not very effective in holding it In control during 
the year. A fungus disease is said to have been an Important factor in the 
reduction of numbers of aphids on citrus trees in the infested area during the 
summer. A spray of nicotine sulfate 1-800 with soap at the rate of 2 lbs. to 60 
gal. of water is said to kill all the aphids hit. Oil emulsions, which cost 
much less than the nicotine sulfate spray, were found to be equally effective. 
Dust composed of 3 pef cent nicotine or 7.6 lbs. of nicotine sulfate to 92.6 lbs. 
of hydrated lime Is perhaps the most effective remedy for control of the pest, 
but is extremely expensive. Dusts consisting of 2 per cent nicotine, 40 per 
cent sulfur, and 68 per cent inert ingredients, also gave good results. It Is 
pointed out, however, that practically all the spraying and dusting of the 
pest has been of little or no value In reducing its numbers, due it its rapid 
increase. In the control of this pest it Is of primary importance that the con- 
trol measure be applied before the infestation becomes general. 

A note on the Infiuence of climate on this pest, by Baker, aocompanied b; 
cllmatographs, Is included. 

Some field observations on the new aphis, K. E. Beadon {CUrua Indus,, 

5 (J9S4)f No. 9, pp. 9, 24). — ^The author reports that damage to many citrus 
trees, particularly trees 10 years old or younger, has been such that no growth 
could form during the spring. Practically all the fruit dropped, and the little 
that remained was warty and deformed. Older trees as a rule did not suffer 
so greatly, but many lost considerable fruit and growth, and the fruit was 
at first very rough and unsightly in appearance. Later in the season the 
fruit was growing out of this condition and promised to be normal when 
mature. It is pointed out that grapefruit trees appear to have been nearly 
immune from attack, although isolated cases of infestation wc::e observed. 
While the orange trees that were severely injured in the spring as a rule 
made good recovery during the summer, the recovery was not complete and 
the great loss of early fruit was not made up by a June bloom. In sections 
of the State visited by the author there was little or no late bloom, and many 
and various attempts to force a late bloom by applications of nitrate of soda, 
heavy amounts of regular fertilizer mixtures, extra cultivation, etc., were made 
with practically no success. The author concludes that the sprays and dusts 
that were applied did not pay in actual results for the material and labor in- 
volved. It is also pointed out that the aphids will live only on very tender 
growth, and that long before it has reached its full development they will 
leave in search of younger growth or perish for lack of food. 

The new citrus aphid, J. R. Watson and A. H. Bimm (Citrus. Indua;^ B 
(1924), No. 11, pp. SO, SI, fig. !)• — This is an abstract of discussions of the new 
citrus aphid, including work previously noted (B. S. R., 61, p. 660). 

Life history of the new citrus Aphis, A. H. BidTsai (FIs. Bni., B (iW)» 
No. 1, pp. 8-15).— The author first reports upon generation studies, carried om 
In the field at Lakeland, 81a*, from May 2 to June 20* of the citrtis aphid since 
identified by Baker as A. spiraooolg Patch as noted below. The lon^vity ol 
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the females ranged from 3 to 21 days. The reproduction period varied, during 
the time of the studies, from 2 to 11 days, with an average of 5 young per day. 
The total number of young produced varied from 8 to 61. Control measures 
are also considered. 

Controlling the citrus aphis (Aphis spiraecola Patch), J. R. Watson 
and A. H. Bbteb (Florida 8ta. Bui. 174 (1925), pp. 79-96, figs. 9). — ^Thls Is a 
practical summary of information on the citrus aphid, which has risen to a 
place of great economic importance in Florida. Earlier accounts of this aphid, 
which first appeared and caused serious Injury in the southwestern part of the 
citrus belt in the spring of 1924, are noted above. 

It is pointed out that this aphid, the native host of which appears to be 
members of the genus Spiraea, was described by Patch as A. spiraecola, and is 
closely related to A. pomi. It can not live on mature citrus foliage or twigs, 
and many aphids born on the hardening foliage develop wings and fiy away. 
On spiraea its behavior is quite different, since it can feed on the mature leaves 
and does not require new growth. In addition to feeding on spiraea through 
the winter, when there is no new growth on the citrus, It has been observed to 
oviposit thereon. In Florida it has also been observed to oviposit on Pyrus 
delutaefolia and the Japanese fiowering quince, both of which are rare in the 
State, It is concluded that in many sections, particularly in the northern part 
of the citrus belt, It is spiraea that enables the aphid to live over the winter, 
when there Is no new growth on the citrus trees. The danger to citrus com- 
munities from this source leads the author to recommend strongly fhe destruc- 
tion of spiraea throughout the citrus belt. While It has been observed on a 
number of other host plants, these appear to be of a secondary nature and 
probably of minor importance. 

The spread of this aphid in Florida is said to take place almost entirely by 
means of flight. The average length of the five stages varies from 20 to 64 
hours. The first three nymphal stages are approximately of equal length, but 
the fourth stage is longer. During the late spring and summer the total 
average length of the nymphal life, from birth to maturity, w^as 4 days, and in 
December 6.6 days. The life of the females was found to range from 3 to 47 
days, the reproductive period varying from 2 to 24 days. The maximum num- 
ber of young produced by a single female is 64 and the minimum 8. The per- 
centage of winged individuals produced during the experiments conducted 
ranged from 46 to 69. Until late in the fall no males were observed, the 
females reproducing parthenogenetically and bringing forth living young. This 
type of reproduction also continued all winter, but as cold weather came on. 
about December 1, some males were produced and eggs laid on some plants, 
but not on citrus. 

Mention is made of a number of predacious insect enemies, an egg parasite, 
and at least one fungus parasite (Bntomophthora sp.). It is pointed out that 
in control work It is important to delay the general infestation of a grove as 
long as possible, and tor this purpose spot dusting is recommended. This con- 
sists in the inspection of the grove once or twice a week for any infested trees 
or parts of trees and the application, when an Infestation appears, of a 3 per 
cent nicotine sulfate lime dust Calcium cyanide has also been used extensively 
in the State for spot dusting with apparently good results. On very young trees 
infested twigs may be dipped in a contact Insecticide. Where a heavy infesta- 
tion of purple scale develops in the eurlea leaves, pruning is the most satisfac- 
tory method of dealing with it 

When infestation becomes quite general, the application of a 3 per cent nico- 
tine sulfate Rme dust, or a spray, which is more economical, should be made. 
46415—26 5 



156 


EXPERIMENT STATION RECORD 


IVol. 52 


The early application of oil emulsion may be advisable. It is pointed out thal 
In many cases it is possible to combine the control of the citrus aphid with 
that of other pests and greatly reduce the cost of control measures. In the 
case of oranges of the mandarin type the addition of 1 part nicotine sulfate to 
800 parts of Bordeaux will render the solution very effective against the aphids 
and not lessen its fungicidal action. For the control of rust mites and red 
spiders an application of 1 pint of nicotine sulfate to each 100 gal. of lime- 
sulfur solution is recommended. If It is desired to control rust mites as well 
as aphids, a combination dust can be secured by adding from 10 to 16 per cent 
of sulfur In the nicotine sulfate lime dust. 

The importance of keeping the grove dormant during the fall by cultivating 
as little as possible after the rainy season is pointed out. Such groves were 
exceptionally free from aphids by the first of February, and the Infestation de- 
veloped slowly during the succeeding weeks. The growing of truck crops near 
the citrus trees during the winter was observed to be of value through furnish- 
ing parasites and predators to attack the citrus aphid. 

Mention is made of three species of ants associated with the aphid, the most 
abundant of which is a species of Campanotus. 

The grape phylloxera and viticulture [trans. title], O. SoHNKiDER-ORKrxT 
(Neujahrahl, Naturf. GeaelL ZUrich, No, 125 (1928), pp, 15, pis, 4* fiffs. 4)- — Tlds 
Is a discussion of the subject as applied to European conditions. 

The European com borer, Jj, L. Httber and C. H. Neiswander (Ohio Sta, 
Mo, Bui, 9 (1924), No, 11-12, pp. 192-197, figs. 8), — This is a progress report 
on the European corn borer (E. S. R., 61. p. 256), which appearod in Ohio in 
1921 and has spread rapidly in the State, its spread in 1924 having been more 
extensive than the total spread during the three preceding years. The average 
infestation in 1923 rose to between 1 and 2 per cent, with a maximum of 17 per 
cent. It increased In 1924 to an average Infestation of 15 per cent and a maxi- 
mum of 46 per cent. In a large field of dent corn which had an infestation of 
about 43 per cent, several hundred ears taken from infested stalks when com- 
pared with an equal number of ears from uninfested stalks showed a difference 
In weight of about 2 per cent. In 1923 the infested stalks showed an average 
of slightly more than one borer to the stalk, while in 1924 there was an average 
of two borers each. 

Report of progress of the orange Tortiix investigation, A. J. Basinger 
(Citrus Leaves, 1924, 9, pp, 1-8, ftgs. 6). — ^This is a report of studies, con- 

ducted in 1923, of the life history of T, citrana Fern., known as a pest of 
oranges in California for nearly 40 years. 

The eggs are deposited in fiat patches, the egg mass varying from a few to 
several hundred, with an average of about 30, being placed on either the upper 
or lower surface of the leaves. They hatch in from 8 to 10 days during the 
spring and summer, and the young larvae seek the tender growth at the tips 
of twigs, where they web together two or three of the leaves, or make a nest In 
a curled leaf, feeding on the tender leaves or fruit hanging near by. From 40 
to 50 days, or longer if there be a scarcity of food or cold weather, is required 
for completion of the larval period. Pupation takes place within the nest 
occupied by the larvae, 10 to 14 days being passed in this stage. While the 
number of generations each year has not been definitely determined, at least 
four are indicated. 

The species Is known to occur in solLthem California from Ban Diego to San 
Louis Obispo Counties, but most commonly in Los Angeles and Orange Counties, 
the section from Pasadena to Pomona being the center of greatest infestation in 
Los Angeles County and ftom Fullerton to Tustln In Orange County. The to* 
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portance of this pest consists largely in the damage caused by the larvae to 
oranges while the fruit is still on the tree, but occasionally a larva accidentally 
gets into a packed box of fruit and continues to feed and grow there, and is 
responsible for some damaged fruit In feeding on an orange the larva eats 
Into the skin, often boring a hole through it and a short distance into the flesh. 
If a Tortrlx-injured orange gets by the sorting table it may decay and cause an 
appreciable amount of loss in that way. Some fruits are also destroyed at 
blossoming time by the larvae nibbling at the ovaries in the blossoms. Periodic* 
outbreaks of the greatest severity are occasionally noted. The amount of fruit 
actually lost varies from a negligible percentage to as much as 20 or 25 per cent 
of the crop. 

The author has reared six primary parasites from T, citrana, particularly 
Apantelea ariatotelidae Tier, and EormUia hasalia Prov., the former being by 
far the most Important and responsible for 75 per cent of the total parasitism. 
The natural control has risen gradually from about 10 per cent during the 
winter to from 76 to 90 per cent in the various districts at the present time. 

Platpnota tinctann Wlk., another orange worm of less importance, is also 
under observation. 

Australian fruit crop ondaugerod by fruit fly, M. Blake (Calif. Citrogr., 
10 (1924). i, p. 31, fig. 1). — ^Attention is called to the appearance of the 
Mediterranean fruit-fly in the Mildura fruit-growing area, one of the most im- 
portant in Australia. 

Winter trapping of the fruit-fly, Ceratitls capitata (Weld.), L. J. New- 
man (if our. Dept. Agr. Wcat. Anat.. 2. ser., 1 (1924) i 2, pp. 177-181, figs. 7 ). — 
Studies of the life history of the Mediterranean fruit-fly have shown the occur- 
rence of an active winter generation which carries the fly into the oranges and 
loquats, thus bridging the living connection between the autumn and early 
summer. 

Experimental search for baits that could be used in traps at any season of 
the year, especially during the wet season, have been under way for several 
years. Kerosene, which had previously been discovered to exercise a i)ecullar 
attraction for C. capitata males, was the most effective of those tested, but 
there was a great preponderance (90-96 per cent) of males. Further investiga- 
tions led to the discovery that pollard (bran) mixed with water has a most re- 
markable attraction for the female fruit-fly. Twelve 10-oz. lever-lid tin trays 
containing the bait placed in six orange trees in a suburban garden on May 8, 
and the bait renewed every seven days up to September 3, resulted in the cap- 
ture of no less than 6,500 flies, 86 per cent being egg-laden females. The pest is 
said to have been practically wiped out by means of the lure, and from Sep- 
tember 3 to the first week in January no flies were captured. In order to pre- 
serve the pollard solution from fermentation, and so becoming less attractive 
to the fly, powdered borax was added. The formula recommended by the author 
for use in traps consists of pollard 4 lbs., molasses (optional) 4 oz., arsenate 
of lead (optional) 6 oz., powered borax 8 oz., and water to make 4 gal. 

The Mextean bean beetle, Epilachna corrupta Muls., A. E. Miller (Ohio 
Sta. Jfo. Bui., 9 (1924), No. 11-12, pp. 197-204, flga. 3),— This is a report of 
studies ef the Mexican bean beetle, which was first discovered in Ohio in 
August, 1923 (B. S. K., 61, p. 256). It now occurs in all of northern Ohio with 
the exception of the northwestern counties, as it does in parts of Indiana, 
Pennsylvania, and West Virginia, and in additional areas in States already 
known to be infested. In southern Ohio many growers have suffered total loss 
of both Lima and green beans. 

The last of the three generations appears to be of little importance. The 
beetles first appeared on June 8, the peak of emergence occurring between June 
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15 and 19 and of oviposltion between June 18 and 22, the latter continuing for 
35 days. The egfrs hatch in about 7 days, the larvae pupate 18 or 19 days 
later, and in 7 days the adults emerge. Oviposltion by the first generation be- 
gins about 10 days after emergence. Development in the second generation is 
in general the same as that in the first. 

Several insecticides were used in control work with similar results, all having 
been found to burn pole Lima beans to some extent, so that care must be taken 
not to exceed the amounts recommended, namely, (1) calcium arsenate 1 part, 
dusting sulfur 1 part, and hydrated lime 4 parts, (2) Niagara Aladust 100 per 
cent, (3) magnesium arsenate 1 part and hydrated lime 5 parts, and (4) ar- 
senate of lead 1 part and hydrated lime 9 parts, the first three applied at the 
rate of 15 lbs. and the fourth at the rate of 18 lbs. per acre. 

The Oicadellidae of the vicinity of Ithaca, New York, with special ref- 
erence to the structure of the gonapophyses, J. L. Buys (Netv York Cornell 
Sta, Mem, 80 (1924), pp. S-llS, figs, IBS ), — ^This is a synopsis of the leaf- 
hoppers of the Ithaca region. 

The mint flea-beetle, Longitarsus menthae new species MS, L. G. Gent- 
neb {Michigan Sta. Quart, Bui,, 7 {1925), A^o. S, pp, 109, 110, figs, 2 ), — A small 
brownish-yellow flea-beetle appeared during the summer of 1924 and caused seri- 
ous Injury to mint grown in southern Michigan. The investigations which fol- 
lowed have shown the pest to represent a species not hitherto known. 

The larvae feed on the rootlets and mine in the main roots and lower parts of 
the stems during June, either badly stunting the plants or killing them outright 
Injured plants take on a reddish purple tinge whicli is quite conspicuous at 
times. The adult beetles, first appearing during the latter half of July, feed 
upon the mint leaves, badly riddling them and causing them to turn brown and 
later to drop off. After feeding for three or four weeks the beetles begin to ovi- 
posit near the surface of the soil, continuing to do so until they die or until 
severe cold weather sets in. When the mint sod is plowed under after the first 
freeze in the fall the eggs become covered and receive protection during the 
winter months. 

In order to prevent migration of adult beetles into new mint, it is thought 
that the dusting of a strip around the edge of the field with an arsenical dust, 
such as calcium arsenate 1 part to 20 parts of finely powered raw gypsum, will 
be effective. 

The parsley weevil (Listronotus latiuscalns Boh.), a potential pest, 
F. H. Chittendbn {Bui, Brooklyn Ent, Soc„ 19 (192i), No, S, pp, fig, 1 ). — 

This weevil is a source of injury to the carrot through its attack principally 
on the upper part of the head, though in small carrots the injury may extend 
well down to the roots. In the larger roots the larvae sometimes bore down to 
a depth of a full inch, occasionally toward the^center, but usually around the 
outer surface. Practically all carrots that are attacked by this species are 
mined for market Only one larva has been observed in a single carrot, but 
It is considered possible that two or three might occasionally be found in case 
of unusual abundance of the weevil. One grower at Astoria, Long Island, 
reported having lost 50 per cent of his carrot crop in 1922, and the pest had 
reappeared in July of the following year. The presence of this pest has also 
been reported from Mlneola, L. I., Valley Stream, Nassau Co., N. Y., Washing* 
ton, D. O., and Urbana, 111. 

Possibility of the transmission of American fonlbrood of bees by ^er- 
plUars of the bee moth [trana title], F. Vihoens (Oompi, Bend, Acad, Bd, 
lPan»^, 179 (1994), Wo. It, pp. 574-^77).— Vbe antlior’a (A>serv*«(HM toaw led 
bim to condnde that the catetptUan of the hee atoOi aaay oonsame the dafdc- 
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cated cadavers of bee larvae killed by Bacillus larvae White without dangei 
to themselves, that the spores of B, larvae are recovered in large numbers 
from and live in the dejecta of caterpillars that have consumed contaminated 
comb, and that the bee moth caterpillars migrate from one hive to another 
and can transport living germs of foulbrood from a hive depopulated by this 
disease to a healthy colony. 

Treatment for red-spider, E. I. McDaniel {Michigan 8ta, Quart. Bui,, V 
{1925), No, S, p, 108), — ^The author finds that the greenhouse red spider can be 
successfully combated by applications on each of three days in succession of 
the standard strength of lemon oil. The torpid periods, first observed by 
Vinal (E. S. B., 39, p. 66), during which times it is highly resistant to in- 
secticides, last for only a day. 

Apple blister-mite and its control, L. Childs {Oregon 8ta, Circ, 59 {1925), 
pp, 8, figs, 4) .'^Erwphyes pyri, officially known as the pear-leaf blister-mite, 
has suddenly appeared and become widespread in apple orchards of the Pacific 
Northwest during the past two or three years. It has become a source of 
serious damage to both fruit and leaves in sections of British Columbia, the 
Yakima and Wenatchee districts, Spokane, and eastern and southern Oregon, 
as well as in the Hood River Valley. It appears to be a biological variety of the 
pear-leaf blister-mite, with which it is morphologically identical, since the 
author has found pear trees in an orchard near practically defoliated apple 
trees to be free from attack. On the other hand, observations were made in 
uninfested apple orchards in 1924 where pear trees could be found rather 
generally attacked. 

The possibility of there being a native host plant from which the mite may* 
have spread into the apple orchards of the different st^ctions is suggested. 
Rather wide observations during the summer point to the possibility that the 
snowberry {Symphoricarpos racemosus) may be the native host involved, 
since it harbors a very similar if not identical mite, and apple trees near 
infested snowberrles were always found attacked. 

The first infestation observed on apples occurred in 1920 in an Isolated 
upper valley orchard in which no pear trees were present. By 1923 their 
damage was so great as to cause almost complete defoliation in August, the 
fruit being severely russeted and of little value. The mites not only attack 
the young developing leaves but burrow into the flowers and stems. While they 
do not work long upon the young apples, they do so long enough to cause 
much damage, the injury appearing later in the summer as a severe russet. 
Often the apple is misshapen, and where generally infested it cracks open. 
Blister-mite infested apples seldom have more than a grade ” or ** cooker 
value and are often worthless. 

Control work was conducted with lime sulfur and with oil at different 
strengths, applied at different periods of bud development, as well as with oil 
combined with lime sulfur and with Bordeaux mixture. The mode of killing 
the mites was found to be quite different with the lime sulfur and oil, killing 
with the lime sulfur, which does not {penetrate the bud scales, being delayed, 
while with oil, which penetrates the bud scales, it is immediate. The author 
is of the opinion that sulfur fumes being thrown off, especially on sunny days, 
prove to be very toxic to the young mites, causing their death, or that the 
young mites in leaving the buds come in contact with small particles of spray 
material scattered about on the unfolding bud. 

In the spring of 1924, with the buds just beginning to swell, lime sulfur used 
at the rate of 1 to 25 permitted 7.77 per cent damage to the fruit, at 1 to 15 
3.19 per cent, and at 1 to 10 1.69 per cent In the two tests last mentioned the 
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injuries were merely a trace, but unsprayed trees developed 61 per cent injury. 
Where oil is used for the blister mite, spraying should be delayed until the buds 
begin to crack a little, observations indicating that a good miscible oil spray 
of not less than 6 per cent strength should be used. 

**The results in the year's work are outstanding in favor of lime sulfur, 
due to the fact that the spray can be put on effectively over such a long period 
of time during the spring. In all orchards where the bUster>niite is the 
outstanding pest and present in serious numbers, lime sulfur should be used at 
the rate of 1 to 10 or, if scale is present, 1 to 8. In orchards where the mite 
has not reached serious proportions and there are present such other pests 
as leaf roller and the brown aphid, an oil application of 8 to 100 is recom- 
mended. This must be applied only after the buds begin to crack slightly 
and preferably during warm, sunny weather.” 

Work with this mite by Parrot et al., in New York State, where it has been 
a serious enemy of the apple, has been noted (B. S. R., 20, p. 856), as has a 
short account by Quaintance (B. S. R., 35, p. 263). 

The bionomics of the sareoptic mange parasite of the buffalo, with some 
observations concerning the relative power of resistance to adverse con- 
ditions of the different stages of the acarns and of its egg, T. M. Timoney 
(Apr. Re%earo\ Jnst., Puaa, Bui, 154 U924), pp. 180-200, pis, 4), — ^This is a 
reprint from the Proceedings of the Fifth Entomological Meeting held at Pusa, 
previously noted (B. S. R., 62, p. 164). 

The author has found 17 or 18 to be the average nuifiber of eggs laid by an 
ovigerous female under experimental conditions, and 10 days to^be the maxi- 
mum duration of life of an egg-laying female. From 6 to 8 days was found 
to be the period between hatching and the attainment of adolescence. 

**The ovigerous and pubescent females can withstand a longer separation 
from their host than can the other stages. The power of resistance to insula- 
tion is weakest in the male and small larvae. The nymph and large larvae 
occupy an intermediate position. The influence of sunshine in prolonging and 
the action of cold in curtailing the resisting powers of the acari were con- 
vincingly demonstrated. An exposure of 20 minutes to the action of a solution 
of 10 per cent creosote in olive oil, warmed to 31* C. <87.8® F.), killed all 
males, nymphs, larvae, and the majority of ovigerous and pubescent females. 
Tested by this acaricldal agent, the powers of resistance of the different stages 
corroborate the flnding in regard to their resistance to more insulation. The 
incubative period is 1 to 2 days at summer temperature, and 2 to 3 days in 
winter. No egg separated for 6 days from the host hatched in the incubator 
(26-27®) ; and after 7 days at room temperature (10-13®) no egg hatched 
when subsequently placed in the host’s body. Contact with 11 per cent creo- 
sote in olive oil for 30 minutes kills all eggs. Only a few survive an exposure 
of 20 minutes.*’ 

The ** blindliig fllaria ** of Guatemala (Onchocerca caecntiens Brumpt, 
1919), F. FOllebobn {Jour, Amer, Med, Assoc,, 8S {1924), PP* 

ifl7d). — ^The author discusses the transmission of 0. oaecutiem, which causes 
flbroma-like nodules on the scalp and is associated with certain chronic troubles 
of the eye (keratitis, etc.) in natives on the Paciflc slopes of the volcanic 
ranges of Guatemala, in a narrow strip of country at an altitude between 600 
and 2,000 meters (1,968 to 6,660 ft). In some places 97 per cent of the popula- 
tion are affected. It is suggested that the nematode is transmitted by 
arthropods, 

Rat-bite disease In the United States with report €»f a case, G. C. Snat* 
moK and M. Tbxixjeb {Amer, Jour. Trop, Med., 4 $, pp, 
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flff, 1 ). — ^The authors report tliat, so far as they are able to determine, the case 
here reported is the first for the United States in which the presence of 
Bpiroohaeta moraua-muria has been demonstrated. 

FOODS— HUMAN NUTBITION 

On the constancy of the basal metabolism, G. Lusk and E. F. DuBois 
{Jour, PftyaioL, 59 {19^4) , No. S-d, pp. 213-216), — ^Basal metabolism data on 11 
female dogs used In the extensive series of studies on animal calorimetry 
previously noted (E. iS. K., 52, p. 665) are summarized and discussed. 

The average basal heat production amounted to 772 calories per square 
meter of body surface per day, with an accuracy of dzl5 per cent. In one dog 
upon which many l>asal metabolism experiments were conducted, the variation 
in basal metabolism during 17 exi)eriments in two successive years was only 
:1:2.9 per cent. In general the basal metabolism of the dog was higher when 
returned from the country in the fall than after having been in the laboratory 
all winter. 

The reported data on the basal metabolism of men include 12 difCerent ob- 
servations conducted on the junior author over a period of 11 years and 3 for 
the senior author in 1910, 1913, and 1924. In the former the minimum, maxi- 
mum, and average results were 34.8, 40.6, and 37.7 calories per square meter 
of body surface per hour, the average variation being ±:7.6 per cent. In the 
latter the values for the 3 determinations were 42.8, 41.4, and 32.7. The 
auUiors are inclined to attribute the much lower value in the final determina- 
tion to lack of exercise and indoor confinement corresponding to cage life in 
the dog. 

A study of the elfect of temperature on protein intake, W. Denis and 
P. Bobgsteom (Jour. Biol, Chern,, 61 (1924), No, i, pp, 109-116, figa, 2),— An 
opportunity to compare the protein consumption of inhabitants of the semi- 
tropical portions of the United States with the general average for the whole 
country was afforded by data collected during a period of three years on the 
24-hour excretion of total urinary nitrogen and creatinine by medical students 
at Tulane University, New Orleans. The material was obtained during the 
mouth of April, 1922, average temperature 22.94'' C. (73.3® F.) ; April, 1923, 
temi>erature 21® ; July, 1923, temperature 26.77® ; and in February and March, 
1924, temperature 13.05®. Beliable data were obtained on 233 men and 9 
women, most of whom were between 18 and 22 years of age. 

The average, maximum, and minimum figures obtained on the women sub- 
jects were urinary nitrogen 7.72, 10.62, and 4.05 gm.; creatinine coelficient 
7.37, 8.5, and 5.97 ; and body weight 56.5, 65.01, and 45 kg., respectively. 

For the male subjects, the average urinary nitrogen was 10.63 gm., or 11.07 
gm. per 70 kg. man equivalent, and the creatinine coeifieient 8.93, or 9.3 per 70 
kg. On the assumption that 10 per cent of food protein is lost in the feces, the 
total average protein intake of the group was 73.8 gm. as compared with 121 
gm. as the average protein intake for the United States according to Pearl, 
and 160 gm. according to the Atwater standard. By season, the lowest average 
of urinary nitrogen was 9.43 gm. in the summer and the highest 11.18 gm. in 
the cold weather in the spring of 1924, thus pointing to a seasonal infiuence. 
On grouping the subjects according to the places of residence, those coming 
from the Northern States showed an average excretion of about 2 gm. more 
than those coming from the Southern States. 

“ The results obtained furnish evidence in favor of the view that Increase 
of temperature Is accompanied by a decrease in protein intake, and that, apart 
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from tbe variations due to seasonal changes, the inhabitants of the semitropical 
portions of this country probably consume an amount of protein considerably 
below the quantity reported as the average intake for the Nation/* 

The biological value for maintenance and growth of the proteins of 
whole wheat, eggs, and pork, H. H. Mitchkll and O. 6. Oabman {Jour. Biol, 
Ohem., 60 {1924), No, S, pp, 61S--620, fig, 1). — Using the methods previously 
described (E. S. R., 61, p. 407), the authors have determl;ned the biological 
values of the proteins of eggs, pork, and wheat. 

A litter of 9 rats, weighing from 70 to 80 gm. each, was divided into two 
groups, the first group of 6 receiving the different rations in thq order of 
protein-free, wheat, egg, pork, and protein-free, and tlie other group protein- 
free, egg, pork, wheat, and protein-free. The feeding periods were of 10 days* 
duration, the feces and urine of the last 7 days being used. 

When fed at an 8 per cent level of Intake, the average biological values 
found were eggs 93, pork 74, and wheat 67. The net protein values of the 
three foods, as calculated from average determinations of the crude protein 
content and the percentage losses in digestion and metabolism, were 12.6, 14.6, 
and 7.6 per cent, respectively. 

Considerable and consistent individual differences were noted among the in- 
dividual rats In the utilization of the dietary nitrogen, but the order in which 
the different foods were tested had no appreciable effect on the results ob- 
tained. 

Biological food tests. — VII, The vitamin A and B content of fresh and 
dehydrated pumpkin, A. P. Morgan and L. D. Francis {Amer, Jour, Physiol., 
69 {1924), No, 1, pp, 67-77, figs, 2), — ^Using methods employed in previous 
papers of the series (E. S. R., 61, p. 066), the authors have investigated fresh 
and commercially dehydrated pumpkin for their content of vitamins A and B. 
Mice were used for the experiments on the vitamin B content of both fresh 
and dehydrated pumpkin, and rats for the vitamin A and vitamin B content 
of the dehydrated pumpkin. 

As the sole source of vitamin B, the minimum amount of pumpkin flour for 
the normal growth of mice was from 0.5 to 0.6 gm., and for rats 1 gm. daily 
was necessary to restore normal growth after decline on a vitamin B-deficient 
diet. Of fresh pumpkin, an amount furnishing 0.4 gm. of solids daily was 
required for the normal growth of mice. As judged by the experiments with 
mice, pumpkin is considered to have a vitamin B potency of one-fifth to one- 
sixth in the dehydrated form, and one-fourth in the fresh form, of dry brewery 
yeast. As judged by the rat experiments, the potency of the dehydrated pump- 
kin is from one-third to one-fourth that of dry brewery yeast. 

As a source of vitamin A for young rats suffering from a deficiency in this 
vitamin, 2 gm. daily was required, while 1 gm. was sufficient In protective 
experiments. 

Antirachitic properties imparted to inert fluids by ultraviolet irradia- 
tion, A. F. Hess and M. Weinstock {Jour. Amer, Med, Assoo,, 8S {1924), 
No. 2S, pp, 1845, 1846), — It is reported briefly tliat cottonseed oil and linseed 
oil, irradiated in thin layers for an hour at a distance of 1 ft. from a quartz 
mercury vapor lamp, acquired antirachitic properties for rats, as shown by 
protective tests. The irradiated oils differed but little in iodihe number from 
the corresponding untreated oils, but had a slightly higher total acidity. It 
is of interest that the oils oh irradiation frequently acquired a somewhat fishy 
odor similar to that of cod liver oil. 

Xilquid petrolatum irradiated in a similar manner, water containing small 
amounts of radium bromide, linseed oil containing a rntnlmal amount of radium, 
and ozonated water were all without protective properties. 
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Antirachitic properties imparted to inert fluids and to g^een Tegetables 
by ultra-violet irradiation, A. F. Hess and M. Weinstock {Jour, Biol, Chem,, 
$2 {192^)y No, 2, pp, S01-91S), — In addition to the materials noted above 
as capable of being rendered antirachitic by irradiation, wheat grown In 
the light and irradiated during growth and irradiated lettuce leaves were 
found to have antirachitic properties, while wheat grown in the dark and non- 
irradiated lettuce leaves were without effect. With cream, milk, gelatin, and 
human serum Irregular results were obtained. 

The influence of light in relation to diet on the formation of teeth, M. 
Metjanby {Brit, Dental Jour,, J^5 {1924), 'No, 9, pp, 545-^52, figs, S), — In con- 
tinuation of the author’s studies on the influence of diet on teeth formation 
(B. S. R., 41, p. 858), 5 puppies in the same litter were fed a basal diet con- 
sisting of from 250 to 300 cc. of separated milk, 5 gm. of yeast, from 10 to 20 
gm. of lean meat, from 1 to 4 gm. of common salt, and from 3 to 5 cc. of orange 
juice. Two of the puppies received in addition from 30 to 50 gm. of oatmeal 
and 10 cc. of olive oil, 2 others from 45 to 100 gm. of oatmeal and lQ*cc. of 
olive oil, and the remaining puppy from 4S to 100 gm. of oatmeal and 10 cc. 
of cod liver oil. The animals were all kept in the dark, but one of the first and 
one of the second groups received ultraviolet radiations dally. After a period 
of 5 months the animals were killed and their teeth photographed and 
examined. 

The most perfect teeth were those of the fifth dog, the worst with respect 
to calcification and dentine the one on the second diet without light treatment, 
snd only slightly better the other dog on the same diet with light treatment. 
Of the two in the first group, the one receiving light treatment had decidedly 
the better teeth. 

The effect of diet on the development and extension of caries in the 
teeth of children, M. Melianby, C. L, Pattison, and .1. W. PRotm {Brit, Med, 
Jour,, No, 3822 {1924), pp, 354, 355), — The effect of diets similar in essential 
constituents to the above on the development of dental caries in children was 
tested on three groups of children of the same age. One group of 9 received 
a diet which included cod liver oil, milk, and eggs, but no oatmeal; a second 
group of 10 a diet including oatmeal, very little egg, less milk, and no cod liver 
oil; and a third group of 13 children was chosen from patients on ordinary 
hospital diet which was intermediate between the other two with respect to 
its power to aid calcification. The effect of these diets on general health and 
on the condition of the mouth and teeth was watched, and an examination was 
made at the end of the experiment, which lasted about 8 months, of the carious 
teeth which had been extracted. 

While no difference could be noted In the general health of the children in 
the three groups, there was a marked difference in the extent of the spread of 
caries. On the first diet the average number of teeth per child in which caries 
had spread was 1.4, on the second 5.1, and on the third 2.9. The diet giving the 
best results was rich both in calcium and vitamin A and contained compara- 
tively little cereal. 

The relation of calcium and phosphorus in the diet to the absorption 
of these elements from the intestine, W. J. Or®, I>. B. Hoet, jb., L. Wilkins, 
and P. H. Boons {Amer, Jour, Diseases Children, 28 {1924), No, 5, pp, 57+- 
581). — ^Metabolism studies, using the procedure previously described (B. S. R., 
60, p. 669) , were conducted on two subjects, a child with incipient rickets and 
another who had recovered from a mild nutritional disturbance. The calcium 
and phosphorus Intake and output of these children were determined on a 
normal diet, a high calcium diet, and a high phosphorus diet, with suitable 
46415—26 6 
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intervals between the three periods of study. Determinations were also made 
of the calcium and phosphorus of the blood serum. 

The results obtained showed that excessive amounts of calcium in the diet tend 
to increase the total absorption and retention of calcium and to decrease the 
retention of phosphorus. Following an excessive intake of phosphorus, the 
actual amount of phosphorus retained is not increased and may be somewhat 
diminished, although Its concentration in the blood serum is definitely in- 
creased. This is acompanied by a marked decrease in the amount of calcium 
retained, an increase in the calcium of the feces, a decrease in the calcium in 
the urine, and in one case a decrease in the concentration of calcium in the 
serum. 

In discussing these results, it is concluded that ** the retention of one element 
in the Intestine by an excessive amount of the other in the diet Is best ex- 
plained by the formation of insoluble phosphates of calcium which can not be 
absorbed.” 

The ^effect of heat treatment of milk feedings on the mineral metab* 
olism of infants, A, L. Daniels and G. Stearns (Joiir. Biol, Chem,, 61 {192^), 
No. ly pp. 225-tkOy figs. 2). — ^The results previously obtained in the com- 
parative study of the growth of young rats on milk pasteurized by the hold 
method and milk heated quickly to boiling (E. S. R., 44, p. 860) have been con- 
firmed in the case of a number of apparently well babies, whose weight re- 
mained stationary during a considerable i)erlod on pasteurized milk feedings- 
but who gained promptly when the milk was changed to quickly-boiled milk. 
It is noted, however, that changes in the method of heating the milk did not 
result in growth stimulation in all of the babies under observation. 

A further comparison was made of the relative value of the two methods 
of heating milk by conducting metabolism experiments on normal boy babies 
from 3 to 7 months of age. The pasteurized milk mixtures were prepared 
by heating milk in the feeding bottles at 146® F. for 30 minutes and the boiled 
milk by bringing it quickly to the boiling temperature three times in an 
aluminum pan over a gas flame, the whole process requiring about 8 minutes. 
Data are reported on the metabolism of nitrogen, calcium, and phosphorus in 
6 subjects, 3 on one period of each form of milk and 3 on two alternating 
periods of each. 

In all cases there was an appreciable increase in the retention of CaO and 
PsO» on the boiled milk, and in all but two cases this was accompanied by 
Increased nitrogen retention. The excretion of calcium in the feces was 
greater on the pasteurized tlian on the boiled milk. The urinary calcium did 
not run parallel with the fecal. In the case of the phosphorus the amount 
excreted by the urine was higher and more consistent on the pasteurized milk 
than was that of the feces. The fecal nitrogen was not consistently greater 
during the pasteurized milk period, but the urinary nitrogen was higher. ” It 
is probable that a baby fed pasteurized milk over a long period of time is 
receiving too little calcium for his growth needs.” 

Studies on carbohydrate metabolism. — ^1, Variations in the nature of 
the blood sugar, L. B. Winter and W. Smith {Roy. 8oc. [Londonl^ Proc^y 
8er. By 97 (1334), No. B 680y pp. 20-40y figSy $). — ^In the Investigation reported 
in this paper a comxiarison was made of the nature of the sugar in normal 
and diabetic blood as deterinined by the ratio of the observed optical rotation 
(P) to that calculated from the reducing power of the carbohydrate on the 
basis that glucose is the only reducing substance present, this factor b^g 
referred to as C. 

As shown in a previous investigation (E. S. B., 49, p. 716), the ratio P:0 
is low in normal blood. In diabetic blood the ratio was found to be abnormally 
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high. On subjecting equal quantities of sugar solution from diabetic blood to 
mild and strong hydrolysis, respectively, a large increase in the value of 
P and no change in O occurred following mild hydrolysis, while after strong 
hydrolysis the values of P and <7 correi^onded to a- and ^ glucose in 
equilibrium. This is thought to indicate that “there is in diabetic blood a 
mixture of sugars, some of which are of considerable complexity. These may 
be changed as a result of mild hydrolysis to simpler and more strongly dextro- 
rotatory substances which are devoid of reducing action. The value of G was 
accordingly not increased with this treatment.” 

When normal blood sugar was subjected to mild hydrolysis the value of P 
did not rise above that of O, This was also true with the blood sugar of 
dial>etic patients following insulin treatment, thus suggesting that the first 
change in the blood sugar due to insulin Is the removal or breaking down of 
abnormal complex constituents. An examination of the blood sugar of rabbits 
following injection of adrenalin and thyroid extract alone gave results similar 
to those obtained with diabetic blood. The injection of thyroid and adrenalin 
together caused an increase in the total blood sugar but no change from the 
normal. 

The blood sugar of normal rabbits after Insulin Injections gave positive 
values for P but no results for C. After prolonged hydrolysis only the faintest 
traces of reducing sugars were present. These results are thought to point to 
the presence of a very resistant type of carbohydrate. The blood sugar of a 
rabbit killed after recovery from insulin convulsions gave a small but appre- 
ciable value for O, 

In discussing these results the apparently paradoxical effects of insulin on 
normal and diabetic blood are explained somewhat as follows : A normal dose 
of insulin given to a diabetic enables him to form a complex sugar of the 
nature of glycogen, which, on account of the need of the tissues for a reactive 
sugar, is broken down immediately. The presence of this reactive sugar in 
the blood is shown by the alteration in the ratio P:C, In the normal animal 
in which the pancreas is functioning the insulin converts all of the normal 
utilizable sugar into a stable form which is resistant to hydrolysis by acids. 
The lack of a reactive form of sugar is considered to prevent not only the nor- 
mal metabolism of carbohydrate but also that of fat. 

Studies on carbohydrate metabolism, n, m, H. B. Hutchinson, W. Smith, 
and Jj. B. Winter (Biochem, Jour,, 17 (1923), No. 6, pp. 683-692, 764-767, flg, 
Jf). — In continuation of the investigation noted above, two papers are presented. 

II. On the preparation of an antidiahetic hormone from yeast, I (pp, 683- 
632). — ^The results are reported of various attempts to obtain glucokinin from 
yeast by the method for the preparation of insulin devised by GoUlp and 
modified by Dudley (E. S. R., 49, p. 803). 

In the first series of experiments fresh bakers* yeast was used as the founda- 
tion material. The extract obtained caused less local irritation than Insulin 
when injected into rabbits. Much larger amounts were required than of 
insulin to lower the blood sugar to the same level, but the action was con- 
siderably prolonged. Modifications of the process were found to produce no 
appreciable difference in the activity of the product obtained from a given 
sample of yeast, but different samples of yeast appeared to contain widely 
differing amounts of the substance. The presence or absence of phosphates 
alone affected the yield from any given variety of yeast. 

The authors are of the opinion that by the selection of suitable yeasts a 
genuine antidiabetic hormone can be obtained, but that only in the case of an 
originally active yeast is it possible to increase the glucokinin formation. 
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III. On tAe formation of on oniidiabetio hormone by the action of a bCLoiUae 
(preliminary communication) (pp. 764-767). — ^From a culttire of yeast contain- 
ing a small amount of glncoklnin, as tested in the abore study, a pure culture 
of a conform bacillus was obtained which, on cultivation in peptone water 
containing 1 per cent glucose and 1 per cent NaaHPO* or NaHaP04 and subse- 
quent extraction, also yielded an Insulin-like substance. The active substance 
resembled that obtained from yeast in that the same delayed action was 
obtained on injection in rabbits. The organism, wlilch has not as yet been 
identified, produces acid and gas from glucose or lactose In 12 hours and does 
not liquefy gelatin. ^ 

Some effects of insulin on the carbohydrate and phosphorus metab- 
olism of normal individuals, N. R. BnATHEBwicK, M. Bexl, and E. Hiix 
(Jour. Biol. Chem., 61 (1924), No. 1, pp. 241-259, figs. S ). — ^The recent literature 
on the connection between carbohydrate and phosphorus metabolism is re- 
viewed, and additional evidence is presented in support of the theory that a 
compound of hexose with phosphoric acid is an intermediate product in carbo- 
hydrate metabolism. 

The evidence was obtained along two lines. Determinations were made of 
the changes In the sugar and Inorganic phosphorus of the blood and urine 
resulting from the Ingestion of glucose following the Injection of insulin, and 
from the injection of increasing amounts of insulin in connection with a 
standard diet. 

The injection of insulin in normal subjects before the ingestion of glucose 
causes a marked decrease In the Inorganic phosphorus of the bipod plasma at 
the time of hypoglycemia. This was accompanied by a decrease in the excre- 
tion of phosphorus in the urine. When insulin was injected In increasing 
amounts in connection with a uniform basal diet there was an increase in the 
excretion of phophorus for one or two days, accompanied by an increased 
elimination of nitrogen. With continued administration of insulin the excre- 
tion of both phosphorus and nitrogen decreased until values lower than normal 
were obtained. Insulin tended to cause a decrease in the excretion of phos- 
phorus during the day and an increase during the night. ** It may be assumed 
that these effects are produced by inorganic phosphorus being withdrawn from 
the blood to form the hexose phosphate combination in the other tissues, and 
when the effects of the insulin have been spent this compound breaks up, thus 
releasing phosphate into the blood and thence into the urine.’* 

Methods of including intarvin and glyceryl margarate in the diabetic 
diet, M. S. RBTNOI.DS and A. D. MAarj^TT (Jour. Home Econ., 16 (1924)* 
pp. 692--700), — ^Tbis contribution from the home economics d^artment of the 
University of Wisconsin reports a study of various methods of combining 
intarvin or glyceryl margarate with food materials suitable for diabetic 
patients to obtain palatable products. The preparations tested included bran 
cakes, cooked cbmbinations with tomatoes or other vegetables, salads, frozen 
desserts, and highly seasoned sauces. 

The most palatable products proved to be those in which tomatoes were used 
and various vegetable salads. “ Two general rules may perhaps be laid down 
for introducing intarvin and glyceryl margarate Into a palatable diet: (1) 
Whenever possible they should be used unmelted. (2) When used in hot foods 
they should be added immediately after the food is removed from firot and the 
material should be served at once wltihout reheating.” 

AsmAL mosiroTiOH 

Report of aiuilyses of samples of feeding stiilia collected In Kew ITork 
State from July t to December 1.083, ludualre T. Sinte Bdfit 
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Farms and Markets, Agr. Bui, 167 (19U), PP- 1S8). —Thia consists of the guar- 
anties and analyses for protein, fat, and fiber of the samples of feeding stuffs 
collected in New York State from July 1 to December 31, 1923. 

Report of the departmental committee on the Fertilizers and Feeding 
Stuffs Act, 1906, Lobd Ounton et al. (London: [Min, Agr, and Fisheries}, 
1924, pp> 6S, pis, 2), — This consists of the report of the committee appointed by 
the Minister of Agriculture and Fisheries to investigate the operations of the 
Fertilizers and Feeding Stuffs Act of 1906, with suggestions for improvement. 

Beef cattle feeding experiments, H. Hackedobn, J. Sotola, and K. P. Bean 
(Washington Col, 8ta, Bui, 186 (1924), pp. 4’-26, figs. 6), — This bulletin reports 
the results of three experiments in which the feeding value of com and sun- 
llower silage for steers was studied. 

A study of the comparative feeding value of sunflower silage and corn silage 
in rations of steers, — In this experiment, which was conducted at the main sta- 
tion during the winter of 1921-22, corn and sunflower silage were compared for 
fattening 2-year-old steers. Two lots were fed for 75 days on 2 lbs. of cotton- 
seed meal per head daily, and in addition lot 1 received a mixture of com 
silage and chopped alfalfa hay (3:1), while lot 2 received sunflower silage and 
chopped alfalfa hay mixed at the rate of 3.5 : 1. The corn silage was slightly 
immature, due to early cutting on account of frost, but the Mammoth Russian 
sunflowers had well-developed seeds at the time of cutting. The average daily 
gains of the two lota were 1.2 lbs. and they were considered equally well fin- 
ished. The sunflower lot consumed about 455 lbs. more silage per 100 lbs. of 
gain than the corn silage group, but less digestible nutrients were consumed by 
this lot. The efliciency of sunflower silage was calculated as 88 per cent that 
of corn silage on a pound basis. 

A study of various proportions of silage to feed with hay and smaU quan^ 
titles of grain [for long yearling steers}, — ^This and the succeeding experiment 
were conducted at the Irrigation Substation during the winter of 1923-24. 
Three lots of 30 long yearling steers each were used in this experiment. All 
lots received 4 lbs. of cracked wheat daily per head and a full feed of alfalfa 
hay and corn silage. The proportions of the hay and silage fed in the different 
lots were 1 ; 1 in lot 1, 1 : 2 in lot 2, and 1 : 3 in lot 3. The average daily gains 
of the three lots during the 60-day feeding period were, respectively, 1.75, 2, 
and 2.11 lbs. The feeds required per 100 lbs. of gain were 223 lbs. of cracked 
wheat, 882 lbs. of hay, and 888 lbs. of silage ; 200 lbs. of cracked wheat, 605 lbs. 
of alfalfa hay, and 1,221 lbs. of silage ; and 189 lbs. of cracked wheat, 489 Iba 
of hay, and 1,578 lbs. of silage in the three lots, respectively. The rations con- 
taining the larger amounts of silage produced the cheaper gains and required 
less digestible nutrients per unit of gain, though all three rations were satis- 
factory. 

A comparison of a hay-sUage ration with one of hay for calves receiving 
shelled com as the concentrate, — ^In this experiment a ration of shelled com 
and alfalfa hay was compared with one of shelled com, alfalfa hay, and corn 
silage for fattening calves. The average daily gains made during the 63-day 
test were nearly equal, being 2.08 lbs. on the former and 2.11 lbs. on the latter 
ration. There was little difference in the finish, but the group receiving silage 
had a glossier coat and shed sooner. Approximately 2.5 lbs. of silage reiflaced 
1 lb. of hay. The silage ration as consumed supplied per day about 0.5 lb. less 
digestible nutrients than the hay ration. 

The chemical composition and the digestibility of the feeds as obtained from 
other sources are also given. 

Ratious for fattening cattle, W. E. Oabboll Bta, Bui, 192 (1926), 

p, 3f). — ^In a two years* study of the most eflicient amount of grain to feed with 
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alfalfa bay for fattening cattle the gains of lots receiving alfalfa bay only and 
with 8. 5, 8, and 12 lbs. of grain per day, respectively, were compared* 

When the rations Included 8 lbs. of grain, each pound replaced 6.1 lbs. of 
bay, while gradual decreases in the amount of bay replaced per pound of grain 
occurred as more grain was added to the ration. Each pound of grain above 
5 lbs. per day replaced only 2.1 lbs. of alfalfa bay when 8 lbs. of grain was fed. 

In another test of rations consisting of alfalfa hay as a basis cattle receiving 
9.4 lbs. of chopped barley gained 1.98 lbs. per head daily, and when com silage 
was added to a ration of alfalfa hay and 4.8 lbs. of chopped barley the gain 
was 1.9 lbs. When wet beet pulp replaced the corn silage the average daily 
gain was 2.21 lbs. It was estimated that a ton of beet pulp replaced 1,100 lbs. 
of silage, 64 lbs. of chopped barley, and 150 lbs. of hay. 

Kemp fibres in the Merino sheep, J. E. Dukkden ( Union So, Africa Dept, 
Agr. Jour., 9 (1924), No. 2, pp. J67-I70, figs. S ). — It is shown that kemp is the 
remnant of fibers of an outer coat on lambs at birth. The microscopical char- 
acteristics of kemp are described. 

The 1925 wool clip, G. A. BaowN (Michigan Sta. Quart. Bui., 7 (1925), 
No. S, pp. 79-81, fig. 1 ). — popular discussion of the effect of various factors, 
including the care of the sheep, feeding, shearing, and tying of the fleece, on 
the quality of the wool produced. A diagram of a wool box is included. 

Report on pig-feeding trials carried out at the County Council Farm, 
Hutton, 1920-1923, J. J. Gbeen and R. Richabuson (Lancaster Co. Council 
Ed. Com., Agr. Dept., Farmers^ Bui. S9 (1924), PP- 98 ). — ^The results of experi- 
ments conducted from October, 1920, to December, 1923, are briejiy given. In 
determining the feed requirements per unit of gain the following succulent 
feeds have been considered as equal to 1 lb. of concentrates; 12 lbs. of whey, 
8 lbs. of swedes or mangels, and 4 lbs. of potatoes. 

The value of fish meal as a feeding stuff for pigs (pp. 6, 7). — In comparing 
the value of fish meal and corn meal for fattening pigs, twelve 14-week8-old pigs 
averaging 58 lbs. were selected. The ration of one-half of the pigs consisted 
of 4 parts of sharps and 4 parts of corn meal, with from 1 to 1% gal. of whey 
per day. The ration of the other half was similar except that 1 part of fish 
meal replaced 1 part of corn meal. The pigs receiving no fish meal developed 
lameness without exception, the first pig being affected at the end of 12 weeks. 
The average daily gains of the two lots up to this time were 0.9 and 0.83 lb., 
respectively, for the lots receiving fish meal and no fish meal. It became neces- 
sary to kill three of the pigs in the no-fish-meal lot, but by adding fish meal to 
the ration of the other three pigs the lameness gradually disappeared, prob- 
ably due to the mineral content of the feed. Not only did the addition of fish 
meal produce more rapid gains and prevent lameness but the lot receiving this 
feed required 0.35 lb. less feed to produce 1 lb. of gain than the other lot 

The value of fish meal and of oatmeal in pig feeding (pp. 8-11). — ^Three lots 
of six pigs each averaging about 40 lbs. in weight were selected for this experi- 
ment. The ration fed to lot 1 consisted of 3 parts of sharps, 3 parts of palm 
kem^ cake meal, 4 parts of com, and 1 to 1% gal. of whey per pig daily. 
This ration was modified for lot 2 by the substitution of 1 part of fish meal for 

1 part of com, and it was further modified for lot 8 to consist of 8 parts of 
sharps, ^>4 part of corn, 1% parts of barley meal, and 2 parts of oatmeal, with 
the same amount of whey as the other lots received. The average daily gains 
made by the different lots during the first three months of this feeding experi- 
ment were 0.85, 0.76, and 0.78 lb., respectively, 3.61, 8.88, and 3.78 lbs. of meal 
being required to produce 1 lb. of gain by the respective lots. During this time 

2 pigs in lot 1 became lame, and 1 from lot 8 developed rheumatism. Lots 2 
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and 3 were continued for a second three months* period, lot 2 making average 
daily gains of 1.44 lbs. as compared with 1.24 lbs. by lot 3. The respective 
feed requirements per pound of gain were 4.87 and 4.60 lbs. The fish meal was 
discontinued six weeks prior to the end of this experiment, and the amount of 
oatmeal was increased in the other lot. There was practically no difference' in 
the carcasses and dressing percentages of the two lots, but the flavor of the 
cooked bacon from lot 3 was found to be better. 

Does fish nveal taint pork or hacont (pp. 12-14). — In testing the possibility 
of fish meal flavoring pork products, five pigs were fattened on a ration con- 
sisting of one-eighth fish meal. One animal received the same ration up until 
the time of slaughter, while the fish meal was discontinued at 1, 2, 4, and 6 
weeks, respectively, prior to the slaughtering of the other animals. No fishy 
flavor could be detected in the pork or the lard, but such flavor was detected in 
the bacon of those receiving fish meal up to one and two weeks before slaughter, 
a distinctly unpleasant fiavor was observed in the bacon of the pig receiving 
fish meal until slaughtering occurred. 

The value of whey for pig feeding (pp. 15-18). — In this experiment three 
rations were compared for fattening 10-wecks-old pigs averaging about 50 lbs. 
at the beginning of the test — lot 1, 6 parts of sharps, 4 parts of corn, and Mi 
to 1 gal. of water per pig per day ; lot 2 the same as lot 1, except for the sub- 
stitution of an equal amount of whey for the water; lot 3 the same as lot 1, 
except for the substitution of 1 part of fish meal for 1 part of corn. During the 
first 20 weeks the average dally gains of the three lots were 0.55, 0.84, and 0.81 
lb., respectively. It was found necessary to add a mineral mixture to lot 1 as 
the pigs develoi>ed lameness at the end of 10 weeks. The fish meal was discon- 
tinued from the ration of lot 3 at the end of the 20 weeks, and the three lots 
were continued for a determination of the further gains. Lots 1 and 3 receiv- 
ing the same ration made average gains per pig per day of 1.5 and 1.4 lbs., 
while lot 2 made gains of 1.0 lbs. per day. During the first six months of the 
experiment the whey-fed pigs upiKjared more thrifty and gained better, but 
later the pigs receiving meal only recovered a large part of this advantage. 

The value of palm kernel cake meal for pig feeding (pp. 10, 20). — In this 
experiment 4 parts of sharps were compared with 4 parts of palm kernel cake 
meal in a ration consisting, in addition, of corn meal 3 parts and fish meal 1 
part, with 1 to IMj gah of whey per i>ig dally. 

The experiment lasted from January 11 to the end of July. The two lots of 
pigs, averaging 83 and 84 lbs. per head, made average daily gains of 1.32 lbs. 
and 1.42 lbs. on the sharps and palm kernel cake meal rations, respectively. 
The feed requirements to produce 1 lb. of gain were 4.97 and 4.76 lbs. 

The author concludes that palm kernel cake meal has proved a satisfactory 
substitute for sharps and is more economical. 

Wet V, dry feeding of pigs (pp. 21-23). — In an 18 weeks’ experiment using 
two lots of 140-lb, pigs, one lot received a mixture of concentrates steeped in 
whey, while another lot received the same mixture in self-feeders, with an 
equal amount of whey fed separately. Average daily gains of 1.62 and 1.61 
lbs. per head were made by the two methods of feeding. Slightly more feed, 
however, was required per pound of gain by the self-fed lot, 1. e., 4.49 lbs. as 
compared with 4.37 lbs. 

Since the feeding in the above experiment was done inside, a further test 
was conducted outdoors with pigs weighing about 50 lbs. During the 5% 
months of the outdoor test the average dally gains of the self-fed lot exceeded 
those receiving the wet feed by from 0.1 to 0.36 lb. per day, but when the pigs 
were moved inside for a period of two weeks the reverse was true. The self-fed 
lot consumed more feed, but required 0.31 lb. less feed to produce 1 lb. of gain. 
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Outdoor V. indoor pig keeping (pp. 24-27). — ^Two lots of similar pigs averag- 
ing about 145 lbs. in weight were used for comparing inside v. outside methods 
of fattening. Each lot gained an average of l.d4 lbs. per day during the nine 
weeks, though the indoor-fed lot required 7.6 lbs. of feed per pound of gain as 
compared with 8,23 lbs. by the outdoor-fed lot. 

In a second experiment the pigs selected were about 12 weeks old, averaging 
52 and 51 lbs., resi)ectively, in the two lots. During the first two mouths, June 
and July, the average daily gain made by the outdoor lot was 1.02 lbs., as com- 
pared with 0.0 lb. by the indoor lot, while during August and September the 
gains of the resi)ective lots were 1.14 and 1.22 lbs. and during October and 
November 1.22 and 1.39 lbs. Due to weather conditions the outdoor lot was 
transferred to a piggery during two weeks in December, when the gains of the 
outdoor and indoor lots, respectively, were 1.63 and 1.57 lbs. The outdoor lot 
required 0.53 lb. more feed to produce 1 lb. of gain than the lot fed indoors. It 
is concluded to be more profitable to fatten pigs indoors during the autumn and 
early winter. 

Relation of weight of pigs to food consumed and rate of gain (p. 28). — From 
the records of three years’ experiments a table has been computed to show the 
average feed consumption, daily gain, and feed required to produce 1 lb. of gain 
in pigs of varying weights. 

Hog rations, W. B. Oabboel {Utah 8ta. Bui. 192 (1925) ^ p. 31 ). — In com- 
paring various rations for fattening swine in a 66-day test, the average daily 
gains and feed requirements per 100 lbs. of gain were as follows : Lot 1 1.55 
lbs., requiring 22 lbs. tankage and 414 lbs. rolled barley ; lot 2 1.42 lbs., requir- 
ing 33 lbs. tankage and 411 lbs. shelled corn ; lot 3 1.18 lbs., requiring 124 lbs. 
bran, 251 lbs. shorts, and 634 lbs. buttermilk; and lot 4 1.23 lbs., requiring 
422 lbs. rolled barley and 8 lbs. of alfalfa hay. 

In another test, in which purebred Tamworths were fed for 82 days having 
access to alfalfa hay in racks, the efladency of various methods of feeding 
barley was studied. Whole barley was 19 per cent less efficient than chopped 
barley and 22 per cent less efficient than rolled barley, while rolled barley was 
about 2.5 per cent more efficient than chopped barley. 

Self-feeders for hogs: Their construction and directions for sclf-feed- 
ingt G. Bohstedt and W. L. Robison (Ohio Sta. Mo. Bui., 9 (1924), No. 11-12, 
pp. 210-221, figs. 6 ). — This is a discussion of the construction of self-feeders 
and directions for their use in winter and summer feeding, including sug- 
gested mixtures for self-feeding pigs of various ages. 

Swine production, E. Z, Russell (U. 8. Dept. Agr., Farmers' Bui. 1437 
(1925), pp. 11+30, figs, 18 ). — This discusses the hog raising Industry in the 
United States and points out the general principles to be observed in the care, 
management, breeding, and feeding of swine. It supersedes Farmers’ Bulletin 
874 (E. S. R., 38, p. 160). 

Textbook of swine production, F. Dettweileb and K. MtiLLEu (Lehrbuch 
der Sohweinezucht. Berlin: Paul Parey, 1924, pp. XV +918, figs. 381 ), — ^This 
book discusses the various phases of swine production in much detail. Chapters 
are included on anatomy and physiology, selection and judging, origin of the 
domesticated swine races, the European breeds of the present day, breedingi 
feeding, management, slaughtering, and State and private agencies for the 
improvement of swine. An extensive discussion of swine diseases is given by 
W. Pfeiler in a chapter of 350 pages. 

Feeding work horses, M. W. Habpbr (New York Cornell 8ta, Bui iS7 
(1925), pp. 8-59).— Tide bulletin reports the results of comparisons of various 
rations for feeding work horses, which were in progress from November 9, 
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1910, to September 9, 1918. In condncting the tests the teams were divided 
so that one horse received one ration while the other horse received the con- 
trasting ration for a test period, and in most of the tests a second period fol- 
lowed in which the rations were reversed. A recuperation period followed 
each test period, during which both horses of a team received a grain ration of 
half com and half oats. 

Records were kept of the feed consumption, monthly weights, hours of labor, 
condition and spirit of the animals, residual effect, and economy of the rations. 
The greater part of tlie work consisted of a comparison of oats and corn when 
fed with timothy hay. The grains were fed ground, whole, singly, and in com- 
binations. All animals received a warm bran mash on Saturday nights. The 
main results of the experiments are summarized in the following table, which 
shows the kind and amount of grain and hay consumed per 1,000 lbs. live 
eight and the average gain or loss in live weight and the number of animals 
in poor condition during each experiment: 

Comparison of oats and corn for work horses 


Ex- 

peri- 

ment 


Length 
of test 
period 


Average daily j 
ration per 1,000 
pounds live weight | 

! 

Animals in the 
experiment 

Qrain ration 

Average 

gain 

Qrain 

Timothy 

hay 

Num- 

ber 

Num • 
ber in 
poor 
condi- 
tion 

1 

/Whole oats 

\Uround oats and corn meal 1:1 

Mot. 

6 

Poundt 

-3&3 

Poundt \ 
12.0 i 

Poundt 

14.6 

6 

4 

6 

+22.6 ; 

11.6 

13.8 

6 

1 


/Whole oats and shelled corn 1:1 

7 

-38.4 

12. 1 

14.8 

6 

3 


\Qround oats and corn meal 1:1 

7 

+25.8 1 

12.0 

1 15.4 

i ^ 

1 

3 

/Ground oats 

6 

-16.6 

12.7 ' 

1 15.4 

! 

2 

iQround oats and corn meal 1:1 

6 

+17 4 ; 

12.7 ; 

16.3 

1 5 

1 

A 

/Com meal and wheat bran 9:1 

6 

-5.0 

11.9 

14.1 


1 

% 

iGround oats and corn meal 1:1 

6 

+16.0 

11.0 

13.4 

6 

1 

K 

/Ground oats 

3 

+2.6 

11.7 

14.4 

6 

0 

U 

l Whole oats and shelled corn 1:1 

3 

-12.6 

12.3 

14.9 

6 

2 

A 

/Mominy, wheat feed, and oil meal 4:4:1.. 

4-6 

+23.0 

12.6 

14.6 

10 

1 

u 

iHominy and ground oats 1:1 

/Ground oats and hominy 1:1 

4-6 

+19.0 

12.6 

15.2 

10 

0 

7 

6 

+33.7 

12.6 

14.3 

8 

0 


iGround oats and com meal 1:1 

6 

+ia7 

12.6 

14.2 


1 

8 

/Whole oats 

6 

-17.2 

12.9 

14.3 

9 

4 

\Whole oats and shelled com 1:1 

6 

-18.9 

12.6 

13.7 

9 

4 

Q 

/Ground oats and hominy 1:1 

3 

+12L1 

12.8 

12.8 

12 

1 


\G round oats and corn meal 1:1 

3 

+9.2 

13.1 

13.2 

12 

2 

10 

/Whole oats 

3 

+2.7 

12.8 

12.8 

11 

2 

\Ground oats 

3 

+9.6 

12.6 

12.7 

11 

1 

11 

/Whole oats and hominy 1:1 

6 

+19.5 

12.7 

13.1 

10 

0 

\Ground oats and hominy 1:1 

6 

+40.6 

i 

12.6 

12.9 

10 

0 


The effects of the different rations were discussed with reference to health, 
spirit, and appetite of the animals. There was some irregularity among dif- 
ferent horses, due to individuality and amount and kind of work, but it gen- 
erally followed that **when the work was light or irregular in amount, oats, 
either whole or ground, gave good results, but when the work was severe and 
regular, continuing day after day, the addition of hominy or corn meal to the 
ration gave much better results.” 

Three other experiments are also reported in this bulletin In which the gen- 
eral methods of feeding were similar to those employed in the comparisons of 
oats and com. In one of these experiments the usual ration of 16 or 18 lbs. 
of grain (ground oats and corn meal) and 16 or 18 lbs. of timothy hay was re- 
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placed by one containing two-thirds the amount of grain in the first test and 
three-fourths the amount of grain in the second test, with a sufficient increase 
in the hay to supply the same amount of total digestible nutrients. These tests 
were conducted by the reversal method, the first one being 112 days in duration 
and the second 100 days. In both tests the regular ration was found superior 
to the one containing less grain in its ability to maintain weight, spirit, en- 
durance, and physical condition in the horses. High relative prices of grain 
as compared with hay, however, might make a reduction in the proportion of 
the grain in the ration desirable. 

In another experiment consisting of three test periods of 52, 77,« and 105 
days in duration, long timothy hay was compared with timothy hay cut in 
about 0.5 in. lengths and fed with the grain. The horses receiving chopped 
hay consumed 0.3 lb. less hay and 0.3 lb. more grain per 1,000 lbs. of live weight 
than the other group. Chopped hay produced somewhat greater gains in body 
weight, and the general conditions of the horses seemed to be slightly superior. 

In an experiment of 29 days* duration, alfalfa hay was compared with 
timothy hay and it was found that the horses receiving alfalfa hay required 
0.6 lb. less grain and 0.6 lb. less hay per 1,000 lbs. of live weight, though they 
excelled their team mates in gains in weight, spirit, endurance, and in physical 
condition. 

Alfalfa and horses, R. S. Hudson (Michigan Sta, Qmrt, BuL, 7 (1925), 
No, S, pp. 75-79, fig, 1 ), — The results of the comparative feeding trials with 
rations of oats, corn, and timothy, and com and alfalfa, In continuation of 
those previously reported (E. S. R., 52, p. 670), are given. These trials carried 
the animals through the summer and fall. The results were ve^ similar to 
those reported for the winter and spring, corn and alfalfa proving equal or 
slightly superior in maintaining weight, while the cost was less. The com- 
bined results of the four periods are summarized. 

The biology of tlie fowl, E. Evans (Burnley, Eng,: John Dixon, Ltd,, 1923, 
pp, 160, figs, 18 ), — ^The anatomy and physiology of the fowl are briefly dis- 
cussed in relation to practical feeding, management, and breeding of poultry. 

On the length and variability of the bones of the White Ijeghorn fowl, 
M. ScHNEiDEE and L. C. Dunn (Anat, Kec,, 27 (1924), No, 5, pp, 229-239 ), — ^The 
usual biometrical constants have been calculated for the length and width of 
the cranium and the length of the humerus, ulna, femur, and tibia from the 
right side of 350 adult Single Comb White Leghorn females and 46 adult 
males which have not been closely inbred. 

It was found that the variability was similar to that in other animals for 
like measurements and much less than fpr body weights in birds. The correla- 
tions between the different measurements as determined for the females were 
very high, ranging from 0.562±:0.049 to 0.948:t0.004. 

The constants obtained from this study are to be used in future investiga- 
tions of the effect of inbreeding on the body size of White Leghorns at the 
Connecticut Storrs Experiment Station. 

Postnatal growth of tho body, systems, and organs of the Single<^Comb 
White Leghorn chicken, H. B. Latzkeb (Jour, Agr, Be^earoh [17. S.], 29 
(1924), No, 8, pp. 36S-S97, flga, 31 ). — ^Thls paper reports the results of an inves- 
tigation at the Minnesota Experiment Station of the rate of postnatal growth 
of Single Comb White Leghorns from hatching to about 300 days of age, based 
on periodical live weights and the measurements and weights of various parts 
of the body and organs of over 100 birds killed at various ages. 

The data obtained from the autopsies included weights of the dead animal, 
head, feathers, skin, comb and wattles, digestive tube full and empty, gizzard, 
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BtomAch, esophagus, crop and intestines, yolk sac, liver, pancreas, trachea and 
lungs, heart, thyroids, thymus, spleen, suprarenals, hypophysis, kidneys, ovaries 
and oviducts, testes, ligamentous skeleton, skeletal muscles, brain, spinal cord, 
and eyeballs, and measurements of the body length (tip of bill to anus), height 
(back to toe), left leg length (tip of toe to greater trochanter), left wing (tip 
of wing to proximal end of humerus), length of head, and dorsoventral and 
transverse diameter of the thorax. 

The data are presented in the form of smoothed curves of both sexes, show- 
ing the relation of the different sizes of the body and organs to age and to body 
weight The curve of growth in the chicken shows three phases, i. e., (1) a 
period of slow growth that includes a brief postnatal decrease, (2) a period of 
rapid growth, and (3) a period of slow growth. A similar type of growth was 
also found for the muscles, ligamentous skeleton, digestive tract, lungs, heart, 
kidneys, suprarenals, and integument Sex differences were shown very soon 
after the beginning of the rapid growth period. The author has pointed out the 
peculiarities of the different curves. 

Poultry [experiments at the Utah Station], B. AlLdeb {Utah 8ta, Bui. 192 
{1925), pp. 61, 62). — Progress reports on several experiments with poultry are 
given. 

Breeding for egg production. — In endeavoring to produce a strain of fowls 
that will be heavy layers over a period of three years, a few outstanding indi- 
viduals have been developed. One hen has produced 1,054 eggs, while others 
have produced over 600 eggs in three years. 

A study of mcuhation problems. — In studying the time of hatching of birds 
with relation to their production it was found that April-hatched pullets gave 
slightly better results over a three-year period than pullets hatched in March, 
May, or June. 

Poultry feeding. — ^The importance of protein feeds in addition to grain and 
mill by-products for egg production has been demonstrated, as well as the value 
of sldm milk. 

In other experiments, home-grown and home-mixed feeds have proved supe- 
rior to corn and other imported and ready-mixed commercial feeds. 

Rearing early chicks, G. G. Gabd {Michigan Sta. Quart. Bui., 7 {1925), No. 
S, pp. 81-8S). — ^A popular account of the nutritional requirements of chicks 
raised in confinement, with special reference to the need of direct sunlight and 
vitamins. 

The calling and feeding of poultry, B. F. Kjlupp {N, C. Dept. Agr. Bui., 
1924, Ang., pp. 40t flffs. 23). — Popular directions are given for culling, feeding, 
and managing poultry, with special reference to the results of experiments con- 
ducted at the North Carolina Experiment Station. 

BAIBT FABinNCh-^DAIBYINa 

The intrauterine development of the bovine fetus in relation to miiir 
yield in Ouemsey cattle, J. W. Gowen {Jour. Dairy Sci., 7 {1924), No. 4, pp. 
Jii-di7). — This consists of a study of the effect of pregnancy on milk yidds, 
based on the records reported in volume 31 of the Advanced Registry of the 
American Guernsey Cattle Club. Correlation coefiicients between the 365-day 
milk yield and the duration of pregnancy, as determined by classifying the cows 
according to age in 6-months groups, varied from — 0.021±0.059 for cows of 
from 1,6 to 2 years of age to — 0.276±:0.022 for cows of from 4 to 6 years of 
age and averaged —0.173 for cows of all ages, thus Indicating a reduction in 
the milk yield as a result of carrying a fetus. The butterfat content of the 
milk was apparently not influenced by pregnancy. 
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Further studies Indicated that the cows having a greater productive capacity 
are more frequently not bred during lactation, or are bred at a much later 
stage in lactation than are cows having a lower productive capacity. By 
making allowance for this condition, the partial correlations determined be> 
tween the length of time the calf is carried and the milk yield of the mother 
were for the second, third, and fourth months of lactation for cows from 3 to 
3.6 years of age — 0.151±:0.028, — 0.112±0.028, and -~0.099± 0.028, and for cows 
from 3.5 to 4 years of age —0.1832:0.031, 0,167 ±:0.031, and — 0.145±0.031, re- 
spectively. These constants thus indicate that even when the effect of the 
selection of cows of different productive capacities for early breeding is 
accounted for, there remains a significant correlation between the length of 
time the calf is carried and the milk yield of the mother. 

Equations were also calculated for predicting the yearly milk yield, based 
on the monthly milk yield and pregnancy. The effect on the yearly milk yield 
of carrying a calf 9 months during lactation was found to reduce the yield 
from 342 to 628 lbs., which is equivalent to from 125 to 200 therms of energy. 

The production of cow's milk having antirachitic properties [trans. 
title], LESNf: and Vagliano (Compt Rend, Acad, Sei, [Pari«], 179 {1024), 

11 pp, 5S9-641). — Antirachitic properties were demonstrated for the milk and 
butter produced by a cow receiving 500 gm. of cod liver oil daily. Kickets 
occurred in young rats receiving butter from another cow, but this condition 
was cured when butter was supplied from the cow receiving the cod liver oil. 
The milk of this cow also tended to cure rickets in an infant. 

Contribution to investigations of milk [trans. title], li. Schmitt {MUchw, 
Zentbl,, 5S {1924) t No, 1, pp, 1^5), — ^The specific gravity of the serum of milk 
was found in nearly all samples examined to decrease slightly when the milk 
coagulated. 

Pasteurization of milk, G. L. A. Huehxe {Michigan St a. Quart, Bui,, 7 
{1925), No, 3, p, 114)- — ^A. brief description of the process, with reference to the 
resulting changes. 

Fat droplets in pasteurized cream [trans. title], O. Kahn and W. Mohb 
{MUchio, Forsch,, 1 {1924), No, pp. 363-373, figs, 5). — Cream pasteurized 
by the fiash method was found to churn when going through a pump. A 
microscopic examination of cream pasteurized by the flash method at the 
dairy institute at Kiel showed that in this cream the fat droffiets were much 
larger than in raw cream or in cream pasteurized by the holding process. 
Pasteurization at the high temperature was found to injure the butter-making 
qualities, as the yield was reduced and the amount of fat lost in the butter- 
milk was Increased. Cream pasteurized by the holding process had practically 
the same characteristics as raw cream. The physical properties of the butter 
were not altered through pasteurization by either method. 

Methods of dairy manufacture, G. Wilbtes {Utah Sta. Bui, 192 {1925), pp. 
35, 36), — ^Two experiments were conducted In dairy manufacturing. 

Effect of clarification on quality of cheese. — In a study of the quality of 
cheese as determined by the average scores of several Judges, cheese made 
from clarified milk had a slightly higher score both at 1 and 3 months of 
age, the difference being 0.38 at the former and 0.87 at the latter age. 

Manufacture of butter from sweet cream. — In butter-making experiments 
higher scoring butter has been produced at the station from a good quality of 
sweet cream which has been pasteurized and ripened to a low acidity than has 
been made by 197 other creameries located in several of the Western States. 
It was demonstrated that butter of excellent quality can be made' by pas- 
teurizing sweet cream, holding it at churning temperature, which should 
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from 2 to 4* F. lower than for churning ripened cream, followed by churning 
the cream in a hand churn for from 40 to 60 minutes with a little more 
vigorous agitation than when churning ripened cream at a higher tempera- 
ture. 

The water content of butter [trans. title], O. Rahn {Milchw, Forsch^y 1 
^ 0 . 5-6y pp, 29i-S15) .—The effect of the season, temperature and dura- 
tion of the churning, acidity of the cream, pasteurization, size of the fat 
globules and butter kernels, melting point of the fat, and the washing, work- 
ing, and salting of the butter on the water content of the butter has been 
reviewed from the works of several investigators. It is concluded that the 
water content is independent of the fat content of the cream, but the fol- 
lowing factors tend to increase the water content of the butter: Pull churn, 
short churning period, soft fat, long working, high acidity of the cream, long 
washing period especially with warm water, and large fat globules. The 
water content is also dependent on the kind of butterfat, churning tempera- 
ture, pasteurization of the cream, and salt. 

The air content of bntter [trans. title], O. Rahn and W. Mohr {MUchw. 
Forsch., 1 {192^)y No. 5-4, pp. 218-221, fig. Jf).— -Determinations of the air in 
butter by melting the sample in water in an air-tight container and collecting 
the air set free in a vacuum tube above have been made of 290 samples of 
butter at the Dairying Institute at Kiel. 

The average air content was 4,2 cc. per 100 gm. of butter, the variations 
being 0.97 to 8.38 cc, in the different samples. Individual dairies tended to 
produce butter having a rather uniform air content. The season of the year 
also affected the amount of air present, it being high from June to October. 
Various conditions of manufacture and the characteristics of individual milks 
also had some influence. 

The air content of margarine [trans. title], O. Rahn and W. Mohr 
(Milchw. Forsch.y 1 (1924), No. 5-6, pp. S60-S62). — Determinations of the air 
content of margarine by the method used for butter (see above) have indi- 
cated much variability in the samples, but the air content of margarine is 
in general considerably higher than that of butter. Some of the air may be 
removed by prolonged working, which does not injure margarine as it does 
butter. 

The relation between yeasts and moulds and the keeping quality of 
butter, D. B. Shutt (Jour. Dairy Sci., 7 (1924), No. 4, pp. 857-360). — ^Based 
on the changes in flavor and the mold and yeast counts of 21 samples of 
bntter at tho Manitoba Agricultural College, it was shown that the samples 
containing the lower counts tended to decrease less in flavor during the six 
months’ storage at 10® F. than samples nearly free from yeasts and molds. 

Farm ice cream making, P. S. Lucas (Michigan Sta. Quart. Bui., 7 (1925), 
No. 8, pp. 105, 106). — Directions for making ice cream on the farm and 
formulas for three types. 

Measuring quality in ice cream, R. C. Fisher and H. P. Judkins (Jour. 
Hairy Sci., 7 (1924), Vo. 1, pp. 51-59).— Essentially noted (E. S. R., 51, p. 79). 

Dry milk [trans. title], K. Lendbich (Milchw. Forsch., 1 (1924), No. 5-6, pp. 
251-298). — ^The results of studies of the biological, physical, and chemical 
properties of raw, evaporated, and dried milk are given from the Hygienic 
Institute at Hamburg. The properties of the remade milk were much the 
same as raw milk, except that the acidity was considerably reduced by the 
condensation and drying process. The influence of storage, atmospheric mois- 
ture, and homogenization on the composition of the dried milk was also 
studied. 
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Sodium hypochlorite.— IV* The phenol coefficient and relative disinfect- 
ing power of sodium hypochlorite, H. F. Zoxxer and S. M. Ea^ton (Jour, Dairy 
Bei., 7 (192Ji), No, 4, pp, S18-S29). — Several organisms were used in deter- 
mining the phenol coefficient of the disinfecting powers of sodium hypochlorite 
at the research department of the Nlzer laboratories. The coffiecients deter- 
mined for sodium hypochlorite with the different organisms were as follows: 
Typhoid 233.3, tubercle bacilli 42.8, alkallgines 100, anthracis 160, Bacterium 
neapolitanum (coU) 200, gonococcus 280, and proteus 330. The H-ion corn 
centration of the disinfectant apparently had no influence on the disinfect- 
ing properties at the concentrations used. Sodium hypochlorite was slightly 
superior to mercuric chloride when B, neapolitanum was used. 

VETEBINABT lODIClNE 

Report on the Givil Veterinary Department (including the Insein Veter- 
inary School) , Burma, for the year ended the Blst March, 1924, A. 
Blake (Burma Civ, Vet, Dept. Bpt,^ 1924, pp, pi, 1). — ^This report (E. S. 

B., 60, p. 77) includes an account of the occurrence of and control work with 
contagious diseases of livestock. 

[Annual reports of the chief veterinary research officer of Kenya Col- 
ony for the years 1022 and 1028], J. Walkeb and W. Keabney (Kenya 
Colony Dept, Agr, Ann, Rpts, 1922, pp, 67-103; 1923, pp, 45-62). — An extended 
report is given on the occurrence of diseases of livestock and the control work 
conducted. 

Handbook of pharmacology including materia medica, B. N. Ohosh (Cal^ 
cutta: Hilton d Co., 1923, pp, xn+396), — ^This handbook, which is designed 
for students of pharmacology, contains a brief section on materia medica, 
followed by a longer section on pharmacology in which the drugs discussed are 
classified chiefly on the basis of the organs on which they have their main 
effect 

Critical tests of miscellaneous anthelmintics, M. O. Hall and J. E, Shil- 
UNOBE (Jour, Agr, Research [17. 8,1, 29 (1924), No, 7, pp, 313-332). — ^This is a 
report of critical tests of a number of drugs, consisting in their administration 
in definite known doses to animals, with subsequent collection for a suitable 
length of time of all worms passed and the post-mortem examination of the 
animals with the collection of all worms then present. 

The work has shown that a mixture of carbon tetrachloride 3 parts, by 
volume, and chenopodium 1 part, at the rate of 0.3 cc. per kilogram, accom- 
panied by 0.125 to 0.5 grain arecoline hydrobromide will maintain the rather 
high efficiency of 90 per cent against ascarlds, but is considerably less effica- 
cious against hookworms as compared with its constituents without the areco- 
line hydrobromide, removing only 46 per cent, and it fails entirely tb remove 
tapeworms. The< arecoline hydrobromide appears to diminish the efficacy of 
the other drugs against hookworms, possibly by its very rapid purgative action, 
purgation commonly occurring in from half an hour to an hour, and, so far 
as can be Judged from two cases, the efficacy of the arecoline hydrobromide 
against tapeworms suffers a diminution from the presence of the two other 
drugs. 

“ Benzyl phenol proved only slightly anthelmintic for hookworms, removing 
only about 5 per cent of the hookworms present. Ethylene dichloride proved 
only slightly effective against hookworms when given at a dose rate equivalent 
to the therapeutic dose rate for carbon tetrachloride|. Ferrous sulfate in large 
doses showed very little efficacy against whipworms, and is evidently not de- 
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pendably effective in single doses for removing these worms. Chenopodlnm 
intramuscularly failed to remove whipworms from two infested dogs. Intra- 
venously it removed only one whipworm from each of two infested dogs, show- 
ing that the drug has some anthelmintic action when thus given, as Dambert 
had found, but also showing a lack of dependable action even in dangerous 
doses. Novarsenobenzol subcutaneously failed to remove any whipworms from 
the one dog on which the drug was thus tested. Intravenously in single dose 
to one dog and in two doses to another It failed to remove any whipworms. 
Tartar emetic in single dose intravenously to three dogs failed to remove any 
whipworms. A proprietary remedy for tapeworm In dogs removed only 9 per 
cent of the tapeworms present. 

** Magnesium sulfate simultaneously administered with lethal doses of cheno- 
podiura to dogs protected them from the toxic effects of the chenopodium, three 
out of four animals surviving the dose. Hall has shown that castor oil or 
calomel will protect dogs against the toxic effects of lethal doses of such drugs 
as chenopodium and male fern, from which it appears that the protective 
action of magnesium sulfate Is due not only to its salt action but also to its 
purely purgative action. Our exi^eriments also show that magnesium sulfate 
simultaneously administered with therapeutic doses of chenopodium does not 
diminish the efficacy of the chenopodium against ascarids, and suggest that 
the same Is true as regards effect on hookworms. The writers have pre- 
viously shown that the magnesium sulfate simultaneously administered with 
carbon tetrachloride does not diminish the efficacy of this drug against hook- 
worms. 

“Carbon tetrachloride, given with magnesium sulfate, will remove hook- 
worms and nodular worms from monkeys, but the exact efficacy is unknown. 
Carbon tetrachloride given to sheep In doses of 10 cc., followed immediately 
by 328 gm. of magnesium sulfate, shows 100 per cent efficacy against stomach 
worms, nodular worms, and small trichostrongyles. Previous evidence from 
other experiments indicates that it is also 100 per cent effective again.st hook- 
worms. When thus administered with magnesium sulfate there is a marked 
increase in efficacy against tapeworms, this treatment removing 33 per cent of 
these worms instead of being almost entirely ineffective. . . . 

“Arsenic in the 30-graln dose ordinarily recommended for worms in horses 
apparently failed entirely to remove any stomach worms, palisade worms, or 
cylicostomes from a horse. Copper sulfate (8 gm.) in solution aparently failed 
entirely to remove any stomach worms, palisade worms, or cylicostomes from 
a horse. Novarsenobenzol intravenously for 4 days for a total amount of 14.4 
gm. failed to kill strongyles {Strotigylua vulgaris) in a verminous aneurism in 
a horse.** 

A list of 43 references to the literature cited is included. 

The wandering of certain nematode larvae in the body of their hosts, 
[F.] PtlnLEBOUN {Jour, ParaMtol., 11 "No, J8, pp. 98, 3.9). — This is an 
abstract of an address delivered by the author in Baltimore in November, 1923, 
an earlier account of which work has been noted (B. S. R., 48,. p. 680). 

The author*s Investigations, now in progress, indicate that with Oxijvrls 
iJBnterolfius) vemUoularis there is no migration in the liver and lungs, and 
that Enterobius can, perhaps, reproduce in the intestine of its host in the same 
way as does Rhahditis hominis, 

Chemical changes in the blood and their clinical signiftcance, V. O. 
Myebs {Physiol. Rev., 4 {1924), No. 2, pp. 274-^8). — Included in this account 
is a bibliography of 11 pages. 

Anaerobic Infections in animals, S. H. Qaiqeb {Vet. Reo,, 4 {1924), Nos. 
47, pp. 9S&-^89; 48, pp. 100S--1014). — ^Thls account, by the director of the Animal 
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Diseases Researcb Association Laboratory, deals with the BacUtus chauvoei, 
Vibrion septique (Pasteur, 1877), B. ioelohii (Mlgula, 1900), B. oedematiena 
(Weinberg and S4gain, 1915), B. hiatolpUcus (Weinberg and S4guln, 1915), 
B, sporogenea (Metchnikoff, 1908), and B, botulimia (Van Drmengem, 1896). 
The paper includes a list of 54 references to the literature. 

Anaplasmosis in Chile [trans. title], J. Debcazeaux (BuL Soc, Path, Bofot,, 
17 (1924), No, 8, pp, €89-^42), — ^The author reports that anaplasmosis Is the 
cause of a large number of deaths among cattle in Chile in the vicinity of 
Tralgu4n, the symptoms observed being those of acute anemia with a predomi< 
nance of nervous manifestations. The parasite found in the red corpuscles re- 
sembles Anaplaama argentinum. The incubation i)eriod was found through 
Inoculation to be from 26 to 30 days. The animals recover after 8 to 10 days, 
but are never really fit for work. Sheep are very susceptible to anaplasmosis 
in Chile. 

Rats as possible carriers of foot-and-mouth disease, J. M. Beai'tib and 
D, Pedejn (Jour, Path, and Bad,, 27 (1924) * No. 4, PP- 415-4^4^ fioa- 4 )- — ^This 
is a detailed report of the experimental transmission of this disease to rats 
and of the examination of wild rats, a brief account of which has been pre- 
viously noted (E. S. R., 51, p. 83). 

Experiments on active immnnization against foot-and-mouth disease 
[trans. title], O. Waldmanw and K. Trautwein (Arch, Wiaa, u, PraJct, Tier- 
heilk,, 50 (1928), No. 8, pp, 229-286), — ^Data are reported on the immunization 
of cattle against foot-and-mouth disease by the subcutaneous injection of viru- 
lent guinea pig blood. 

Of 30 cattle tested for susceptibility to foot-and-mouth disease, 13 were 
selected as highly susceptible, and were injected subcutaneously with from 1 
to 27 cc., or intravenously with 16 cc., of virulent guinea pig blood and tested 
for immunity in from 15 to 21 days by intracutaneous or intravenous injec- 
tions of virulent swine lymph. Of the 30 animals, only two, the ones Injected 
with 1 cc. of virulent blood, showed any signs of reaction. In these two there 
was a slight rise in temperature accompanied by local reaction. This was 
attributed to the small dose employed. Similar experiments were conducted 
on calves and swine but with less favorable results. 

Foot-and-mouth disease (Vet, Reo,, 5 (1925), No, f, pp, 8, 4)- — ^This is a 
comparison of the slaughter and isolation methods of combating foot-and-mouth 
disease, prepared by the Ministry of Agriculture, England. 

Tick biting experiments in bovine and cervine piroplaamosis, H. C 
Clark and J. Zetek (Amer, Jour, Trop, Med,, 5 (1925), No, 1, pp, 17--26 ), — 
survey of the disease among domestic and wild animals made in the lower part 
of the basin of the Chagres River in Panama, in 1917, led to the discovery of 
piroplasmosis in the native cattle of the basin and in the white-tailed deer 
(Odoooileua chiriquenaia Allen). Of 10 deer killed, 4 were found to contain 
piroplasms with the characteristics of those occurring in cattle. Of 42 white- 
tailed deer killed by a hunting club, only one gave evidence of serious illness. 
This animal, extremely emaciated and most heavily infested with ticks, was 
found to be suffering from a verminous broncho-pneumonia and liver fluke dis- 
ease and had an associated acute attack of piroplasmosis. The vast majority 
of the ticks removed from this deer proved to be Margaropua annuUUua auaira- 
lia, but there were also a large number of Amblpomma cajetmenae present. 
Nearly all the deer were in prime physical condition, yet title majority revealed 
piroplasms in some of the capillary blood cells of brain films, and in a few cases 
long searches revealed them in blood films of the periphml dreulatioa. 
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In ©ne instance in tick transmission experiments the progeny of ticks re- 
moved from the sick deer were capable of producing a mild attack of plro- 
plasmosis in a half-breed, nonimmune calf. The ticks in question were M, an- 
nulatus australis. In another instance a mild attack of piroplasmosls was 
produced in a brocket deer (Mazama sartorii reperticia Goldm.) through attach- 
ment to the animal in a massive manner by the progeny of M, annulatus aus- 
tralis taken from prime beef cattle at the time these animals were slaughtered 
in Panama City. 

It is thought probable that cervine and bovine Piroplasma are Identical. 
If not, then M. annulatus wustralis is capable of being a carrier agent for two 
tyr>es of Piroplasma. The practical value of these experiments is the indica- 
tion that the deer makes an important reservoir for cattle piroplasmosls. 

Bayer 205 (Nag^anol) and the treatment of trypanosomiasis in animals 
[trans. title], R. van Saceohem {Compt. Rend, Soc, Biol, [Paris], 91 {1924), 
No, 37, pp, 1452 - 1454 ), — The author finds this therapeutic agent to be more 
active in its effect on Trypanosoma congolense than it is on T. vivax. For use 
against infections of T, vivax it is not as effective as tartar emetic, and against 
T, congolense it does not appear to be more effective than emetic-atoxyL 

Establishing a tuberculosis-free dairy herd, S. E. B. {Jour, Min, Agr, 
[Gt. SI {1924), No, 2, pp, 133-149), — This is a discussion of the subject 

us applied to conditions in Great Britain. 

Infectious abortion investigations, H. F. Lien u abut, C. H. Kitselman, and 
C. E. Sawyer {Kansas Bta, Tech, Bui, 14 {1925), pp, 4-23, fig, 1 ), — ^The investi- 
gations reported covered a period of five years ended June 30, 1924. 

Bacterial examination of vaginal discharges, afterbirths, aborted fetuses, 
and milk from 119 cows which had aborted gave the following results: Bac- 
terium abortus 21, B, abortus plus other organisms 20, pathogenic organisms 
other than B, abortus 69, and no organisms 19. These results confirm those 
of an earlier progress report (E. S. R., 49, p. 477) indicating that B, abortus 
is not the sole cause of abortion disease. In the isolation of the organism 
from Infected material, the most satisfactory medium proved to be 2 per cent 
glucose, 2 per cent glycerin agar, pH 7.2, with 10 per cent horse serum in 
sealed jars with 10 per cent CO» gas. 

An attempt was made to produce experimental lesions in two heifers by 
intraperitoneal injections of large doses of the organism grown in pure culture. 
After 30 days the animals were killed and autopsied. No changes of a patho- 
logical nature could be detected in either animal, but from one the organism 
was isolated in pure culture. In both of the animals there was a decided 
rise in the number of agglutinins in the blood serum. 

An examination of 20 strains of B, abortus showed no differences in either 
morphology or sugar reactions in all but three of the strains. These were 
found to be members of a colon subgroup. In cross agglutination tests, the 
identity of the 17 strains and the nonidentity of the others were also estab- 
lished. 

Attempts at immunity production were made in a small experimental herd 
of 12 cows. This was divided into four groups, three of which were vac- 
cinated, bred, and then fed B, aborlu^-contaminated feed and water. The 
groups were treated as follows: (1) Three animals were injected subcuta- 
neously at weekly intervals with 3 doses of physiological saline suspension 
of B, abortus heated for one-half hour at 60® C., (2) 3 were injected in the 
same manner with a suspension of B, abortus killed by 1 per cent formalin, 
and (3) 4 were Injected subcutaneously with 5 doses of living orga- 
nisms suspended in physiological salt solution. In the first group all of 
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tbe animals gave positive agglutination tests Immediately after the third 
injection, and the tests remained positive for about 7 weeks. Two of the 8 
animals aborted. In the second group the response to the agglutination test 
was similar to the ilrst group and 1 cow aborted. In the third group the 
agglutination tests were more strongly positive and continued positive for a 
ionger time than in the other two groups. There was one abortion in this 
group. Both of the unvaccinated controls calved normally. 

The number of animals used in the immunization tests is considered too 
small to warrant drawing final conclusions, but it is considered significant 
that the abortions all occurred among the vaccinated animals. 

Vaccination against bovine infections abortion [trans. title], W. Zwick 
{Berlin, Tierdrztl, Wohnschr,,^ 40 (1924), No. 4^* PP- 973-676). — The literature 
on attempts at immunization against Bacterium abortue infection by the use 
of killed and living cultures of the virulent organism is reviewed, and the 
results are reported of immunization experiments conducted on five herds. 

All of the pregnant animals were tested serologically and those giving posi- 
tive reactions were given two subcutaneous injections at intervals of from 
10 to 14 days of a suspension of live organisms in physiological salt solution. 
The negatively reacting pregnant animals were similarly treated with killed 
cultures, and the noupregnant animals received the same treatment as the 
positively reacting pregnant ones. 

’ Of 23 positively reacting pregnant animals, 8 aborted, and of 30 nega- 
tively reacting animals treated with killed cultures, 6 aborted. Three nega- 
tively reacting pregnant animals were vaccinated in the second month of 
pregnancy with living cultures and all calved normally. A fourth which was 
vaccinated 2 and 14 days after conception also calved normally. It is concluded 
that the use of living cultures early in pregnancy is a safe procedure. 

Actinobacillosls in Australian cattle, S. Donn {Agr. Qaz. N. 8. Waleit, 35 
{1924), No. 11, pp. 807-812). — brief report of investigations of this disease, 
which has been under the author’s observation in abattoirs near Sydney for 
some years. 

Blackleg and gas gangrene in cattle 1 trans. title], E. I.iEcnAiNCHB and H. 
VallAe {Compt. Rend. Acad. Sci. IParis}, 178 {1924), No. 25, pp. 2024^2027; 
also in Rev. 04n. M4d. Vdt., S3 {1924), No. 391, pp. 357-361). -:A brief r4sum6 
is given of studies conducted by the authors, with the collaboration of Glover 
and Pincemin, on blackleg and allied diseases of cattle. 

In the experience of the authors Bacterium ohauvoei isolated from gas 
gangrene is characterized by being nonpathogenic for horses, virulent for 
calves and guinea pigs, incapable of producing in the peritoneal cavity of 
guinea pigs long forms of unequal dimensions, and incapable of agglutination 
in concentrations of less than 1:50 with a septic antivlbrion serum which 
agglutinates in 1 : 1,000 with cultures of Bacillus septUms. An authentic cul- 
ture of B. septious is avirulent for cattle by subcutaneous inoculation and 
highly pathogenic for the horse and guinea pig. In the guinea pig the cultures 
are long and of unequal length. This organism is not agglutinable in dilutions 
above 1:50 with serum which agglutinates B. chauvoei in dilutions above 
1:20,000. Immunity reactions with these two species are quite specific. 

In addition to these two organisms there may be isolated other types mor- 
phologically and biologically identical and capable of provoking symptoms of 
gas gangrene quite analogous to but not identical with blackleg. Finally* 
there are types resembling in some degrees B. chauvoei and in others B. sep- 
Hcus. The presence of so many organisms is thought to justify the use of 
attenuated poljnralent vaccines in place of toxins and aggressins. 
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Preparasitic stages In the life hlstorj^ of the cattle hookworm (Bus- 
tomum phlebotomum) , B. Schwabtz {Jour, Agr, Research lU. 29 {1924) ^ 
No- 9, pp. 451-^458, figs, 4). — This is a report of studies of a hookworm which 
is believed by Dawson (B. S. R., 18, p. 877) to be the cause of that condition 
of cattle commonly known as “salt sick.” It is pointed out that, with the 
exception of a study of Conrad! and Barnett (B. S. R., 20, p. 382), none has 
been made of the life history of this parasite. 

The author finds that, under laboratory conditions, at a temperature of 
from 70 to 80® F., the eggs of B. phlebotomum hatch in about 96 hours. “ The 
first'Stage larvae are found in lethargus 24 hours after hatching and 24 hours 
later the second lethargus is in progress. After a second lethargus, which 
lasts at least 24 hours, third-stage larvae emerge, the complete cycle of devel- 
opment up to this stage requiring a minimum of 7 days. In liquid cultures 
both cuticles are usually retained by the larvae, whereas in solid cultures 
the first cuticle is cast off. Observations on the loss of the first skin by 
infective larvae from liquid cultures indicate that contact with some solid 
object is necessary for exsheathing, and that in a liquid medium this process 
does not ordinarily take place. 

“ Infective larvae are only moderately active at room temperature, but 
may be readily stimulated to activity by mechanical factors. These larvae ap- 
I)ear more resistant to an unfavorable environment than do preiiifective larvae. 
Infective larvae are positively thermotropic and orient themselves in such a 
way that the cephalic extremity becomes directed to the source of heat, toward 
which the larvae swim rapidly. . . . The infective larvae succumb to desicca- 
tion, but can maintain their vitality under conditions which afford a slight 
amount of moisture. The infective larvae are positively phototropic, collecting 
in the lightest portion of the culture medium. They also crawl up the walls 
of culture bottles, but whether the latter is to be interpreted as a negative 
geotropism or is due to the positive phototropism of the larvae is not certain. 

“ Under experimental conditions the larvae show no tendency to penetrate 
the skin. Attempts made by various writers to correlate the behavior of 
various strongyle larvae with their skin-penetrating habits appear to be un- 
tenable from the data presented in this paper and from data obtained by 
others.” 

A list is given of 15 references to the literature cited. 

Bxperlmentol investigations on Immunization against swine erysipelas, 
with special regard to susceptibility [trans. title], W. Schmidt {Arch, 
u. Prakt, Tierheilk,t 50 {1924) y 4i PP- S41S50), — ^The chief point brought 
out in this experimental study of the immunization of mice against swine 
erysipelas by the simultaneous method is the necessity of a proper balance 
between serum and virus so that there shall be sufficient virus to stimulate 
the production of antibodies but not to exceed the protective power of the 
serum. The more sensitive the subject the longer is the time required for 
antibody formation. ' The Immunity can be prolonged in most cases by a second 
injection of a less virulent culture after the establishment of immunity by 
means of the simultaneous treatment. 

In the practical application of these results to the immunization of swine, 
the second injection is recommended unconditionally for animals which are 
sensitive to this disease, while for more resistant races the single simultaneous 
injection is considered sufficient. 

A contribution to the knowledge of hyphomycosis destruens, J. Wit- 
kamp {Bijdrage tot de Kennis van de Hyphomycosis Destruens- Proefsohr,, 
yeeartsenijh, Hoogesoh, Utrucht, 1924, pp- 1S9, pis. Id).-— This is a general 
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review of the knowledge of hyphomj^cosis of horses, also known as hyphoxnyco- 
sis destruens equl, leeches, and bursattee, with references to the literature and 
a report of investigations conducted by the author. A bibliography of five 
pages is included. 

lioptospiral Jaundice in dogs (yellows) , O. O. Okbll, T. Daxxino, and 
L. P. Pugh (Vet. Jour., 81 (1925), No. 595, pp. S-d5, figs. S). — Clinical and 
pathological observations and experimental work have led to the conclusion 
that the commonly occurlng enzootic Jaundice of dogs is due to infection with 
Leptospira icterohaemorrhagiae, which, in Great Britain, is normally carried 
by a considerable percentage of rats. 

[A vitamin deficiency disease of poultry in California], J. Dbyden (Coun- 
try Gent., 89 (1924), No. 4S, p. 52). — ^This article refers to a disease which 
closely resembles roup, investigated by J. R. Beach (E. S. R., 50, p. 871), and 
found to be a nutritional disease due to the lack of vitamin A. 

The bacteriological study of fowl typhoid and allied infections with 
special reference to three epidemics, J. W. Edington (Jour. Path, and Boot., 
27 (1924), No. 4, PP* 457-457). — In connection with a study of the organisms 
isolated from three epidemics of white diarrhea in chickens, pure cultures of 
the organisms responsible for fowl typhoid and allied diseases were examined 
as to morphology, cultural characteristics, fermentation reactions, and agglu- 
tination and complement fixation tests, particular attention being paid in the 
serological tests to a possible diiferentation between Bacillus gallinarum and 

B. puUorum. The results obtained are summarized and compared with those 
reported by Hadley et al. (E. S. R., 40, p. 6S5) and other investigators. 

The classification adopted as the result of this study differs slightly from that 
of Hadley, and is as follows: (a) Fowl cholera, due to B. avisepticus; (b) 
fowl typhoid group, due to B. gallinarum and B. pullorum; (c) infections due 
to B. rettgerei; and (d) infections due to B. pfaffi. No difference could be 
detected in the agglutination and complement fixation tests betw^een B. puUo- 
rum and B. gallinarum. 

A study of the organisms isolated in the three epidemics showed them to be 
identical and to belong to the pullorum group. 

European fowl pest found in poultry in the United States, J. R. Mohleb 
(Vet. Med., 20 (1925), No. 2, pp. 57, 58). — ^This is a brief summary of informa« 
tion on this disease, which has been found to occur in New York City, Jersey 
City, and Philadelphia. 

The outbreak of the European fowl pest, B. F. Kaupp (Vet. Med., 20 
(1925), No. 2, pp. 63, 64) • — brief account of this disease, which was discov- 
ered, about the middle of December, 1924, in the vicinity of New York City. 

The new poultry disease, H. J. Stai^seth (Michigan 8ta. Quart. Bui., 7 
(1925), No. 3, pp. 83-85), — ^Thls is a discussion of the symptoms, lesions, diag- 
nosis, and prevention of a poultry disease similar to or identical with Euro- 
pean fowl plague, which was found in the poultry markets in Detroit in Janu- 
ary, 1926. 

[The use of calcium cyanide in the] killing of condemned chickens, 

C. W. WiNCHELL (Rural New Yorker, 84 (1925), No. 4830, p. 76). — ^In the course 
of control work with European fowl pest, the destruction of some 25,000 or 
30,000 birds was successfully accomplished by the Jersey City Board of Health 
through the use of calcium cyanide. The method is said to be very simple, 1 
lb. of calcium cyanide being used for about 2,000 fowls. The fowls destroyed 
were in the regulation live poultry cars, in shipping crates, in a box car, or in 
a large covered automobile truck. Where the birds were in exposed places 
calcium cyanide dust was blown on them from the windward side, and where 
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they were in a box car or inclosed truck 1 lb. of calcium cyanide flake was 
sprinkled on the floor for each 2,000 birds. Fowls died within one or two 
minutes, almost without struggling. 

BUBAL ENOINEEBENG 

Ground water in Santa Clara Valley, California, W. O. Culrk (?7. S, QeoL 
.Purvey, Water-Supply Paper 519 pp. VII-^209, pis, 19, fig, 20 ). — ^Thls 

report, prepared in cooperation with the Department of Engineering of the 
State of California, deals with the ground water of an area of 380,000 acres 
extending southeastward from San Francisco. It has been found that the 
ground water of Santa Clara Valley is on the whole satisfactory for both 
domestic use and irrigation. A few wells have water that is not considered 
good for domestic use or is said to be injurious to plants. The largest group 
of such wells is in a small area with meager water supply. All the wells 
of this locality are of small yield, and many of them can be pumped dry with 
an ordinary windmill. 

Surface water supply of North Atlantic slope drainage basins, 1022 
(U. S. Oeol. Survey, Water-Supply Paper 541 {1925), pp. VI-\-258, pis. 2). — ^This 
report, prepared in cooperation with the States of Maine, New Hampshire, 
Vermont, Massachusetts, New York, and New Jersey, presents the results of 
measurements of flow made on streams of the North Atlantic slope drainage 
basins during the year ended September 30, 1922. 

[Irrigation experiments at the Utah Station], D. W. Pittman and G. 
Stewart {Utah Sta. Bui. 192 (1925), p, 2J/). — It is stated that in the course of 
irrigation experiments it has been definitely established that the heavier the 
irrigation treatment the more rapid is the exhaustion of the soil. 

Pumping for drainage in the San Joaquin Valley, California, W. W. 
Weir (California Sta, But. 582 (1925), pp. 5^8, figs. 18). — ^This bulletin reports 
an attempt to gather together and correlate some of the important data on 
pumping for the drainage of irrigated lands in the San Joaquin Valley, Calif. 

It Is stated that the cost of drainage by this method compares favorably 
with that of any other method yet tried, although the cost of operation is 
more. It has been found that more effective drainage may be accomplished 
by pumping than by tile or open drains be<!ause of the flexibility of the 
pumping system and the greater depth to which It is economically feasible to 
lower the water table. The pumi)ed water is readily available for irrigation 
and compensates in part for the cost of drainage by this method. 

Public Hoads, [February, 1926] {U. S, Dept. Agr,, Public Roads, 5 (1925), 
No. 12, pp. 22, figs. 19). — This number of this periodical contains the status of 
Federal-aid highway construction as of January 31, 1926, and a list of the 
48 States and Hawaii showing their apportionment of Federal-aid funds for 
the fiscal year 1926, together with the following articles : 

Impressions of English Highway Practice, by A. B. Fletcher; Percentage 
of Water Freezable in Soils, by A. W. Wintermyer (see p. 719) ; A Study of 
Motor Vehicle Accidents in Montana, Oregon, and Washington, by A. C. 
Rose ; Crushed Stone Tests and Their Relation to the Service of the Finished 
Pavement, by A. T. Qoldbeck; and Reinforced Concrete Pavement Survey, by 
C. A. Hogentogler. 

Rural highway mileage, income, and expenditures, 1921 and 1922, 
A. P. Anobsison (U. S . Dept. Agr. Bui. 1279 (1925), pp. 88). — ^A large amount of 
data on the subject is tabulated. These data show that on January 1, 1922, 
the rural public roads of the 48 States had a total length of 2.941,294 miles 
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and Involved a disbursement of $1,086,687,772 during the year 1021. Of the 
total road mileage, 387,760 miles had been improved with some form of 
surfacing when the year 1922 began. 

Of the individual States, Indiana at the beginning of 1922 had the largest 
mileage of surfaced roads, a total of 89,867 miles, of which 80,801 miles were 
gravel. California led the States in the mileage of concrete roads, with 
2,613 miles, followed by Illinois with 1,634 miles. Ohio was first in the mile- 
age of brick roads and Florida second, while Oregon was first in mileage in 
bituminous concrete, followed closely by New Jersey. During the year 1921 
a total of 41,171,7 miles of road were Improved with some form of surfacing, 
and 84,466.3 miles were thus improved during 1922. 

Highway transportation costs, T. R. Aao and H. S. Oabteb {Iowa Engin. 
Easpt, Bta, Bui. 69 {192Jk)^ PP- 82, figs, 6). — ^Thls publication presents a discus- 
sion of highway transportation costs, which Is an outgrowth of a rather pro- 
longed study of the various factors affecting vehicle operating cost, such as 
rolling resistance and the relation between road types, fuel consumption, and 
general operating costs of vehicles, and which has been carried out for the 
most part by the Engineering Experiment Station of Iowa State College in co- 
operation with the U. S. D. A. Bureau of Public Roads. The discussion of the 
economic principles involved in providing highway transportation at the mini- 
mum cost is intended to show the nature of the problems Involved, and con- 
cerns itself with both vehicle and highway costs. 

United States Government specification for lubricants and liquid fuels 
and methods for testing {V, 8 , Dept, Int,, Bur, Mines Tech, Paper S2SA 
(jfP24), pp. r/7-f8.9, figs, 21 ), — ^The text of these specifications is presented in 
detail. 

Tetralin, P. Nathan (Fuel, S (1924), 10, pp, 846-^49) > — Data on the 

history, manufacture, and use of tetralin for fuel in internal-combustion en- 
gines are presented, Tetralin is a colorless, stable hydrocarbon, and is con- 
sidered to be a liquid fuel of considerable value. Owing to its high boiling 
point it can not be used undiluted as a motor fuel, but it has been found very 
suitable for that purpose when mixed with gasoline, benzol, or alcohol. 

Comprehensive tests conducted at the Berlin Technical High School have 
shown the most satisfactory results with a mixture of equal parts of tetralin 
and ordinary gasoline, these being approximately equal to those obtained with 
benzol. Tetralitbenzol is a mlxtuire of benzol, alcohol, and tetralin, and is 
called '' Reichskraftstoff in Germany. This fuel has a calorific value of 8,360 
calories. It produces no carbon deposit and has, on the other hand, been found 
capable of thoroughly dissolving such deposits, which are removed in a few 
days by the escaping gas. 

Tests conducted in England at the Government Fuel Research Station 
showed that mixtures of tetralin and gasoline containing less than 60 per cent 
of tetralin are apparently quite suitable for use in ordinary 4-cylinder auto- 
motive engines without any special adjustments. In every case it was found 
that mixtures of tetralin and gasoline are not so good as gasoline alone, either 
in flexibility of running, maximum power obtained, or thermal efficiency, but 
the inferiority is not sufficiently marked to preclude the use of tetralin, es- 
pecially If it is slightly cheaper than gasoline. There were indications that a 
higher compression ratio inay be used with mixtures of tetralin and gasoline 
than with gasoline alone. When the mixture of gasoline and tetralin con- 
tained more than 60 per cent of tetralin, the ^gine could be operated, but 
was much less flexible and the power and efficiency were decreased con^der- 
ably. It was found in general that as the proportion of tetralin In the fuel 
increases the faults associated with incomplete combustion also increase* 
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Wind power for farm electric plants, P. X Pancratz {Mech, Enffin. {New 
Yorkh (1924), No. 11, pp. 67.5-^82, figa. 10) — K rather technical dlscnasion is 
presented on test data on a 15-ft. wheel, losses due to air draff, the best size of 
wheel for farm electric liffht plants, and a combination plant for ffeneratinff 
electric power and pnmplnff. 

The data as a whole lndi<*ate that the characteristics of a windmill are not 
favorable for larffe units. A 20-ft wheel is abont the larffest size that can be 
used and give satisfactory results for ffeneratinff electric power. The smaller 
sizes of wheel are considered to offer a cheap and reliable means of supplyinp 
the averaffe farmer or isolated places with the necessary electric power and 
water, and the first cost, cost of operatlnff, and depreciation are said to com- 
pare very favorably with those of ffasoline liffhtinff plants. 

Ploiiffhinff without turnlnff the furrow, In Austria, H. Ka^lbrunner 
(Tntematl. Rev. Flci. and Pract. Agr. {Rome), n. tier., 1 (1928), No. S, pp. 
587-894. pi. 1). — ^The method in voffue in Austria of plowinff without tuminff 
the furrow is described and illustrated, and some of the advantaffes claimed 
for this process are enumerated. The method is based on the principle that 
it is necessary to avoid the makinff of clods, which are extremely difficult to 
break up. The best implement for this operation is said to be an ordinary 
plow from which the moldboard for turnlnff the furrow has been removed. 
As a rule, an attempt Is made to break up the soil to as great a depth as 
possible. In the spring before seeding cultivators alone are used, and no 
attempt is made to break up the subsoil completely. 

The use of wide, light harrows is also recommended. Practical experiments 
have shown that by breaking up the soil twice in this manner instead of once 
has resulted in a saving of labor of from 30 to 40 per cent. 

Motorized soil onlttvatlon, B. Rukvers (MotoHuche Rodenhearbeitung. 
Nendamm, Germany: J. Nenmann. 1924, PP- »9.0-fr31). — This treatise deals with 
the practical phases of the subject, with particular reference to the require- 
ments of German agriculture. It contains a discussion of the scientific bases 
of soil cultivation, and describes different cultivation methods. Reasons for 
the selection of different motorized plowing systems are enumerated, and the 
practical features of motorized cultivation are outlined in some detail. 

A study of threshing losses from different types of harvester-threshers 
and headers and threshers on the Nephl-Iicvan ridge, A. F. Bracken (Utah 
8ta. Pul. 192 (1925), p. 2S). — ^Tests of threshing lo.sses from about 12 harvester- 
threshers showed that the losses varied from about 4 lbs. to nearly 20 lbs. 
per acre for the harvester-threshers. This is considered to be a surprisingly 
low loss. In most cases the loss from the headers equaled that from the 
combines, and In addition the stationary gave a loss of about 1.75 per cent. 

l^rying by means of air and steam, E. Hattsbrand, trans. by A. O. Wright 
(Tjondon: Soott, Greenwood d Son, 1924, 8. rev. Eng, ed., pp. VIIT-\-77, pU. 2, 
ffgs. 7), — ^This book, translated from the German, presents mathematical formu- 
las and tabular data for calculating the dimension of apparatus, for drying wet 
material by means of air, and for determining the consumption of air and 
heat in such drying apparatus. Chapters are Included on calculation of the 
maximum weight of saturated aqueous vapor which can be contained in 1 kg. 
of air at different pressures and temperatures; calculation of the necessary 
weight and volume of air and of the least expenditure of heat for drying appa- 
ratus with heated air at atmospheric pressure; drying apparatus In which 
in the drying chamber a pressure higher or lower than thdt of the atmos- 
phere is artificially maintained ; diring by means of superheated steam with- 
out air; and heating surface, velocity of the air current, dimensions of the 
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drying room, surface of tbe drying material, and losses of heat. An appendix 
of metric conversion diagrams is also Included. 

Studies on the biology of sewage disposal, M. Hotchkiss {Jour, Baot,^ 9 
(1924), No, 5, pp. 4S7-461, figs. 7). — ^Two contributions from the New Jersey 
Experiment Stations and the New Jersey State Department of Health are 
presented. 

A survey of the 'bacteriological flora of a sewage treatment plant. — By the 
use of the dilution method employing different media, the bacterial population 
in a sewage disposal plant was divided into arbitrary groups according to the 
physiological activities produced. These were organisms (1) reducing nitrate 
to nitrogen gas, (2) splitting protein with the production of hydrogen sulfide, 
(3) liquefying coagulated egg albumin, (4) reducing inorganic sulfates to 
hydrogen sulfide, (5) oxidizing ammonium salts to nitrites, (6) oxidizing ni- 
trites to nitrates, and (7) oxidizing thiosulflte to sulfate. No attempt was made 
to isolate and observe individual bacterial types. 

The largest number of bacteria per cubic centimeter was found In the diges- 
tive chamber of the Imhoff tank. This was true whether organisms of a reduc- 
ing or of an oxidizing t3q)e were considered. The effluent from the sprinkling 
filter, except at the time of slough, contained the fewest bacteria per cubic 
centimeter. 

Of the groups considered, the organisms most Important numerically through- 
out the plant were the nitrate reducers, the hydrogen sulfide producers, and 
the albumin digesters. Nitrifying and sulfur oxidizing bacteria occurred 
throughout the plant and were consistently found even in the digestion chamber 
of the Imhoff tank. The material from the digestion chamber, however, con- 
tained no nitrites or nitrates. The number of nitrifying organisms Increased 
in the filter bed, although they never became numerically predominant, and 
higher percentages of nitrifiers were found In liquid which had trickled through 
the lower levels of the bed than in that collected near the surface. 

There was a drop in the numbers of hydrogen sulfide producing organisms 
as the sewage passed through the plant. This was the most striking change 
in the bacterial fiora which could be demonstrated. It is stated that in 
general in a sewage plant handling stale sewage in a quantity at about its 
capacity, the proteolytic and reducing organisms overbalance the oxidizing 
organisms. However, the results are taken to indicate that by careful opera- 
tion of a plant a satisfactory efSaent can nevertheless be obtained. 

A spHnkling filter bed and its bacteriological popalafion.— These stfultes 
showed that the film about the stones of a sprinkling filter bed contains bac- 
teria able to accomplish the same physiological activities as those which occur 
in an Imhoff tank. The stones are seeded by the effluent from tbe Imhoff 
tank which is sprayed over their surface. Conditions in the bed affect the 
types of bacteria with the result that the proteolytic bacteria decrease as the 
stones of the lower level of the bed are reached, while the oxidizing bacteria 
increase. This increase in oxidizing bacteria confirms the chemical analyses 
which show a higher nitrate production in the lowest level of the filter bed. 
Since many bacteria are able to effect denitrification, these types of bacteria 
may also be demonstrated readily in the sprinkling filter film. 

Investigation of farm sewage disposal systems, R. H. DairrMin 
Wngin., 5 (1924), No. 10, pp. 2S2, 2SS).— In a cohtribiitlon from the Kansas State 
Agricultural College an outline is presented of the research features involved 
in a fundamentaf study of the disposal of farm sewage. It Is considered ad- 
visable when entering in a broad, general way into a study of famt Sewage dis- 
posal begin with an analysis and classfflcatimt of eonditioiia on the basis 
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that purification of sewage Is primarily a biological phenomenon, regardless 
of the type of system employed. It is stated that since the biological condi- 
tions for an absolutely purifying sewage disposal system are not known, the 
problem logically resolves itself into a joint one for the agricultural engineer 
and the biologist. This would result in studying biological decomposition and 
purification entirely separately from the septic tank, in order to establish the 
exact conditions which must later be met by the engineer in the design of the 
tank. 

An extensive bibliography on the subject is included. 

BURAX ECONOMICS AND SOCIOLOGY 

Report of investigational W'ork in agricultural economics, A. G. WAniJiiB 
{New Jersey Stas. Upi. 1923, pp. 166-191, pis. 11 ). — Investigational work in 
the cost of producing farm prodiuits and the best farm practices carried on 
by New Jersey Stations for the year ended June 30, 1023, is reported upon. 

Poultry invcstigatwm . — The cost of producing 8,893 capons on G6 farms in 
Burlington County, N. J., is summarized. The gross sales per farm amounted 
to $544.62 and the gross cost to $240.68. 

Potato investigations . — A preliminary statement of the production, costs, 
and profits of potatoes in New Jersey, and of the competition from other 
principal potato-producing areas is given here, following an investigation made 
in September, 1922. Census return.s and unpublished data furnished by the 
U. S. Department of Agriculture are tabulated and briefly discussed. Correla- 
tions between the production of iiotatoes from 1899 to 1921, inclusive, and 
that of peaches, apples, sw'cet potatoes, and rice, and between the production 
and farm prices of potatoes with farm price.s lagging one year, as well as 
the deviation from the 5 year average, liK>9~1914, in produ(ftion and farm 
prices of potatoes December 1, are presented graphically. 

Rye investigations . — The margin of i»rofit for buyers of rye and the course 
of prices paid the farmers in New Jersey duiMig each year 1909 to 1922 were 
determined in considering the questi(»n of whether growers should do their 
own threshing and baling rather than selling tlie sheaf according to the 
present practice. The second alternative w^as held to be probably more 
advisable. 

Fruit investigation . — The deveiopinent of orchards by sections of the State, 
the production per capita, and the total crop, prices, and prospects for pro- 
duction of apples and peaches are shown graphically on the basis of census 
statistics for periods of years. 

The relative economy of ox labour in South African farming, E. Parish 
{So. African Jour. Sci., 20 {1923), No. 2. pp. 316-322, fig. i). —From information 
obtained Incidentally in the investigation of the cost of production of corn, 
it is concluded that horse and mule labor in South Africa is generally from 
40 to 60 per cent more costly than ox labor. It is held that the price of 
land very largely determines the cost of ox labor. A progressive increase in 
the value of the land is observable in South Africa, and the cost of ox labor 
is also rising, proportionately less rapidly, however, than is the value of the 
land. It may be exiHJcted that when land has increased to more than one 
and a half times its present value the ox will begin to lose his relative 
superiority to the horse and will tend to be supplanted. It is assumed that 
this displacement will not be completed in the present generation. 

Yhe fcKnumtloii of small holdings in Sweden, W. I. Pgttersson {IntematU 
Rev. Agr. Moon. [Rome], «. ser., 2 {1924), A"o. 2, pp. 215-2S0) .—ThU article 
46416--^25 7 
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briefly describes the history of the subdivision of land in Sweden and the 
measures adopted to facilitate it. The problem is said to be growing con- 
stantly more complicated because of a diversity of opinion among the different 
political parties. The number of persons who apply under the system for 
loans for the purchase of property is said to be increasing yearly. 

A study of the onion industry in Pleasant Valley, Iowa, A. T. Ebwin and 
W. L. Hauteb {Iowa Sta. Bui, 225 {1925) t pp, 257-286, ftps, 16), — Herein are 
presented the results of an economic study of onion production on a small 
area in Scott County, where, under intensive methods, there are annually 
produced on 500 acres an approximate yield of 200,000 bu. of onions.^ Tenancy 
is comparatively rare, 90 per cent of the growers being owners, and the average 
size of the holdings being 10 acres. Approximately 85 per cent of the acre- 
age is grown from seed, almost exclusively locally grown. Records showed 
that 220 hours of hand and 62 hours of horse labor are required per acre, 
and of the manual labor 50 per cent is used in August in harvesting and 
marketing the crop. Onions are marketed immediately after harvest, the 
bulk of the crop being shipped to the Cotton Belt States. 

Cost of production data, consisting largely of estimates, were obtained 
from men who had been growing onions at least 5 years. It was determined 
that with a yield of 400 bu. per acre the cost was approximately 45 cts. a 
bushel. On the farms studied the costs varied from as low as $91 per acre 
on one farm to as high as $235 on another on which 12 acres were grown 
on land not previously freed from wecnis. The labor incomes realized ranged 
from $62 in the case of one man cultivating 1 acre to $2,436 earned by another 
on 22 acres. ♦ 

Cost of producing strawberries, A. L. Wilson {Utah 8ta. Bui, 192 (1925), 
p, 40 ), — ^Tlie costs at which two crops of strawberries of the Marshall variety, 
which was planted in 1922, were harvested from a tract of 0.38 acre on the 
Davis County Experimental Farm are briefly tabulated. 

ifow to keep a cash account on a farm, V. B. Hart {Ithaca: K. Y, State 
Col, Agr,, Cornell Univ, [1924], pp, SS). — Simple directions and blank forms 
for keeping a record of receipts and expenses* are provided. 

Agricultural wages in Switzerland [trans. title], E. Laxjr and H. Nateb 
( 8*cc. Paysana Suiases Puba„ Noa, SI {1908), pp, IV -4-135; 40 {1911), pp, 
VlI+llS: 70 (1923), pp. 111), — The first of two inquiries reported here was 
instituted in 1906. It was concerned with the salaries paid in that year to 
domestics and rural day laborers, as well as wages paid in the various decades 
of the nineteenth century. It also inquired into the dearth of laborers, their 
standard of living, hiring agencies, and other matters. The second was carried 
on in 1921 and is very similar in plan, covering the wages paid all classes of 
workers by cantons and by kinds of work and comparing wages before and 
after the war. 

Assessment and equalization of farm and city real estate in Kansas, E. 
Englund {Kansas Sta, Bui, 232 {1924), pp, 3-70, figs, 5), — A statement in the 
abstract of this publication (B. S. B., 62, p. 294) should be corrected to state 
that a greaFer equality is found among townships than among other assessing 
units or among individual projjGrties, 

Facts and figures regarding cooperative livestock shipping in Ohio, 
B. A. Wallace {Ohio Sta. Mo, Bui,, 9 {1924), No. 11-12, pp. 204-^00 ), — ^A short 
summary analysis of answers from shipping associations In the State to a 
questionnaire (B. S. B., 61, p. 893) is given. A wide divergence In th$ wel^ts 
and prices at which livestock Is marketed in different countie$ Is noted. The 
total expense of marketing each 200 lbs. of hogs sold in 1922 from 
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$1.01 to $1.63, averaging $1.29. The net return to the farmer varied from 
$18.07 to $19.97, averaging $18.61. 

Crops and Markets, [February, 1025 ] (77. 8. Dept, Agr.^ Crops and Mar- 
kets, S {mS), Nos, 6, pp, 81-96; 7, pp, 97-112, fig, 1; 8, pp, 113-128; 9, pp. 
129-144 )* — Statistics and summary reports are given from weekly current 
market reports, relating to important classes of agricultural products and 
specific commodities, and brief special articles are given reviewing their position 
in the market. Foreign crops and market.s notes are presented. 

Monthly Supplement to Crops and Markets, [February, 1025 ] (77. 8, 
Dept, Agr,, Crops and Markets, 2 {1925), Sup. 2, pp. 33-72, figs. 3 ). — ^This sup- 
plement is devoted largely to livestock reports, including tabulations showing 
the estimated number and value of principal classes, January 1, 1925, with 
comparisons, and reports covering two milch cow surveys made June 1 and 
December 1, 1924. Statistics of the birth rate of horses and mules, the esti- 
mated wool production of the United States, 1919-1924, and corn and hog 
ratios, 1910-1924, together with a Ave.stern livestock and range report, are 
given. Truck crop production and the imports of forage plant .seeds are tabu- 
lated. The usual estimated farm prices of important products and statistics 
of cold storage holdings, the livestock and meat situation, average* prevailing 
farm wage rates, and fruit and vegetable shipments and prices are presented, 
together with a review of the general price situation. 

The price situation in agriculture in the years 1920—21 to 1922—23, 
inclusive [trans. title], Fensch (Deut. Landw. Rat Vcroffentl. 1 {1923), pp. 
22 ). — A compilation of price data is presented here in tabulations of index 
numbers of wholesale prices, cost of living, and the prices of farm products, 
including grain, sugar beets, hay and straw, meat, and milk, as well as of 
supplies such as fertilizer.s, seeds, tools, machinery, fuel, and feeds, for the 
three years. Comparisons are made of monthly averages and of the purchasing 
price of the dollar. Phenomenal and irregular increases, especially in the last 
of the three years, in the prices of supplies are exhibited. It is pointed out 
that under such price conditions the orderly organization and conduct of the 
farm business has been impossible in Germany. 

The agrariau phase of the Mexican Kevolution of 1910—1920, H. 
Phipps {Polit. 8ci. Quart., 39 {1924), No. 1, pp. 1-18 ). — This article describe** 
Mexican history since the early part of the nineteenth century as consisting 
largely of a struggle between the proletariat and the privileged classes. Three 
principal revolutions are said to have taken place — the first banished the 
Spaniards, the second gave increased importance to the landed aristocracy 
and brought about the gradual disintegration of the Indian communal system 
of landholding, while the third was characterized by a more definite demand 
on the part of the Indians for agrarian reform, mainly in the way of the resto- 
ration of village lands. 

A short history of Fnglish agriculture and rural life, C. J. Halt. (Lon- 
don: A. d C. Black, Ltd,, 1924, PP- VIII -^152, pis. 8, figs. This is a popu- 

lar account beginning with farming and ruriil life in England before the 
twelfth century, and describing the manorial system, the black death and its 
effects, the introduction of sheep raising, rural life in the Tudor period, agri- 
cultural reformers and the revolution in the eighteenth and early nineteenth 
centuries, and the prosperity and the difiiculties of later years, especially those 
attendant upon the World War. 

Bvery^ay life on an old HiglUand farm, 1760 - 1782 , I. F. Ghant {Lon- 
don and New York: Longmans, Green d Co., 1924, PP- XI-\-277, pis. 6 ). — The 
entries made In an old farm account book (E. S. II., 51, p. 192) by one William 
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Mackintosh of Balnespick, a leaseholder of a farm In the upper valley of the 
Biver Spey in northern Scotland, are interpreted here to show the life and 
farming methods followed in a particular district in the Scottish Highlands 
at a period just between two important agricultural revolutions. Other writ- 
ings are extensively cited in supplementing the farm notes. The chapters 
include an introduction, the psychological atmosphere, the general appearance 
and conditions of the countryside, farming at Dunnchton in the eighteenth 
century, Balnespick’s financial position, Balnespick and his contemporaries, 
the subtenants, and the relations between Balnespick and his tenants. Ap- 
pendixes reproduce pages from the old book and charts showing the distribution 
of Balnespick’s subtenants and their relations with him. 

Where farming pays, and why, W. Meakin {London: Agr. Qaz. and Mod, 
Farming, 1923, pp. 34 ). — ^This is a description of the prosi)erity surrounding the 
agricultural industry in Denmark, which is largely attributed to cooperation. 

An investigation with reference to agricultural associations in Switzer- 
land [trans. title], E. Laur and H. Natkr (/Sec, Paynan^ Suiases Pubs,, No, 68 
(1923), pp, 93 ), — Information obtained during the winter of 1919-20 by means 
of a questionnaire is published here, setting forth the numbers of associations 
and their main purposes. 

Agricultural co-operation in Bulgaria, P. N. Grech koff (Intematl, Rev. 
Agr, Boon. [Rome], n. ser,, 2 (1924), 2, pp, 240-260 ), — ^The organization of 

the first cooperative societies in Bulgaria is said to have taken place in 1898. 
Data with reference to membership and financial condition are presented, to- 
gether with descriptive notes and the text of measures favoring cooperation. 

Report on the working of the co-operative societies in the Punjab for 
the year ending 31st July, 1023, H. Calvert (Punjab Coop, 8ocs, Rpt,, 
1923, pp, i9}+60-4-CVIJ ), — ^This annual report succeeds one previously noted 
(E. S. R., 50, p. 795). 

Some geographical factors alTectlng agriculture in South Africa, J. H. 

Wbxlinoton (8o. African Oeogr. Jour., 6 (1923), Dec., pp. 4 IS 6 , figs. 12 ). — This 
article is presented in sections dealing with general factors controlling agri- 
cultural production, structural and surface features of South Africa, climatic 
controls, agricultural value of the precipitation, soils of the Union, irrigation, 
and some important crops. 

It is held that the physical conditions of the western part of the plateau 
region are such that this part of the Union of South Africa can not become an 
agricultural region, but that considerable areas may be cultivated if local irri- 
gation can be profitably practiced. Certain portions of the eastern plateau 
region are adapted to the growing of ct»rn, while sorghums appear to be the 
most dependable crop in other parts. The climatic and toiK>graphical ad- 
vantages of the northern Transvaal have scarcely been exploited. The low 
veld regions of the Transvaal and Natal show a high potentiality for the pro- 
duction of cotton in the interior and sugar cane along the coastal strip. On 
the whole, the geographical conditions of South Africa are more favorable for 
stock farming than for agriculture. 

Conference on the sociological implications of present*^ay agrteultural 
movements (Amer. Social. Soc. Pubs., 18 (1924) f PP- 183-198) Papers read 
at the conference under the leadership of O. C. Taylor, which was a part of 
the proceedings of the eighteenth annual meeting of the American Sociological 
Society at Washington, D. t?., in December, 1923, are published as follows: 

Some sociological implications of the farm bureau movement, E. C. Llnde- 
man (pp. 183-189). — ^It is assumed that the soclolc^oal implications of any 
form of human organization are the possible, probable, and actual interactimis 
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of dependent variables, and that from this ];)oint of view the farm bureau can 
prosecute its specialized econcsmic program successfully only so long as it 
recognizes the individual personalities of Its members. It is thought tliat an 
organization whose functions are preponderantly economic can not perma- 
nently refrain from engaging in social or political activities. The farm bureau 
movement can not survive without using its influence and i)ower on behalf of 
specialized organizations, seeking to develop the school, the home, the church, 
recreation, and similar social interests. 

The ftociological implicationn of the co-operative marketing movement, B. F. 
Brown (pp.. lOD-193). — This analysis indicates that the cooperative marketing 
movement arose from a desire to improve rural conditions and from the recog- 
nition on the part of farmers of the fact that the strong position of big 
business is largely due to unification. Certain forces which are likely to mili- 
tate against its successful operation are pointed out as lack of experience in 
cooperation and the opposition of such agencies as country buyers, warehouse- 
men, and other so-called middlemen, who have a strong economic motive for 
the position they take. Cooi>crative marketing is said to have stirred the 
farmers of the South to constructive and broad thinking and to have widened 
their outlook considerably. The slow but steady increase in tenancy is said to 
be giving relatively greater importance to group activity. 

Agrarian political motyementH tvith special reference to the Nonpartisan 
League, J. M. Gillette (pp. 104-198).— The influence of the Nonpartisan League 
is compared with that of earlier movements, such as the Farmers’ Alliance and 
the Populist movement, and found to be of minor importance. It is said to 
have stimulated the growth of progressivism and the third party movement 
and to have left its impress upon the laws of North Dakota. 

The cost of living among colored farm families of selected localities of 
Kentucky, Tennessee, and Texas, E. L. Kiukpathkuv and J. T. Sandeks (17. 
Dept, Agt\, Bur, Agr. Leon,, J925, pp, 13), — Partial results of a study based 
upon schedules taken in the field for the year ended Januarj^ 1, 1920, are ime- 
sented in this preliminary niiiiieographed report. Averages are given for the 
size of the family and the lumseliold, ages of the members of the family, and 
the expenditures and goods used. 

The majority of colored families in these regions were using from .%*1(K) to 
^899 worth of goods per year. lUmghly about two-fifths of the family living 
was furnish€^fl hy the farm without direct purchase, regardless of the average 
total value of the family living. Coinimrisons are made between colored 
owncjr, tenant, and cropi>er families. From the standpoint of the proportion 
of the total exiienditures going for various purposes, tenant families appear 
to live about as well as owner families and somewhat better than do cropi)er 
families. 

For many of the Items reported ui>on the corresponding averages for wdiite 
families of the localities sttidied are given by way of comparison. 

The welfare of children in cotton -growing areas of Texas {IJ, S. Dept, 
Labor, ChUdrcn*s Bit^r, Pub, 134 (1924), PP- V-i-83, pis, 6’).— This study ^Vaa 
made in two cotton-growing counties of Texas, namely, Hill County, located 
In the north-central part of the State and chosep as typical of the black lands 
of the central prairie region, and Rusk County, near the Louisiana border, 
chosen as fairly representative of cotton-growing regions in east Texas. In- 
formation was secured through school attendance records and a house-tohouse 
canvass in regard to all children betTveen the ages of 2 and 16 years on Sep- 
tember 80, 1920, living In families resident on farms in 13 school districts in 
Hill County and 12 In Husk County for at least six months of the year previous 
to that date. A total of 1,121 families with 3,131 children were interviewed. 
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Four months or more had been devoted to picking cotton by 11 per cent 
of the white children of Hill County, while oMy 16 white and negro children 
in Rusk County had picked cotton four months or more. The average day’s 
work for 163 children ranging in age from 3 to 16 years was slightly under 
100 lbs. of cotton each. The majority of the children 14 and 15 years of age 
had averaged 160 lbs. or more a day, about three-fifths of those 12 and 13 
years old had averaged over 100 lbs., and practically the same proportion of 
the 10- and ll-year-old boys and girls had picked on an average more than 
75 lbs. Other kinds of labor. Including hoeing and chopping cotton ; plowing; 
harrowing, and planting; cultivating; picking corn, peanuts, drj^ peas, and 
other crops ; other field work ; and chores and housework, were reported by a 
large proportion of the children. 

Of the 398 children between 0 and 16 years of age who had not been to 
school at all during the year of the study, 74 (27 white and 47 negro children) 
were of the compulsory school age. Tlie 34 negro children of compulsory 
school age in the Hill County study who had been absent the entire year 
constituted 45 per cent of the negro children in their districts who were of 
compulsory school age. The negro children 6 to 15 years of age not attending 
school in Rusk County were only 4 per cent of those who were of compulsory 
school age. For white children in Hill County the average number of days* 
attendance was 76.7, for white children in Rusk County 78.9, and for negro 
children in Rusk 82.1. It was found that 58 per cent of the white children 
included in the survey in Hill County and 68 per cent of those in Rusk were 
retarded, while in each county an even larger proiiortion of tha negro children 
had failed to make normal progress in school. 

The living conditions, the work of the mothers, the diet, the literacy of 
parents and periodicals taken, and community life and social activities of 
these families were also Investigated. Si>ecial attention was given to the 
conditions surrounding the children in migratory laborers’ families. 

In addition to educational measures, some public supervision of houses and 
sanitation is deemed desirable. The welfare of children in migratory laborers’ 
families is said to deserve special consideration, particularly as regards their 
education and housing. 

International yearbook of agricultural statistics for 1023 ilmi. In^ 
ternatl. Agr, [ifowio], Ann. Interna tl. Statia. Agr. {IrUemath Yearbook Agr. 
Statia.), ms, pp. XC'F-f^ri).— The series previously noted (B. 8. R., 50, p. 393) 
is continued, this edition being published in both French and English. 

liivestock and animal products statistics, 1923, F. J. Hobnino {Canada 
Bur. Statia., Liveatock and Anifn. Prod, Statia., 1S2S, pp. 101, figa. 8). — ^This 
annual report succeeds that for the earlier year previously noted <B. S. R., 
52, p. 95). 

Agricultural statistics, 1023, R. J. Thompson ([G#. BHf.] Min, Agr, and 
Fiaheriea, Agr. Statia., 58 (1923), Noa. 1, pp. 48; 2, pp. 49^92; 8, pp. 08-i87).-— 
These annual oificial reports present staUstlcs in continuation of those pre- 
viously noted (B. S. R., 49, p. 895.) 

[Agricultural statistics for Denmark] {Statia. Aarbog Danmark, BO {1924) f 
pp. S&-76 ). — Statistics in these pages of the annual report present current 
information as previously noted (B. 8. R., 49, p. 895). 

[Agricultural statistics for Norway] {Statia. Arbok Kmgeriket Norge, 48 
{1928), pp. 48-88).— Current data in these pages supplement those presented 
earlier (B. S. R., 50, p. 795). 

[Agricultural statistics for Sweden, 1024] {StaUa. Irabok Snerige, 11 
{1924), PP* 04-S2). — 8tatlstics for the later year are continued as previously 
noted (B. S. R., 50, p. 693). 
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Statistical report on agricultural production in Greece for 1921 [traus. 
title] (Statis, Ann, Rend, Agr, Ordce, 1921, pp. 66), — ^This annual report pre- 
sents tabulated data, showing the area cultivated, the production of fruits, and 
the number of livestock found by departments. 

The statistics of agriculture, industries, and commerce, 1922, K. 
Hirata {{Japan^ Dept. Agr. and Com., ^tatia. Agr., Indus., and Com., 1922, 
pp. [S'\-\-7’\’200 ), — Statistics of production and trade in Japan are given, con- 
tinuing the series previously noted (E. S. R., 49, p. 895). 

AOEICXTITUEAL EDUCATION 

The agricultural high school in Ontario, G. McMtixan {Toronto: Univ. 
Toronto Press, 1924, pp. 129, figs. Analyzing the replies to questionnaires 

submitted to students in secondary schools and to teachers, the conclusion is 
drawn that special schools of agriculture are not well adapted to the needs of 
rural Ontario at the present but that vocational departments in the existing 
secondary schools offer a solution of one of the Province’s most pressing re- 
quirements. A course of study and curriculum are suggested. Chapters are 
devoted to the topics of method, accommodation and equipment, teachers’ quali- 
fications, administration and supervision, and financial support. 

Courses of study at the Imperial Forestry Institute during the first 
year, October, 1921— September, 1925 {Aust. Forestry .Jour., 7 {1924), 
AV>. 12, p. 328). — This program shows the distribution of studies throughout 
the year. 

Preparation of rural teachers in high schools, U. Carney {U. S. Bur. Ed., 
Rural School Leaflet SS {1924), pp. 27).— It is attempted to sliow what is being 
done throughout the United States, tracing first the origin and early history 
of the movement for preparing rural teachers in public high schools, describing 
its present status, presenting selected type studies, and setting forth the char- 
acteristic features and contributions of the various State systems. 

Elementary agriculture in rural schools from sixth to eighth grades, 
E. H. Shinn {Jour. Rural Ed., 4 {1924), A^o. 2, pp. 59-dP).— This paper dis- 
cusses briefly the aims and objectives in teaching agriculture to rural pupils 
and the ways and means of achieving these obje<'tives, and then presents 
information gathered from about 100 replies to a questionnaire sent to super- 
visors of rural schools, presidents of State normal schools. State supervisors 
of agricultural education, and heads of teacher-training divisions in land-grant 
colleges. Inquiries were made with reference to the State legislation which 
has functioned to procure for riinil schools the tyi)e of edu(*ation especially 
adapted to rural needs; the attitude of State departments of education as ex- 
hibited in policies, rulings, or encouragements which have assisted in de- 
veloping rural education; the extent to which teacher-training institutions are 
attempting to train teachers of agriculture for rural schools; instances of 
effectiveness In teaching agriculture; the extent to which such teaching has 
helped to vitalize other school subjects of the rural school program ; particular 
problems and difficulties ; and improvements or solutions. 

The author's recommendations are in favor of some agricultural instruction 
for the sixth, seventh, and eighth grades, although it is held that the course 
of study should not exclude general and cultural subjects. Opportunity should 
be offered to the older boys for carrying on an agricultural project. Teacher- 
training institutions, State departments of education, and land-grant colleges 
should give more attention and encouragement to the preparation of rural teach- 
and closer cooperaton between teachers and the numerous other agents, 
particularly extension workers, is urged. 
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Teaching home relationships, L. O. Jacobson {Vooat, Ed, Mag,, 9 (1925),, 
No. 1, pp, 27-29 ), — ^This article describes a short unit course given to a junior 
class in high school, in the course of which a score card was devised for 
judging a home on atmosphere, physical surroundings, management of the 
Income and time, health, training and education of children, and support of 
community activities. 

Borne practical uses of auditoriums In the rural schools of Montgomery 
County, Ala., L, Aixen (U, S. Hur, Ed., Rural School Leaflet 34 (1924) y pp. 
10 ). — The author suggests a general program coordinating school and com- 
munity activities, and cites specifically a few of the programs that* have been 
given in the rural schools of this county, including a May Day celebration 
and others. 

Southern field crops, J. F. Duggau (New York: Macniillan Co., 1925, rev. 
ed.j pp. X-{-444y flff^- 1(>S). — ^The author presents a revision of the textbook 
noted earlier (E. S. R., 25, p. 297). 

A study of weeds, G. E. Ritchey (Univ. Nanking, Agr. and Forestry Ser., 
1 (1922), No. 5, pp. pis. 5, flg. 1). — K general discussion of weeds and 

their economic importance is presented for school use in China. Suggestions 
are made to teachers, and attention is given to the correlation of this with' 
other subjects. 

Animal husbandry for schools, M. W. Hauper (New York: Macmillan Co., 
1924y new and rev. ed., pp. IX-{-615, pi. 1, figs. 241 ). — This is a revised edition 
of a high school and coliege textbook previously noted (K. S. R., 20, p. 508). 

4-H sheep manual, A. E. Dariow and P. H. Lowery (Okla.*Agr. Col. Ext. 
Circ. 198 pp. [8]). — Sheep club rules are drawn up and instructions 

are given for the care and exhibiting of sheep by club members. 

Vegetable and animal products of commercial importance, A. Astbuc 
and S. Chadefaux (Les Marchandises d^Origine Vi^gdtalc et Animate. Paris: 
J. D. BailMre d Sons, 1924, PP- 444t flg^- 118). — This Is a textbook describing 
food products, dyeing and tanning materials, perfumes, resins and vegetable 
secretions, drugs, textiles, and miscellaneous vegetable and animal products. 

The education of the consumer, H. IIarap (New York: Macmillan Co,, 
1924, pp, XXn-\-S60 ). — The eiTort is made to analyze into their elements food, 
clothing, and fuel consumption; housing; household materials requirements; 
and household skills in order to determine some of the actual needs of eco- 
nomic life. Quantitative data describing actual living conditions are brought 
together from direct survey.s, experiments by industrial organizations and 
private and public investigational agencies, and trade and Government pub- 
lications. This material is taken as a guide to wise educational objectives 
and as basic curriculum material. Present habits are compared with various 
standards of efficient practice. 

Red Cross course in food selection (Washington, D. €.: Amer, Red Cross, 
1922, pp, 99 ). — The course outlined in these 15 lessons is designed to give a 
knowledge of foods and food groups, as well as of the factors to be considered 
in selecting an adequate diet. 

Sewing manual, J. F. Eddy (Ala. Pqlytech, Inst. Ext, Circ. 76 (1924), PP- 
figs. 47 ). — This Is planned to be used as a reference book, particularly in home 
demonstration extension work. 

Rush work (Rural Indus, Bur, [London] Leaflet 16 [1925], pp. 27, flgs, 19 ). — 
Information as to the preparation of rush materials and suggestions with 
regard to their adaptation to handicrafts and rural industries are .given. 

Agricultural economics laboratory manual, G. W. Fobsteb (Raleigh: N. C. 
State Col. Agr., 1924, PP- 4V - — number of exercises in the graphic presenta- 
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tlon of data illustrating some of the outstanding problems in agricultural 
^economics are drawn up here, with considerable emphasis on the construction 
of index numbers. 

Principles of economics, R. T. Byb {New York: Alfred A. Knopf, 1924, 
pp, VII -4-508, figs. 22). — ^Two of the 23 chapters in this textbook deal with 
land as a productive agent and income from land, respectively, the subject 
matter included following largely T. N. Carver. 

The school and country life, S. Ih McGbeady {Boston and London: D. C. 
Heath d Co., 1924, pp. IX-{-307, pis. 27, figs. 96). — This is practically the same as 
the reader previously noted (E. S. R., 43, p. 195). 

A list of books for a teacher’s professional library, compiled by E. A. 
Wright {U. 8. Bur. Ed., Teachers' Leaflet 17 {i924), PP- IV +15). — ^This is a 
classified list of 100 titles of books regarded as useful to the majority of 
teachers. All are in English and, in mo.st cases, are restricted to conditions 
existing in the United States. A few titles are to be found under the lieads 
of rural schools and the teaching of agriculture and home economics. 

Suggestions for local leaders for junior agricultural clubs, J. W, White- 
HOUSE {Ky. Agr. Col. Ext. Circ. 177 {1925), pp. 24. figs. 5). — Suggestions are 
offered as to club programs and projects and other activities. A number of 
games, songs, and yells for community recreation hours ore given. 

Organization and programs for boys’ and girls’ clubs, M. L. Hall 
{Purdue Agr. Ext. Bui. ISI {1925), pp. 20, figs. 9). — These suggestions apply to 
club meetings, types of programs, and motliods of procedure. 

Plans for conducting boys’ and girls’ 4-H club work in Missouri, T. T. 
Martin {Missouri Agr. Col. Ext. Pro}. Amiounc. 21 {1925), pp. figs. 5 ). — 
State and county organization of club work, ways of securing literature and 
sui)plies for club organization and projects, and suggestions with reference to 
programs and projects are outlined. 

Small school gardens [trnns. title] {Min. Agr. [Argentina], 8ece. Propa- 
ganda e Informes Circ. SS3 {1924), pp. 98, figs. 58). — This is a manual suggest- 
ing a procedure in introducing and developing school gardens in rural schools 
in Argentina. 

MISCELLANEOUS 

Elements of physical biology, A. J. Ia)tka {Baltimore: Williams (f Wilkins 
Co., 1925, pp. XXX+4^0, figs. 72). — ^This treatise is subdivided into sections of 
general principles, kinetics, statics, and dynamics. Among the chapters may 
be noted those on evolution conceived as a redistribution, analysis of the 
growth function, the water, carbon dioxide, nitrogen, and phosphorus cycles, 
and the energy transformers of nature. A stories of synoptic charts of physical 
biology is appended. 

Useful plants and animals of China, P. Ki^utke {Nutzpfianzen und Nntz- 
Here Chinas, Hanover: Hahnschc Buchhandl., 1922, pp. 160, figs. 37). — Tlie 
author of this account, instructor in biology in the Tung Chi Medical and 
Technical School for Chinese in Woosung, deals in the first portion with plant 
geographical features, field crops, fruit culture, Important plant products, and 
Chinese gardens and flower culture, and in the second with animal breeding, 
silk culture, a general review of animal life in China, and certain selected 
forms, concluding with a short bibliography. 

Porty-fourtti Annual Report of the New Jersey State Agricultural Ex- 
periment Station and the Thirty-sixth Annual Report of the New Jersey 
Agricultural College Experiment Station for the year ending June ?IO, 
1023, J. G. Lipman et al. {New Jersey Stas. Rpt. 1923, pp. XXVIII+4i4, 
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figs, d).— This coutains the organizatioB list, a finandal statement for the 
fiscal year ended June 80, 1923, a report of the director on the work and publi- 
cations of the year, and departmental reports, the experimental features of 
which, not previously reported, are for the most part abstracted elsewhere la 
this issue. 

Biennial Report of the Utah Agricultural Experiment Station for the 
years 1923 and 1024 , W. Peterson et al. (Utah Bta, Bui, 192 (1925), pp^ 
64, fig. 1 ). — This contains the organization list and a report on the work and 
publications of the station during the biennium ended June 30, 1924. The 
experimental work reported is for the most part abstracted elsewhere in this 
issue. 

[Reports of the director, Dominion Experimental Farms, 1023 and 
1024 ], E. S. ARCHiBAin (Canada Expt, Farms, Rpts, Dir,, 1923, pp. 82; 1924t 
pp, 90 ). — These reports, covering the fiscal years ended March 31, 1923, and 
March 31, 1924, respectively, include the organization lists and reports of the 
Central Experimental Farm and the branch farms. Field crop and livestock 
notes for 1922 and 1923 and a summary of meteorological observations at 
Ottawa for the fiscal years covered are also given. 

The Quarterly Bulletin [of the Michigan Station], edited by II. S. Shaw 
and E, B. Hiix (Mich^an Sta, Quart. Buh, 7 (1925), No. S, pp. 73-118, figs, 
12 ). — In addition to articles abstracted elsewhere in this issue, this numl)er 
contains the following: Spring Fertilization of Fall Seeded Grains, by G. M. 
Grantham; Soil Survey Work in Michigan, by M. M. McCool; Oat Variety 
Tests in St. Clair County, by D. F. Rainey; Fiber Flax Produotion in Michi- 
gan, by C. R. Megee; A Coloring Matter for Glymol, by P. S. Lucas; and 
Twenty Years of Legume Inoculation, by R. M. Snyder. 

Monthly Bulletin of the Ohio Agricultural Experiment Station (Ohia 
8ta, Mo. Buh, 9 (1924), No. 11-12, pp. 185-223, figs, 14 ). — Five articles ab- 
stracted elsewhere in this issue are Included. 

Directory of field activities of the Bureau of Plant Industry ( U. 8, Dept, 
Agr,, Misc. Circ, 30 (1924), PP- U^62, pi. 1 ). — directory of the field work 
of the bureau, arranged by States, is given. 



NOTES 


Purdue University. — A tract of 360 acres of improved land in Washington, 
Newton County, has been transferred to the university under the will of the 
late Mrs. Ellen Victoria Ross Knaele. The land is subject to a life interest 
of her husband, but the income is to be used for the education of needy young 
men and women In tlie university. 

Dr. J. C. Arthur, professor emeritus of botany, gave two lectures in April 
before the Pennsylvania College and the Graduate School of the U. S. Depart- 
ment of Agriculture, on Botany and Botanists in the Eighties, and The Rusts 
and Their Habits. 

Ohio State University. — Dr. Thomas G. Phillips, professor of agricultural 
chemistry, has been apiwinted professor of agricultural ^chemistry and chemist 
in the New Hampshire University and Station. 

Wisconsin Station. — Some surprising results are reported in experiments in 
the application of ultraviolet light for increased poultry production and greater 
hatchabllity of eggs, which are being carried on by the departments of agri- 
cultural chemistry and poultry. In recent trials a lot of 12 hens which were 
exposed to ultraviolet light for only 10 minutes daily during the month of 
February produced 140 per cent more eggs than a check lot which did not 
receive the light bath. The eggs from the hens receiving the ultraviolet light 
treatment were also very much higher in liatchability, over 60 per cent pro- 
(liidng live chick.s, while the average of three other lots not receiving the 
treatment was 28 per cent. The influence of the ultraviolet ray in stimulating 
the growth of the chick was as pronounced as the effect on egg production. 

Work by the department of soils indicates that the use of fertilizers in the 
hill has a protective influence against the freezing of young corn plants. 
The fertilizer apparently Increases the osmotic pressure of the sap in the 
corn plant, wdiich in turn lowers the freezing temperature of the i)lant from 
1.5 to 3® F. In some cases this may be suflicient to prevent plants from being 
frozen by late spring frosts. It is pointed out that the greatest benefit from 
this use of fertilizers will occur on peat and muck soils and on poor sandy 
soils. 

Thirty-five field experiments in 14 counties on the inoculation of clover, 
peas, and beans are being conducted by the department of agricultural bac- 
teriology. Special interest Is being manifested in the clover inoculation trials, 
and reports from some of the county agents indicate that inoculation has been 
helpful in establi.shing stands of clover in sandy and extremely acid sections 
and on new lands where this crop had previously failed. 

Northeastern Forest Experiment Station. — The work of this station is to 
be expanded during the coming year to include investigations of insect pests 
and diseases in cooperation with the U. S. D. A. Bureaus of Entomology and 
Plant Industry and other agencies. The investigations of insect pests are 
being financed in part by contributions from several individuals for a study 
of the white pine weevil, $2,600 having been made available for two years 
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for the purpose. Studies will also be conducted of the larch sawfly and other 
forest insects. The plant disease work will deal especially with chestnut 
blight in an attempt to locate and propagate blight resistant trees, and will 
also take up white pine blister rust and the decay of logging slash. 

High Altitude Studies in Utah. — ^The Brigham Young University of Provo, 
Utah, has had turned over to it a tract of 53 acres of land in the Wasatch 
National Forest, at an elevation of about 7,000 ft. The land will be used for 
experimental work in connection with the Alpine Summer School, which is car- 
ried on each summer for six weeks on Mount Trinpenagos, w’here the university 
erected dormitories, dining halls, and similar buildings two yeafs ago. 

Albanian-American School of Agriculture and Mechanic Arts. — 
Funds are being raised in the United States for the establishment of a school 
of agriculture and mechanic arts in Albania. The Albanian Government has 
set aside a tract of 3,000 acres near Durazzo as a site for the institution. A 
technical school for the training of experts in agriculture, the natural sciences, 
and the industries is contemplated. C. Telford Erickson of New York City has 
been appointed president, and Dean B. B. Jones of Northwestern University a 
member of the board of trustees. 

New Research Institute in India. — A research institute for the Improve- 
ment of crops, esi)eclally cotton, was formally opened at Indore, Central India, 
November 24, 1924. A site of 300 acres has been leased hy the Indore Durbar 
for 90 years at a nominal rental, and a grant of about $75,000 has l>een made 
for capital expenditure by the Indian Central Cotton Committee. An annual 
grant of about $45,000 has been provided for current expenses by the same 
committee and seven of the Central India States. The director of the institute 
will act as agricultural adviser of these States. Other features of the work in 
addition to research will be the development of a comprehensive library on 
crop production and the training of graduate students. All)ert How^ard, for- 
merly Imperial economic botanist at the Agricultural Uesearch Institute at 
Pusa, has been appointed director, and Mrs. Howard physiological botanist. 

Agricultural Education in Australia. — The Waite Agidcultural Institute has 
been established recently by the University of Adelaide to carry on research 
in agriculture. Its creaticjn was made possible thrf)ugh a gift of the late 
Peter Waite, as pastoralist of South Australia, who left £100,000 to the uni- 
versity for agricultural research. This amount the Government of South 
Australia has supplemented hy an appropriation of £5,0(K) jKjr annum. The 
institute has been located at Glen Osmond, 3.5 miles from Adelaide, -on a tract 
of 300 acres of good agricultural land. With the funds available, it is pro- 
posed to conduct investigations in agronomy, agricultural chemistry, plant 
pathology, and plant genetics. 

The Government of Western Australia has authorized the establishment of 
an agricultural college, and an estate in the Avon Valley, one of the richest 
agricultural regions of the State, has been purchased for the purpose. 

Proposed Graduate School of Agriculture at Harvard University. — A 
report of a committee appointed by the board of overseers at Harvard Uni- 
versity to study the Bus.sey Institution recommends that the university estab- 
lish a graduate department of agriculture. The committee estimates that an 
endowment of $12,000,000 would be required to carry out this plan in an ade- 
quate way. This sum would provide $150,000 per annum for 15 new pro- 
fessorships, a like sum for the maintenance of libraries and laboratories, and 
$24,000 per annum for fellowships. The remainder of the endowment would 
be available for new laboratories, greenhouses, animal houses, and dormitory 
accommodations for the 400 students which the committee estimates would 
des^e enrollment. 
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No action on this report has thus far been made public. 

World’s Forestry Congress. — The International Institute of Agriculture and 
the Italian Government have arranged a committee to organize a World’s 
Forestry Congress to meet in Rome early in May, 1926. The headquarters of 
this committee are at the institute and its membership consists of Arrigo 
Serpicri, director of the Royal Higher Institute of Agriculture and Forestry 
at Florence, as president; Anders Fjelstad, delegate of Norway at the Inter- 
national Institute of Agriculture, and Dr. Alessandro Stella, director general 
of forests and State lands at the Italian Ministry of National Economy, as 
vice presidents; Arlberto Merendi, chief inspector of forests at the Ministry 
of National Economy, as secretary ; together with Deocleclo de Campos, Gian 
Francesco Guerrazzi, and Asher Hobson, delegates, rthspectively, to the insti- 
tute from Brazil, Italian Somaliland, and the United States. 

An exhibition of forest products and the machinery u.sed in their con- 
version will be held in connection with the International Fair at Milan. 
This will enable visitors to examine the different products of the wood- 
manufacturing industries and the w^ood-worklng machinery of the various 
countries. 

Excursion.s to typical forest lands in Italy, and possibly in other countries, 
will be arranged to follow the ses.slons of tlie congress. 

New Journals . — Resumptio Oenetiea is being published at The Hague under 
the editorship of Dr. J. P. Lotsy and H. N. Koolman as an abstract journal 
of the current literature on genetics. The initial number contains a list of 
the literature and abstracts of selected articles published in 1923. Ultimately 
it Is hoi>ed to issue the journal monthly. The literature from 19(K) to 1923 
is being reviewed by subjects and issued under the title of Bihliographia 
Oenetiea, of Avhich one volume of 480 pages has been printed and another 
is in press, with eight others in preparation. 

The Journal of the Department of Agriculture of Wentern Australia, 
which was discontinued in 1909, has resumed publication as a quarterly. 
The initial number in the new series was issued in April, 1924, and contained 
an account of the organization and activities of the department of agriculture 
and a large number of short articles on various agricultural topics. 

Agricultura is l)eing published at Santiago de las Vegas, Cuba, as the official 
organ of the National Association of Agricultural Teachers. The initial num- 
ber contains several short articles by the staff of the agricultural experiment 
station at Santiago de las Vegas, announcements, new’^s notes, etc. 

The Ministry of Agriculture of Argentina has discontinued its lioletin del 
Ministerio de Agricultura and is now issuing serially only the Bolotin Mensual 
de Estadistica Agricola, Other information is to be disseminated in the form 
of separate bulletins. 

A new series known as Indian Medical Research Memoirs, supplementing 
the Indian Journal of Medical Research, Is being published by the Indian Re- 
search Fund Association. The initial number is devoted to a Report of the 
Ankylostomiasis Inquiry in Madra.s, by K. S. Mhaskar. 

O, R. E, A, Bulletin is I>eing published by the Committee on the Relation of 
Electricity to Agriculture. The Initial number contains numerous brief notes, 
including one by the editor, E. A. White, on the committee’s investigational 
program. 

Abstracts of Canning Technology Is being published as a quarterly by the 
National Canners Association. The initial number contains abstracts or title 
references to 436 articles published in 1922, together with a list of the pub- 
lications abstracted. 
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Journal of OU and Fat Industries is being published by the American Oil 
Chemists’ Society as a quarterly. The initial number is devoted mainly to the 
proceedings of the fifteenth annual convention. 

Necrology. — Mark A. Carleton, with the U. S. Department of Agriculture 
from 1894 to 1918, and cereall^ from 1900 to 1918, died recently in Peru, 
where he had gone some months previously in the service of a cotton growers’ 
association, located at Piiira. Mr. Carleton was born at Jerusalena, Ohio, 
March 7, 1866, graduating from the Kansas College in 1887 and receiving the 
M. S. degree there in 1893. While in the service of this Department, he served 
as explorer in Russia and Siberia, bringing back a number of durum wheats 
of much value. He was the author of The Small Grains, published in 1916. 

G. M. Murgoci, chief of the agrog^logical section of the Geological Institute 
of Rumania and professor in the Polytechnic School of Bucharest, died March 
5 at the age of 63 years. He was president of tlie International Commission 
on Soil Mapping and director of the International Pedological Charts of 
Europe. 

Professor August von Wassermann, eminent for his studies of immunity 
and related problems, died in Berlin, March 6, at the age of 60 years. 

Miscellaneous . — Science announces that an anonymous friend of plant physi- 
ology has provided a temporary endowment to aid the newly organized Ameri- 
can Society of Plant Pathologists. The principal given is approximately 
$20,000, and the income, which is assured for three years beginning July 1, 
1925, is to be used in aid of any enterprise the society may foster. 

A recent nv>te in Nature states that the foundation stone of the Cotton Tech- 
nical Research Laboratory for India was laid D(K?ember 3, 1924, by the Viceroy 
of India. At the same time he opened an experimental spinning mill, the 
equipment for which had been presented by Lancashire manufacturers. A. J. 
Turner, professor of textiles in the College of Technology, Manchester, has 
been appointed director of the laboratory. 

The first agricultural college in Burma was opened at Mandalay December 
22, 1924. A farm of 600 acres and facilities for a four-year course for 84 
students have been provided. Special attention is to be given to the selection 
of better varieties of rice, beans, cotton, and sugar cane, the study of plant 
diseases, silk culture, and the building up of a pedigreed herd of pure Burma 
cattle. " 

The Ministry of Agriculture of France is establishing an Agronomic Research 
Institute at Clermont-Ferrand. Laboratories will be provided for plant studies 
from the standpoint of agricultural botany, genetics, pathology, entomology, 
etc. M, Cr6pin has been appointed director of the institute. 

The retirement is noted of Dr. C. F, Juritz, chief of the division of chemistry 
of the Department of Agriculture of the Union of South Africa, terminating a 
prolific service^ mostly under pioneer conditions, of about 35 years. 

Dr. Robert L. Pendleton, director of agriculture la Gwalior State, India, 
has been appointed professor of soil technology at the University of the Philip- 
pines and in charge of the work in soils in the department of agronomy. 

The retirement under a new pension law is reported of John E. Bovell, 
director of agriculture, Barbados, and in the service of the department since 
2883. 
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RECENT WORK IN AGRICULTURAL SCIENCE 


A6EICTJLTUEAL CHEMISTEY— AGEOTECHNY 

Obsorvatioiis on tho iiiccliaiiisni of the reiictioii betw(‘»‘n 
iind seriiiii proteins. It. It. IIknlky {Jour. Apr. IlcHcarch [V. K.], 20 
No. 10, pp. /f7J-^S2, 2). — In this iiivestipition of the clumses which take 

place in the proteins of formolr/ed serinns, the effect ()f formaldehyde on the 
precipitation limits of pure ^;l(»bulins and allmmin.s was first deterinined. 

It was found that in the presence of 0.18 per cent formaldehyde puce native 
pseudoglobulins behaved ns if they were converted into euglobiilins and pure 
native albumins into pseiuloglobulins. With larger amounts of formaldehyde 
euglobulins were produced from albumins. The reactions resulting in these 
changes are thought to be of the second order. Determinations of the titra- 
tal)le acidity showed a primary increase in acidity related but not proportional 
(o the amount of formaldehyde. Thi.s was follow^ed by a general decline. The 
pll values determined at the same intervals showed a steady decrease. 

In discussing these results and the results of other investigations along the 
same line, the mechanism of the changes taking place in the proteins of 
formolizcd serum is suggested to be as follows : In tlie first .stage of the reac- 
tion, which is accompanied by increased acidity, the formaldehyde may attack 
(rertain basic groups of the protein molecule, as a result of which the protein 
molecule becomes acid. The set!ond stag" of reaction, in which there is a de- 
crease in titratahle acidity, is attributed to tJie reaction between tlio acid 
protein molecules formed in the first stage of the reaction and the enol group, 
— D(OH)=N— , or similar linkages. “This explanation of the mechanism of 
the changes which take place in the proteins of formolizocl serum is offered 
simply as a suggestion and wltli the full realization that the results presented 
herein are not sufladent to warrant at the present time a final conclu.sion.’’ 

A list of 10 references to the literature is appended. 

Total ash determination in spices, A. L. Meubing {Jour. Ayr, Research 
[U. fif.], 29 {192i), No, 11, pp, 569--57J,),-—Th\s contribution from the Bureau 
of Animal Industry, U. S. D. A., consists chiefly of a compilation of data from 
the literature and from hitherto unpublished determinations made by J, B. 
Martin and by the author on the total ash of various spices. In the case of 31 
of the more common spices, tlie data presented consist of weighted averages for 
from 14 to 841 samples each us determined by from 2 to 23 analysts. Data 
averaged from a few determinations on each variety are also given on the ash 
content of 12 other spices used In powdered form and on the composition of the 
ash of 0 spices. A classified bibliography of 111 titles is appended. 
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A protein from the leaves of the alfalfa plant, A. 0. Chibnall and L. S. 
Noian {Jour. Biol. Chem., 62 (1924), No. 1, pp. 175-178) .—The authors have 
obtained from fresh alfalfa leaves by the method previously described for the 
preparation of spinacin from spinach leaves (B. S. B., 52, p. 708) a protein 
resembling spinacin in its chemical and physical properties, particularly its 
sensitiveness to the presence of s^lts when in weak acid solution. The Van 
Slyke analysis of the protein after hydrolysis with 20 per cent HCl for 27 
hours gave the following results: Amide N 5.61 per cent, humin N in acid 
1.22, humin N in lime 1.46, humin N in amyl alcohol 0.04, cystine N 0.84, argin- 
ine N 16.32, histidine N 3.09, lysine N 9.97, amino N in filtrate 58.56, and nona- 
mino N in filtrate 3.19 per cent. 

A protein from the leaves of Zea mays, A. C. Chibnali. and L. S. Noian 
(Jour. Biol. Chem., 62 (1924) t No. 1, pp. 179-181). — A protein similar to that 
obtained from the cytoplasm of alfalfa and spinach leaves has been obtained 
from the cytoplasm of the leaves of silage corn. The Van Slyke analysis of 
the protein after hydrolysis with 20 per cent HCl for 28 hours gave the fol- 
lowing results : Amide N 7.44 per cent, humin N In acid 1.91, humin N in lime 
2.47, humin N in amyl alcohol 0,19, cystine N 0.77, arginine N 14.69, histidine 
N 4.70, lysine N 8.78, amino N 55.81, and nonamiiio N 2.04 per cent. 

The tryptophane and cystine content of various proteins, D. B. Jones, 
C. E. P. Gessdorff, and O. Moeijlek (Jour. Biol. Chem., 62 (1924), No. 1, 
pp. 18S-195). — ^A large number of proteins, including those isolated by the 
authors in their extensive series of protein investigations and others specially 
prepared for the present study, were analyzed colorimetrically foV their cystine 
content by the method of Folin and Looney (B. S. R., 47, p. 504) and for trypto- 
phan by the method of May and Rose (E. S. R., 48, p. 312). In the latter 
determination, the calculations were made on the basis that the casein used as 
a standard contained 2.2 per cent of tryptophan. The results are reported in 
tabular form, and a tabular comparison is included of the cystine content of 
certain proteins as determined by the colorimetric and the Van Slyke methods. 
In a large number of cases the results obtained by the two methods agreed 
fairly closely. 

Of particular interest in the data reported are the high percentages of trypto- 
phan and cystine In the proteins of wheat bran. The tryptophan content of the 
albumin of wheat bran (4.76 per cent^ is said to be the highest yet reported for 
any plant protein. This protein also contained a high i)ercentage of cystine, 
3.29 per cent. The globulin of wheat bran contained 2.85 per cent of trypto- 
phan and 1.52 per cent of cystine. Since albumin and globulin in approxi- 
mately equal proportions make up about half of the proteins of wheat bran 
(B. S. R., 50, p. 711), the nutritive value of wheat bran assumes an added im- 
portance. 

The globulin of the almond was found to contain much less tryptophan and 
cystine, 1.37 and 0.85 per cent, respectively, than the corresponding proteins 
of Brazil nuts 2.59 and 1.84, the English walnut 2.84 and 2.18 and coconut 
1.25 and 1.64 per cent, respectively. This is in agreement with the results of 
feeding experiments reported by Morgan, Newbecker, and Bridge for almond 
proteins (B. S. B., 60, p. 857), Osborne and Mendel for the excelsin of Brazil 
nuts (B. S. B., 33, p. 262), Mignon for the globulin of English walnuts (B. S. B.» 
50, p. 462), and Johns, Finks, and Paul for the coconut globulin (B. S. R., 41, 

p. 262). 

Other points brought out in the discussion of the data gre the high trypto- 
phan content of the proteins of the oil seeds, the higher content of both trypto- 
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X>lian and cystine in a- than /3-globnlins, and the high content of cystine in 
iactalbuinin (4.25 and 3.91 per cent In two determinations). 

A list of 49 references to the literature is appended. 

A method for the fractional analysis of incomplete protein hydrolysates, 

H. Wasteneys and H. BoitsooK {Jour. Biol. Chem., 62 (1924), No. 1, pp. 1-14, 
fig. 1). — “Briefly, the method involves th^ precipitation of the protein by 
trichloracetic acid, of the metaprotein by careful adjustment of the reaction, 
of the proteoses by NaaSO* at 33 O., of the peptones by tannic acid under 
definitely fixed conditions; and the determination of the residual amino acids 
and simi)le peptides by a slight modification of the alcohol precipitation methods 
of Folin and Denis and Van Slyke and Meyer. No new principle is introduced, 
but quantitative results with these reagents were found to be obtainable only 
under rigidly fixed conditions. The metaprolein fraction is determined on a 
separate aliquot of the original solution. For the assay of the other five frac- 
tions 100 cc, are required, containing not less than 200 mg. of nitrogen. The 
amount of each fraction is estimated by the nitrogen content, obtained by dif- 
ference before and after filtration.*’ 

A note on Dakin’s method as applied to edestin, T. B. Osbobne, C. S. 
liEA\Ti:N woKTH, aud L. S. Nolan (Joar. Biol. Chem., 01 (1924), No. 2, pp. 309- 
313 ). — A sliglit modification in tlie technique of the original Dakin butyl 
aUjohol ineihod of extracting the nionamino acids from the products of protein 
hydrolysis is described, and its application to the analysis of edestin discussed. 
The modification con.si.sts in dropping the solution of the amino acids at room 
temperature into a tall jar containing a large amount of butyl alcohol and keep- 
ing the mixture agitated by stirring with an electric stirrer. The process is 
generally rei)eate(I and the butyl alcohol evaporated In vacuo in portions of 
about 1,500 cc. 

ITsing the modified method on edestin, no oxyglutaminic acid was obtained. 
In view of unpublished exiieriments showing that satisfactory growth can be 
obtained on edestin as the sole source of protein, it is concluded that oxy- 
glutamiiiic acid is not essential for adequate nutrition. From the proline frac- 
tion a crystalline substance was obtained which was identified as a dlketopipera- 
ziiie. It is pointed out that on account of the presence of this substance the 
A' an Slyko method can not be used to estimate the proline from the imino 
nitrogen solulde in alcohol unle.ss the diketopiperazines are hydrolyzed or the 
proline is esterifled as recommended by Dakin. 

The optical properties of some amino acids, G. B. Keenan (Jour. Biol. 
Cheni., 62 (1924), No. 1, pp. 163-172, figs. 11 ). — With the use of the immersion 
method described by Wherry (K. S. R., 39, p. 415), the author has determined 
the optical properties of alanine, aspartic acid, cystine, glutamic acid, synthetic 
glycocoll, leucine, phenylalanine, serine, tryptophan, tyrosine, and valine. The 
data reported include crystal habit, refractive indices, characters shown in 
parallel and convergent polarized light with crossed Nicols, and diagnostic 
characters. Photomicrographs of the acids are also given. 

A contribution to the chemistry of grape pigments. — ^III, Concerning 
the anthocyans in Selbel grapes, R. J. Andebson (Jour. Biol. Chem., 61 
(1924), No. 3, pp. 686-694 ). — In continuation of the studies previously noted 
<K. S. R., 52, p. 610), a similar examination was made of the anthocyan occur- 
ring In the dark blue Selbel grape. As determined by the composition of the 
anthocyanln chloride and the anthocyanidln chloride, the anthocyan was iden- 
tified as oenin, the glucoside derived from Vitis vinifera, thus showing that 
in this cross between the American varities V. aestivalis and V. rupestris and 
the European variety V. vinifera the pigment of the European grape is inherited 
by the hybrid 
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Insulin from the cod fish. — ^The direct application of picric acid to the 
islet tissue, H. W. Dudley (Biochem. Jour., 18 (1924), No. 3--4, pp. 665-668 ). — 
A convenient method is described for collecting and preserving the islet tissue 
of the pancreas of cod for the preparation of insulin. The method consists In 
removing the tissue from freshly cut fish and dropping it Immediately into 
saturated aqueous picric acid, l^e material, which can be kept without re- 
frigeration, is worked up by pouring off the picric acid solution into a con- 
venient receptacle, cutting up the tissue with scissors, grinding it in n mortar 
with sand, and returning it to the picric acid. After standing for a day, the 
material is filtered and the pi(a*ic at'id solution discarded. The tissue is then 
ground repeatedly in a mortar with small amounts of a 75 per cent aqueous 
solution of acetone (150 c(?. of tlie acetone being used for 9.C gin. of the moist 
tissue), centrifuged, and the picrate converted into a soluble hydrochloride by 
the metliod iireviously described (E. S. II., 51, p. 502). 

It is stated that a yield of 15.12 rabbit units per gram of tissue was obtained 
by this method from the Islet tissue of the cod, although collected from fish 
which had been caught at varying intervals up to 24 hour.s before the extrac- 
tion. It is estimated that the islet tissue of the cod contains, weight for weight, 
about 10 times as much insulin as mammalian pancreas. 

Studies on pentose metabolism. — I, A colorimetric method for the esti- 
mation of furfural, G. E. Younghukq and G. W. Pdcher (Jour. Biol. Chem., 
61 (1924) f No. 3, pp. 74i-746). — The method described is based upon the reac- 
tion between furfural and aniline in the presence of acetic acid. ^The technique 
is essentially as follows: 

From 1 to 5 cc. of the distillate or reaction mixture to be tested, diluted if 
necessary so that 2 cc. contains between 0.01 and 0.05 mg. of furfural, is 
pipetted into a tube calibrated at 10, 15, and 20 cc., and to this as well as to 
two similar tubes are added from 1 to 2 drops of a 0.5 per cent alcoholic 
solution of phenol phthalein. Into one tube containing only the phenolphthaleiii 
is pipetted 1 cc. of a standard solution containing 0.02 mg. of furfural in toluene- 
saturated w'ater, and to the <jtber 1 cc. of a similar standard containing 0.05 
mg. To each of the tubes is then added, drop by drop from a capillary pipette, 
50 per cent sodium hydroxide until a permanent pink color Is obtained, after 
which exactly 0,5 cc. of aniline and 4 cc. of acetic acid are added. The con- 
tents of each tube are diluted to 10 cc. with distilled water, thoroughly mixed, 
and the tubes are allowed to stand in diffused light or in the dark for 15 min- 
utes, after which they are compared in a colorimeter with the standards. 

Data are given showing that the new method gives results in clo.se agreement 
with those obtained by the Official gravimetric phloroglucinol method and 
slightly lower than those obtained with the Pervler and Gortner electrometric 
method (E. S. B., 51, p. 12). 

Fat-soluble vitamins. — XX, A modified technique for the determina- 
tion of vitamin A, H. Stkbnbock, M. T. Nelson, and A. Black (Jour. Biol. 
Chem., 62 (1924), 1, pp. 275-286, pi. 1, figs. 4). — ^The evidence advanced In 

a previous paper of the series (E. S. R., 50, p. 363) that the growth-promoting 
properties of what has been known as the fat-soluble vitamin are really due to 
both the antiophthalmic vitamin (vitamin A) and the antirachitic vitamin is 
thought to necessitate a revision of methods of determining vitamin A which 
have used growth as the criterion for the quantitative occurrence of this 
rltamin. 

By irradiating the experimental animals, failure to grow as the result of lack 
of antirachitic vitamin Is avoided, and the continued growth or failure to 
grow after a certain period is a measure of the presence or absence of 
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vitamin A. Data are reported In tables and charts illustrating? the use of the 
modified method. In determining the vitamin A content of millet seed and of 
alfalfa, the former was found to contain considerable quantities of vitamin A 
but to be deficient in antirachitic vitamin. Alfalfa cured in the dark was 
found to be rich in vitamin A, but when cured in the sun to be deficient in 
vitamin A but to contain the antirachitic factor. 

Vitamin studies: The water-soluble growth-promoting factors. — The 
quantitative determination of the growth-promoting factor for bacteria 
[trans. title], H. Davidsohn {Uiochem, Ztschr., 150 No, S-//, pp. 804- 

SS6, figs, 3), — This paper consists of an extensive review of the literature on 
the water-soluble vitamins, the rei)ort of a study of various methods of de- 
termining quantitatively the growth-promoting substance for bacteria, with 
the development of a new method for this determination, and a theoretical 
discussion of the possible use that can be made of this method. 

An examination of various bacteria led to the selection of liacillus coU as 
best suited for the purpose. The method finally adopted consisted essentially 
in measuring the growth induced in this organism by the degree of turbidity 
produced in a given susi)ension under specified conditions. The standard 
fixed for comparative determinations was the amount of the substance to be 
tested which would give, after four hours’ incubation at 37® C. with a given 
amount of B. coU, double the turbidity produced by the control without the 
added substance. 

A list of 34 references to the literature is appended. 

A critical study of the Jeudrassik reaction for water-soluble B, V. E. 

Levine {Jour, Biol, Chertt,^ 08 (1984), No, f, pp. 157-161). — The ferric ferri- 
cyanide reaction considered by Jendrassik to be specific for vitamin B (E. S. 
It., 60, p. 506) is reported to be positive for nearly all phenols and also for 
certain nonphenolic compounds. Negative results were obtained with phenols 
following reaction with alkali, as was shown by Jendrassik to be the ca.se 
with preparations containing vitamin B. Negative results were also obtained 
with certain organic acids, aldehydes, ketones, and carl>oh 5 ^drates. 

It is concluded that the test is not specific for vitamin B, but that It suggests 
the possibility that the vitamin B molecule may contain one or more phenolic 
groups. 

Ood-llver oil and its by-products, A. D. Holmes {Jour. Amer. Phann. 
Assoc., IS {1924), jVo. 12, pp. 1112-1115, fig. 1). — A general description is given 
of modern methods of manufacturing medicinal cod liver oil and its by-prod- 
ucts, with special emphasis on the variations in the vitamin content of the 
oil, depending upon whether it is rendered from fresh livers or prepared by 
the rotting process or by renovating nonedible oils. 

The chemistry of synthetic sweetening compounds, G. M. Dyson {Chem. 
Age [London}, 11 (1924), ^o. 286, pp, 572-574) This is a review of present 
theories concerning the correlation of the sweetness of certain synthetic or- 
ganic compounds, such as saccharin, with their structure. The method of 
manufacturing saccharin is also outlined. 

Merckxs catalogue of reagents, E. Mekcic {MenJe's Reagenzien-Verzcichnis. 
Darmstadt: L, 0. Wittich, 1924, 5, ed., pp, [d]-t-d5d).— This volume, of which 
this is the fifth edition, contains an extensive list of chemical reagents and 
reactions classified under the authors’ names, with brief descriptions of the 
preparation and use of the reagents and of the technique and significance of 
the reactions and references to the original literature. At the end of the 
volume the reagents and reactions described are arranged according to sub- 
jects, with cross references to the authors. 
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A systematic handbook of volumetric analysis, F. Sutton, rev. by W. L. 
Sutton and A. E. Johnson {Philadelphia: P. IHaokision*8 Son d Co,, 11, 
ed,, rev, and enU, pp, XlI’\-629, figs, 120). — ^In the preparation of the eleventh 
edition of this well-known volume every section has been thoroughly revised, 
and the section on gas analysis has been entirely rewritten by H. Bollings and 
J. S. G. Thomas. The International Atomic Weights for 1923 have been used 
throughout and all factors recalculated where necessary. 

A method for the quantitative determination of ammonium salts [trans. 
title], S. Lovoken (Ztachr, Analyt, Chem., 6^ {192^) i No. 12, pp. 457-4'fO). — ^The 
author recommends for the determination of ammonium salts direct titration 
with sodium hydroxide in the presence of alcohol, with thymolphthalein as 
indicator. To obtain accurate results, the concentration of alcohol at the end 
of the experiment must be at least 50 per cent and the total volume not 
more than 10 cc. The method is considered applicable to the determination of 
small as well as large amounts of ammonium salts of either strong or weak 
acids. The strength of the base must correspond to that of the salt being 
titrated. 

An iodometric method for the determination of sodium in small amounts 
of serum, B. Kbamiiib and I. Gittjleman {Jour. Biol. Chem., 62 {1924), No. 2, 
pp. S53-660). — On account of the unsatisfactory results reported by some 
investigators In the use of the gravimetric method of determining sodium 
described by Kramer and Tisdall (B. S. R., 45, p. 716), the authors have fur- 
ther modified the procedure by determining the antimony in the xirecipitate by 
iodometric titration. The various steps in the x>i'ocedure are outHned as fol- 
lows : ** First, the precipitation of the sodium as the pyroantimouate compound ; 
second, the separation of the 8ux>ernatant fluid from the precipitate by cen- 
trifuging, followed by either siphoning or careful aspiration of all the suiier- 
natant fluid ; third, the solution of the precipitate by means of an excess of 
concentrated hydrochloric acid or the acidification of the supernatant fluid with 
resolution of the precipitate that forms ; fourth, the reduction of antimonic ion 
with a simultaneous oxidation of the iodide ion of hydrlodic acid to free iodine ; 
and lastly, the reduction of free iodine to iodide ion by sodium thiosulfate 
with the formation of sodium iodide and sodium tetrathionate.** 

The chemical reactions involved are discussed, and data are rei)orted on 
various analyses, indicating the degree of accuracy of the method. The maxi- 
mum error is considered to be ±2 per cent. 

The graphic determlDatlon of carbon dioxide output and the respiratory 
quotient with the dllTerential spirometer [trans. title], E. Helmbeicr and 
R. Wagneb {Biochem. Ztsohr., 149 {1924), No. 5-d, pp. 560-565, figs. S). — ^A 
furtlier discussion of the apparatus previously noted (B. 8. R., 51, p. 806). 

On the determination of sugar in small amounts of blood, M. Gilbebt 
and J. C. Bock {Jour. Biol. Chem., 62 {1924), PP* 56J-566, fig. 1). — In 

the method described the samples of blood are collected in specially prepared 
capillary tubes and weighed on a torsion balance. The contents of the tubes 
are then aspirated into water in precipitation tubes of special design, and the 
determination is made by a modification of the Folin-Wo method adapted to 
small amounts of blood. 

The nature of the sugar in normal urine. — ^1, A comparison of the 
glucose equivalent of various sugars in different methods for the deter- 
mination of glucose, I. Qseen WALD, J. Samet, and J. • Gnoss (Jour. BM. 
Chem., 62 {1924), No. 2, pp. 397^99 ). — The data obtained in a comparison of 
various methods of determining the glucose equivalent of X mg. of various 
pure sugary are reported in the accompanying table. Attention is called to the 
fact that the amounts of sugar were so chosen as to bring the depth of color 
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or the amount of titrated material within the prescribed range, and that, since 
the glucose equivalent in general varies with the concentration of the sugar, 
the values obtained are only approximately correct and are not applicable to 
all concentrations. 

• 

Comparison of the reducing action of various sugars toith that of glucose 


Glucose equivalents of 1 mg. of sugar 


Methods 


Sugar 

FoUn- 

Wu 

1 

Shaffer- ! 
Hart- 1 
maun j 

MacLean 

Benedict and 
Osterberg 

Sumner 


NasCOs 

NaOH 


Mg. 

i 

Mo. 1 

Mg. 

Mg, i 

Mg. 

Mg. 

Xylose... 

0.94 

0.96 

0.83 

1.09 

1.28 

1. 14 

Arablnose i 

.80 

i -80 

.80 

1.02 

1. 17 

1. 17 

Fructose.. 

.91 

.90 

.94 

.96 

1.08 

1.00 

Ottlactoso. 

.76 

.80 

.77 1 

.95 , 

1.04 

.96 

Munnoflo ' 

.58 

! .81 1 

.93 ; 

1.08 

.86 

.76 

Maltose 

.40 

[ .42 ! 

.46 

.82 

.77 , 

.70 

Lactose - ; 

.45 

.53 i 

.61 

.78 

.74 

.70 

(Hucosamine 1 

.92 

1 .90 1 

.95 

.98 

.54 

.34 

1 


i i 

. 



j 



The Benedict and Osterberg sodium carbonate, MacLean, Folin-Wu, Shaffer- 
ITnrtmann, and Benedict-Osterberg sodium hydroxide methods have all been 
noted (E. S. R., 3D, p. 112; 41. p. 606; 42 p. 712; 45, p. Ill; 46, p. 417). 

Analytical methods and observations on the organic phosphorus of the 
urine, G. E. Toungbubq and G. W. Puchkr {Jour, Biol. Chem.y 62 ( 1924 ), 
^^o. ly pp, SjI- 44^ tiff- f). — The authors, with the technical assistance of H. A. 
Day, have examined various methods of determining the organic phosphorus 
of the urine by the removal of inorganic phosphates by precipitation and the 
subsequent estimation of the organic phosphorus in the filtrate. 

Of the various precipitants magnesia mixture was selected as the most 
satisfactory, and for the subsequent determination of the organic phosphorus 
a modification of the colorimetric method of Bell and Doisy (E. S. R., 44, p. 
613). The filtrate is digested with sulfuric and nitric acids in a Pyrex test 
tube (200 by 25 mm. and graduated at 26 cc.), with copper sulfate added to 
hasten the decomposition and to serve as indicator in the subsequent neutrali- 
zation with ammonia. To obtain the same degree of acidity in the unknown 
and standard solutions the cooled mixture is diluted, neutralized with phos- 
phorus-free ammonia water, and reacldified. The rest of the procedure is the 
same as the original Bell>Doisy method, except that the mixture is kept through- 
out the experiment in the same tube and finally made up to 25 cc. and compared 
in the colorimeter. 

The method is admitted to give low results on account of the loss of phos- 
phorus in the digestion with acids. Efforts to overcome this loss have thus 
far been unsuccessful. The losses of phosphorus in urine on standing for 
two days were found to be within the limits of experimental error. 

Data are reported on the organic phosphorus excretion of 12 medical students 
(males) for 24 hours in 2-hour periods. The amounts excreted by the same 
subject fluctuated considerably, variations of over 100 per cent being obtained 
in successive 2-hour periods. The minimum, maximum, and average figures 
obtained were 0.08D, 0.187, and 0.131 mg. per kilogram In 24 hours. 
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Climatic laws, S. S. Visher (New York: John Wiley <€ Sfons, Inc,; London: 
Chapman d Hall, Ltd,, 192i, pp, 96, ftps, 9; rev, in Amer, Jour, Sci,, 5, fter., 
9 (1925), No, 1, pp. 78, 79), — ^Thls book gives 90 generalizations as to the 
geographic distribution and variation of temperature, wind, moisture, and 
miscellaneous phenomena. 

The laws of windis and moisture, S. S. Visher (Ann. Assoc. Amer, Qcogr,, 
IS (1923), No, 4* pp* 169-207), — ^l"he laws concisely formulated, with references 
to tlie literature, relate to kinds, direction, velocity, and steadiness of winds; 
sources of moisture; rate of evaporation; distribution <»f moisture; relative 
numidity; condensation; and percipitation with reference to kind, place distri- 
bution, diurnal and seasonal distribution, and annual variability. 

Effects of tropical cyclones upon the weather of mid-latltudes, S. S. 
Visher (Geogr. Rev., 15 (1925), No. 1, pp. 106-1 H). — ^This article presents 
evidence and arguments to support the hyi)othesis “ that tropical disturbances, 
particularly tropical cyclonic disturbances, give rise to many of the irregular 
weather changes of the rest of the world.** It is stated that “ the effects of 
tropical cyclones upon the weather of mid-latitudes arc both direct and indirect. 
The direct effects are partly the same as those produced within the Tropics and 
are partly different. Among those that are the same, mention may be made of 
the changes in air pressure, wind direction and velocity, cloudiness, humidity, 
and precipitation.” The Indirect effects “are of three main tirpes, those due 
to disturbances in the normal planetary circulation, those due to disturbances in 
the so-called iiermanent * centers of action,’ and those due to the influence of 
the tropical storms themselves upon other cyclones in middle latitudes.” 

[Fluctuations in solar radiation and their relation to weather] (Smithsn. 
Misc. Collect., 76 (1924), No. 10, pp. 22-30, figs, 4; ahs. in Jour. Franklin Inst., 
198 (1924), No. 6, pp. 848-850). — Observations at Mount Wilson, Calif, (later 
at Mount Harqua Hala, Ariz.), and at Calama, Chile (later at Mount Monte' 
zuma), of the same character as those already noted (E. S. R., 60, p. 500), are 
reviewed. “ The two stations join in Indicating the march of the solar heat up 
and down, and within the past year the fluctuations have ranged over about 4 
per cent. During the years 1914 to 1921, the results had run generally at a 
level of about 1.95 calories per square centimeter per minute. Beglning in 
1921, a notable downward march began, and by September, 1922, the monthly 
mean values were ranging at about 1.91. This lower level continued, with 
minor fluctuations, for a number of months, and the lowest values were 
reached in February and March, 1922, After that there was a gradual increase, 
until in September and early October, 1923, the values had come to an average 
level of about 1.93. Still more recently, there has begun a slump, so that at 
latest advices, up to February 1, 1924, the solar heat outside the atmosphere is 
running at approximately 1.92 calories.*' 

It is explained that there is no simple relation between fluctuations in solar 
radiation and rise or fall of temperature. “Consequently the study of the 
dependence of weather on solar radiation must be very long continued and 
tliorough before it will be possible to hazard predictions based upon the varla- 
tion of the sun, or even’ to know for certain that the variations of the sun are 
of importance for our forecasters.” 

Atmospheric electric currents, normal and abnormal, and their relation 
to the growth of plants, V. H. Bxaokicak (Quart. Jour. Bog. Met. 8oc. 
ILondonl, 50 (1924). Bo, 211, pp. 197^207, figs. )?).— ‘Reviewing the work of 
others and summarizing the results of field, pot, and laboratory experimsnts of 
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his own at Rothamsted, the Harper Adams Agricultural College, and Lin- 
(luden, Scotland, extending over several years, the author concludes in brief 
“ that although no indubitable evidence has been obtained as to the favorable 
effect of the normal atmospheric current, yet the converging evidence now 
available from the laboratory, from pot cultures, and from the field can leave 
no doubt as to the favorable effect on the growth of plants which larger 
electrical discharges are able to produce,” and he expresses the oifinlon ” that 
in the biological effects of atmosi)heric electric currents we have a field of ex- 
ploration of Importance to both pure and applied science.” 

Influence of meteorological factors on tree growth. — Influence on the 
trunk circumference of a flr tree [truns. title], H. Nakahhima {Jour, Col. 
Agr., Hokkaido Imp. Unw., 12 (152-$), No. 2, pp. pis. U, figs. 5).— - 

Observations with a Frie<irlch “growth autograph” (Zuwachsautograph) on 
a representative 50-year-old fir (Abies mayriana) growing on a deep, well- 
drained loam soil are recorded and discussed in detail. Tlie growth measure- 
ments extended over a i>eriod from November 15, 1913, to December 31, 1918, 
and were accompanied by observations on soil and air temperature, precipita- 
tion, evaporation, humidity, cloudiness, sunshine, and wind. 

The results showed two causes of change in trunk circumference, namely, 
growth, and swelling or contraction of the water-carrying tls.sue. A close 
nilation with meteorological conditions was evident. Four i>eriods are differ- 
entiated, vegetative, spring transition, fall transition, and rest. During the rest 
period, temperature was the controlling factor, in the vegetative period, pre- 
cipitation. In the transition i)erlods, the ratio of transifi ration to absorption 
was the determining factor. 

The relation between air temperature and circumference during the rest 
period is expressed as follows : 


-0.086265(2—0') 

l/=0.66369. 10 — G.2. 

The relation between rainfall and trunk circumference during the vegetative 
peri<j<l is represented by the following e(|uatiou : 

— 0 . 41797 . 

y =«0.055-0.02785 ( a? -f 0.5 ) 

Some aspects of the use of the annual rings of trees in climatic study, 
A. E. Douoijiss (Smithsn. Inst. Anti. Upt., 1922, pp. 223-239). — This article is 
reprinted from a source already noted (E. S. K., 47, p. 510). 

The temperature region map, A. E. Parkins (Abs. in Ann. Assoc. Amer. 
Ueogr., IS (1928), No. 4, pp. 214. 215). — This is an abstract of a paper ijresented 
at the Ann Arbor meeting of the Association of American Geographers, In 
which was briefly reviewed the development of the idea of temperature regions 
and a comparison made of various temperature region maps, the merits of a 
map proposed by the author being explained. 

Rainfall map of Sweden [traus. title], A. Wallen (Meddel. Statens Met. 
Ilydrog, Ansi., Bd. 2, No. S; rev. in Nature ILondon^, 114* (1924)* No. 2868, 
p. 588). — ^The map shows annual and monthly rainfall based on data from 
widely distributed stations for 1881 to 1920, with a summary of the data used 
and a discussion of the cartographic methods employed. 

[Heaviest rainfall ever recorded on the Island of Guam] (Qttam 
Recorder, 1 {1924), No. 8, p. 5). — ^A typhoon passing to tlie south of Guam on 
October 1, 1924, was accompanied by a rainfall on the island of 19 in. in 15 
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hours, 28.25 in. in 30 hours, and 33.09 in. in 48 hours. This is the heaviest 
rainfall recorded for the island and resulted in floods which did much damage. 

SOILS— PEETILIZEBS 

The moisture equivalent as influenced by the amount of soil used in its 
determination, F. J. Veih meter, O. W. Israelsen, and J. P. Conbad (Cali- 
fornia Sta. Tech, Paper 16 (192/^), pp, 64, pls, 2, figs. 10), — Studies of the 
Influence of the amount of soil used in the determination of the moisture 
equivalent in flve different soils are reported. 

The results showed that the amount of soil used materially Influences the 
moisture equivalent, the smaller the sample the larger the percentage of 
water retained. The difference was greater with small samples than with 
large ones. Some clay soils were found to become impermeable to water 
during centrifuging when the amount of soil placed in the centrifuge cup was 
Increased, and these soils reabsorbed the supernatant water when the cen- 
trifugal force was relieved. 

The moisture content was found to increase from the inner to the outer 
surface of a GO-gm. block of soil, but the rate of increase was lower than 
that resulting from reducing the size of sample from 60 to 5 gm. The amount 
of water retained within blocks of soil much larger than 60 gm. probably 
increases from the inner to the outer surface if the soil is centrifuged long 
enough to establish equilibrium. The apparent specific gravity of a 60-gm. 
block of soil was found to be significantly greater than that of«a 10-gm. block, 
and decreased continuously as the size of sample w^as decreased from 60 to 
10 gm. The apparent specific gravity within a 60-gm. sample increased sig- 
nificantly from the inner surface outward to a point about 0 mm. within the 
sample, beyond \vblch it remained substantially constant to the outer surface. 

The placing of weights on the inner surface of 5-, 10-, 20-, or 30-gm. samples 
decreased the amount of water retained by the soil. Subjecting the moist 
soil to centrifugal force until the moisture w^as in equilibrium with this force 
resulted in the establishment of an equipotential region throughout the block 
of soil. In general, it was found that the average pore space does not limit 
the amount of w^ater retained by the soil block, and it is considered probable 
that the outer layer of the flne-textured soils is saturated, or nearly so. 

When precision is desired, it is considered necessary to measure the sample 
by weight rather than by the measuring cup. The variation in moisture 
equivalent with samples of different sizes was found to be influenced by the 
degree of compactness as well as by the depth of the sample in the centrifuge 
cup. The results as a whole are taken to indicate that further standardization 
of the moisture equivalent method is necessary if comparable results are to 
be obtained. 

The reservoir capacity of soil [at the Irrigation Substation] « O. G. Weight 
(Washington Col, Sta. Bui. 187 (1924), pp. 101, 102), — Studies of the I’eservoir 
capacity of six plats of the substation soil at depths of from 1 to 6 ft. showed 
that the water-holding capacity and rate of water penetration of the soil in 
the six plats was very uniform. This soil was found to hold as much as 
3.5 in. of water per foot when saturated in the field and 2.5 in. per foot under 
conditions of equilibrium kfter being thoroughly Irrigated, thus indicating that 
the upper soil blanket of 6 ft. will hold 15 in. of water before any loss by deep 
percolation takes place. It was further found that this soil must contain 0«5 In. 
per foot in order to have any water available for crops. Irrigation of from 
2 to 8 in. every 20 days was required to keep this soil restocked with wat«r 
during ^e irrigation season where there wmre no crop demands upon it 
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Thermal diffuaivity and conductivity of some soil materials, L. li. 

iNGERSOix and O. A. Kokpp {Phyg. Rev., B. sor., 24 (1924)^ No. 1, pp. 92, 93). — 
The results of thermal diffnsivity determinations of quartz sand, sandy clay, 
calcareous earth, and packed snow are briefly reported. The method used Is 
based on the principle of linear heat flow in a slab whose faces are suddenly 
chilled. The material was packed in a narrow sheet copper box having broad 
faces, with a resistance thermometer in the center. After standing at room 
temi)erature for two days it was placed in stirred ice water and the time 
required for the temperature to fall half way to zero was noted, thus allowing 
direct calculation of the diflCuslvity. It is noted that where comparison of the 
values found with existing data is iK)8sible, the agreement is satisfactory. 

The results showed that sandy clay gave the highest result of the earthy 
materials and the calcareous earth and quartz sand the lowest. The densely 
packed snow gave the highest result of all the materials. 

The chemistry and physics of clays and other ceramic materials, A. B. 
Skaiilk (Nctr York: Van Nogtra7id Co., 1924, PP* XIII-\-^95, pgs. 52). — This 
book, while prepared primarily from the ceramic standpoint, contains a large 
amount of Information relating to the chemistry and physics of clays which 
should be of value in a study of soils and soil dynamics. 

The electrical charge on a clay colloid as influcmced by hydrogen-ion 
concentration and by different salts, W. C. Day huff and D. R. IIoaglanp 
{i^oil iSfoi., IS (1924), No. 5, pp. — In a contribution from the Uni- 

versitj^ of California the results of measurements made of the cataphoretic 
charge on a clay colloid as influenced by varying Il-lon concentrations and by 
varying salts are rei>orted. 

It was found that the colloid remained negatively charged within the entire 
range of H-ion concentrations used, namely, from pH 2.1 to pll 12.7. The ])re- 
domlnant factors determining the .stability of the suspension were the nature 
and the concentration of the cations present in the medium. It is suggested 
tliat an alkaline reaction may sometimes cause deflocculatioii primarily be- 
<‘ause of the lessened .solubility of di- and trivalent cations rather than because 
of the direct effect of the OH-ion concentration. 

A study of the tolerance of plants to acid conditions as detcriiiiiied by 
the hydrogen Ion concentration, L, W. Tarr (Delaware iS7fi. linJ. 139 (1925), 
pp. 15, 16 ). — It is stated that preliminary experiments conducted with a sand, 
clay loam, and a muck soil showed that soils differ materially in their re- 
sistance to change In reaction. The addition of small amounts of acid or alkali 
to the sand produced appreciable changes in reaction, whereas the muck re- 
sisted an appreciable change in reaction even upon the addition of relatively 
large amounts of acid or alkali. This is taken to Indicate that the buffer 
action of the sand is slight, while that of the muck is considerable. The clay 
also exhibited considerable buffering effect. It is thought that the organic 
matter in some soils is undoubtedly a considerable factor In offering resistance 
to a change in reaction, and in others is due to colloidal iron, alumina, and 
silica. An effort is being made to correlate the buffer action observed with the 
colloidal materials of soils. 

Soil acidity in relation to soil type groups, in Nacogdoches County, 
Texas, B. H. Hbndkickson (Soil Sci., 18 (1924), No. 5, pp. 383-^85, fig. i).— 
In a contribution from the U. S. D. A. Bureau of Soils the results of over 200 
acidity tests of various soil types occurring In Nacogdoches County, Texas, are 
briefly summarised. Acidity tests were made of virgin soils only and accord- 
ing to natural soil horizons. 

It was found that the reactions of the first horizons are quite similar for the 
various soil groups. This condition apparently reflects the common character, 
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namely, the surface organic layer. Below this horizon the several groups vary 
one from the other in tesctural and structural character, and as regards aera- 
tion and internal drainage. Correspondingly the soil reaction curves for the 
separate groups diverge for increasing depths below the surface. Increasing 
acidity is invariably associated with finer textures, poorer aeration, and poorer 
internal drainage conditions. 

Causes of variations in reaction within the soil ty|)e were found to be almost 
entirely traceable to discernible physical variations within the type. It further 
appeared that the atddity relationship dei)cnds more upon the internal drain- 
age than upon the regional drainage. It is also considered apparent that under 
climatic conditions tending to produce soils well leached of calcium carbonates, 
it is entirely possible to estimate the mean acidity content of well-developed, 
well-weathered types, and to show fairly consistent differences between the 
acidity contents of diverse types of this character. 

The vci*tical movement of alkali under irrigation in heavy clay soils, 
F. T. Shutt and J. M. Macoun {Roy. Soc. Canada, Proa, and Trans., 3. ser., 
17 {1923), Sect. Ill, pp. 71-74)* — A continuation of previous studies Is reported 
(B. S. R., 49, p. 613). It is noted that the experimental plats have received 
three irrigations each season for the past eight years, and that no surface indi- 
cations of alkali have been evident. 

The chemical data indicate that the saline content of the first 18 in. has 
remained practically unchanged. It is concluded that an area of heavy cla.v 
underlaid by a heavily impregnated subsoil may be safely irrigated for a number 
of years, provided the irrigation is judicious and that at the outset the surface 
soil to a depth of 18 in. is free, or practically free, from alkali. 

The * ‘alkali” conten t of soils as related to crop growth, P. T. Smirr 
and J. M. Macoun {Roy. Soc. Canada, Proc. and Trans., 3. ser., 17 {1923), 
Sect. Ill, pp. 75-78). — A continuation of studies begun in 1917 (B. S. R., 49. 
p. 513) is presented covering the results obtained in the season of 1922. 

It is concluded that the results of this investigation from the beginning point 
to 0.35 per cent of sodium sulfate, when present in the chief root feeding zone, 
as being the limit of tolerance for wheat. Fairly good crops of wheat have 
been raised on soil containing a higher saline content, but almost invariably 
distinct signs of distress have been evident when the amount passed 0.6 per 
cent. The presence of magnesium sulfate in addition complicates the question, 
but it is considered evident that when the alkali content approaches 1 per cent 
in the first 6 in. of soil the limit of tolerance for good vigorous growth has been 
passed. 

Alkali studies, — ^I, Tolerance of wheat for alkali in Idaho soil, R. B- 
Neidig and H. P. Magnuson {Soil Sci., 18 {1924), No. 6, pp. 449-487, figs. 3).— 
Studies conducted at the Idaho Experiment Station on the tolerance of wheat 
for alkali in silt loam soil are reported. 

The results with the first crop showed that wheat was not affected by 
sodium carbonate until 0.1 per cent recoverable salt was found in the soil. 
At 0.2 per cent concentration there was evident toxicity, and 0.3 per cent 
recoverable salt always resulted in a total crop failure. Sodium chloride 
when present alone in the soil was not harmful to the growth of wheat until 
0.2 per cent recoverable salt concentration was reached. A concentration of 
0.25 per cent showed a decided toxicity. 

Recoveries of 0.76 per cent sodium sulfate failed to show any detrimental 
effect on crop yield. The tolerance for this concentration of sodium sulfate 
was materially decreased by the presence of 0.07 per cent of sodium chloride. 
In the presence of the same amount of sodium sulfate, sodium carbonate 
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showed no effect until its own maximum tolerance limit of approximately 
0.1 per cent was reached. In combinations of sodium carbonate and sodium 
chloride, small recoveries of either salt had an Influence on crop yield only 
when the other salt concentration approached its maximum tolerance. 

The results with the second crop showed that any toxic effect of the salts 
on plant growth was so effectively overshadowed by the stimulation of all 
treatments except the very highest carbonates that no measurement of toxicity 
could be made. However, where more crops were grown on the same soil this 
stimulation was overcome, and characteristic toxicities again became apparent. 

The alkali soils in Hungary andi their reclamation, A. A. J. de ’Sigmond 
{Ret\ in Soil Sci,, 18 (1924) t No. 5, pp. 379-S81). — This Is a short review of 
a monograph by the author on the subject. 

On the nature of bum-outs, P. T. Shutt and J. M. Macoun (Roy. Soc. 
(Canada, Vroc. and Trans., 3. scr., 17 (1923), Sect. Ill, pp. 79-82, fig. 1). — A 
continuation of previous work on the subject is noted (E. S. R., 48, p. 423). 

The results of previous work are confirmed and the fact established that 
a burn-out Is an area from which the surface soil has been removed. The 
subsoil is what is exposed at the bottom of a burn-out. On first breaking up 
these burn-outs, it has been noted that the crops are lighter on the site of the 
burn-outs than on the adjacent unaffected land. Cultivation for a few years 
brings about a uniformity of crop growth on such tracts, proving that the 
subsoils of the semiarid areas are fairly rich in plant nutrients and can be 
brought into a state of productiveness by tillage. 

[Soil bacteriological studies at the Idaho Station] (Idaho Sta. Bui. 135 
(1925), pp. 21-25). — Studies of the occurrence of Azotobacter in 106 samples 
of timbered soils of northern Idaho in which nitrification did not proceed nor- 
mally indicated the presence of the organism in but 24 samples. The soils 
were divided into five classes, ranging from virgin timber to those cultivated 
for many years, and no correlntion was evident between cultivation and the 
presence of the organism. Virgin timber soils contained the organism in a 
slightly greater number of cases than the cultivated soils. 

Tests of 00 samples of this soil as to their ability to support the nitrogen- 
fixing organism showed that all supported it for a considerable period of time, 
and all but 14 still contained it after from 15 to 18 months. 

Determinations of the H-ion concentration of each of the 106 samples by 
the electrometric method shoved the majority of these soils to be neutral or 
basic, while the more common acidity tests showed all of these soils to be acid, 
in spite of the fact that they did not respond to applications of lime. 

Tests of the influence of the leaves, needles, and bark from ash, maple, cedar, 
lar(»h, white pine, yellow pine, and white and red fir on nitrogen fixation showed 
that in general the needles were more toxic than the sawdust from the same 
tree. Cedar was the most toxic, followed by the pines. These results are 
taken to Indicate that the tree products which litter the soil are toxic to the 
nitrogen-fixing organism. 

A study of* the effect of various amounts of combinations of the carbonate, 
chloride, and sulfate of sodium on ammonia formation from blood, nitrate 
formation from ammonium sulfate, and on the growth and yield of wheat (see 
above) In a neutral silt loam soil showed a gradual decrease in total water- 
soluble salt as time progressed after their application. Sodium carbonate 
stimulated the ammonlflcation of blood and the nitrification of ammonium 
sulfate during the period of growth of the first and second crops. Sodium 
chloride was toxic toward ammonlflcation and slightly toxic toward nitrification 
during the first period, and slightly toxic to both processes during the second 
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period. Sodium sulfate was toxic toward ammouification and had little or no 
effect on nitrification daring the first period, and was slightly toxic to both proc- 
esses during the second period. The two salt combinations were toxic toward 
ammonification in every case in the first period, and generally stimulated nitri- 
fication. During the second period the toxicity to ammonification decreased 
and nitrification increased. All of the three salt combinations reduced am- 
monia formation during the first period, and the majority increased nitrifica- 
tion. These results were emphasized during the second i)eriod. 

Studies on the effect of surface tension of the nutidtive medium on the growth 
of nitrogen-fixing bacteria are also briefly reported. Soaps prepared from cas- 
tor oil, palmitic acid, olive oil, and coconut oil were used as a means of de- 
pressing the surface tension of the nutritive medium. Only one case of benefit 
from reduced surface tension was observed. 

[Soil studies at the AVashlngton Station] (Washinffton Coh 8ta, BuL 187 
(1924), pp. 74-79 ), — Studies by P. J. Sievers and H. P. Holtz on the mainte- 
nance of organic matter in eastern Washington soil showed that the return 
of organic residues to the soil has an immediate and pronounced Influence 
on soil fertility, depending not only upon the kind of residue but more upon 
its nitrogen content. When the nitrogen content of the residue applied is 
very low crop yields are decreased because of a lack of available nitrogen, and 
when the nitrogen content is very high the yields are also frequently decreased 
because of the luxuriant vegetative growth resulting from excessive tillering. 

Fertility investigations of Washington soils by Sievers and Holtz indicated 
that on all soils, except the mucks and sandy loams, there l<f very little rela- 
tion between soil acidity and lime deficiency. Where legumes have failed to 
make proper development on many of these soils, due apparently to soil 
acidity, it has been found with practically no exception that the soil can be 
brought into an ideal condition for the growing of such legumes by the appli- 
cation of a phosphate fertilizer. 

Studies on the effect of soil composition on the composition of the plant 
grown thereon showed that any practice that provides a supply of available 
nitrogen during a season of normal precipitation will have a pronounced 
effect on crop yields, whether this practice is early summer fallow tillage, the 
use of an intertilled crop like corn or potatoes, nitrogen fertilization, or the 
growth of a legume crop. Where the precipitation is abnormally low, wheat 
yields are no longer influenced by practices that affect the available nitrogen 
supply only. 

It is reported by Sievers, Holtz, and H. F. Singleton that all Irrigated soils 
in eastern Washington are well supplied in their virgin state with the mineral 
nutritive elements but are very deficient in nitrogen. This deficiency Is so 
pronounced that successful crop production is Impossible unless provision is 
made for a nitrogen supply either through fertilizers or legumes. 

[Sulfur and soil organic matter studies at the Washington Station]* 
J. U. Nellp» iWashinpton Col, 8ta, Bui, 187 (1924), pp. 57, 55).— It is reported 
that experiments on the effect of sulfur oxidation upon the rate of oxidation 
of soil organic matter have shown that comparatively large quantities of sulfur 
may be oxidized in the soils of eastern Washington without any marked re- 
tardation of organic oxidation (E. B, B., 51, p. 122). 

Percolation studies with fine sandy loam soil showed that the addition 
of large quantities of sulfur caused an increase In the waternsoluble potas- 
sium and calcium. Ah increased yield of legumes following the use Of sulfur 
or gypsum as a fertilizer frequently resulted In an increased percentage of 
total protein. When large quantities of sulfur were used, the percentage of 
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l)hosphorus and potassium also increased and the percentage of calcium de> 
creased. Top-dressing of soils previously treated with sulfur resulted In 
marked increases in the yield of some of the greenhouse crops. 

A continuation of straw humification experiments (E. S. R., 61, p. 118) 
has shown that this process proceeds at a considerably faster rate when 
sodium nitrate or ammonium sulfate and calcium carbonate are added to the 
straw. Greenhouse tests have shown that merely keeping the straw moist 
for a few weeks previous to incorporation with the soil serves to decrease 
considerably the depre.ssing effect of the straw upon the growth of wheat. 
Tills is taken to indicate that some toxic substance may be formed in the 
initial stages of straw decay which Is later oxidized to a harmless or perhaps 
lieiieficial compound. 

[Soil studies at the Irrigation Substation], H. P. SiNOLi-rroN (Washington 
Col. ISta, Bui. 187 (192^), pp. 96, 97). — It is reported that two years’ results 
indicate that the cultivation of corn, ex(?ept to control weeds, does not pay 
oil the sandy loam soil of the Yakima Valley. 

An experiment on the rate of decomposition of and nitrate production in 
sweet clover sod ju.st plowed and alfalfa sod ju.st plowed showed that the 
former had a 102 jier cent greater rate of decomposition and a 95 per cent 
greater nitrogen accumulation than the latter. 

Soil organic matter maintenance [at the Adams Substation], H. M. 
Wansrk and I. M. Inoham (Washington Col. Sta. Bui. 187 (1924), pp. 86, 87). — 
It is stated that where barnyard manure was applied to winter wheat a 
slight increase in yield resulted, while all other applications of organic residues 
or fertilizers slightly depressed the yield. When a high carbon or a low nitro- 
gen residue was applied there was a proportionately greater depression in 
straw yield than where a low carbon or a high nitrogen residue was applied. 

The problem of soil organic matter and nitrogen in dry-land agricul- 
ture, J. S, Jones and W. W. Yates (Jour. Amcr. 8ov. Agron., 16 (1924), No. 11, 
pp. 721-731). — Studies conducted at tbe Oregon Experiment Station on the 
maintenance of organic mutter and nitrogen in soils subjected to dry-land cul- 
tivation are briefly reported. 

It has been found that com and potatoes in rotation with the small grains 
leave the soil enriched with organic matter. Fallow crops, rye, and field peas 
turned under have thus far not all increased the organic matter content of the 
soil over that in plats alternately cropped to w’iiiter wheat and summer fal- 
lowed. The most substantial enrichment has occurred in those plats on which 
corn is also included in the rotations. Field peas turned under have been 
found to enrich the soil with nitrogen subtantially. Nitrogen has thus far 
been maintained on plats that have grown field peas continuously with the 
crops removed, but tlie organic matter content is lower than in plats alter- 
nately cropped with winter wheat and summer fallowed. 

Soil conditions which promote nitrogen fixation, N. E. Winteks (Jour. 
Amer. Soc. Agron., 16 (1924), No. 11, pp. 701-716). — Studies conducted at 
Cornell University on soil conditions which promote nitrogen fixation are re- 
ported. 

The results showed that in Volusia soil, with a high lime requirement, and in 
Dunkirk soil, with a low lime requirement, 1 ton of limestone per acre pro- 
moted nitrogen fixation about as much as any heavier application. There was 
practically no difference between the effects on the nltrogen-flxlng bacteria of 
equivalent amounts of calcium as limestone and as burnt lime. Dolomltic lime- 
stone gave better results tlian pure calcium limestone. Rapid nitrogen fixation 
in the soil was at first accompanied by a decrease in nitrates. Gypsum gave 
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no significant results in its effect on nitrogen fixation. Two tons of calcium 
carbonate promoted nitrogen fixation as much as 8 tons of calcium silicate. 

It was found that soils may res];)ond to the use of mineral nutrients for 
field crops and yet contain enough soluble minerals to supply the require- 
ments of the nitrogen-fixing organisms. Under the conditions of the experi- 
ment» 100-lb. applications of sodium nitrate or its equivalent in ammonium sul- 
l)hate or calcium nitrate stimulated nitrogen fixation, but heavy applications 
depressed it. These results are taken to indicate that the Judicious use of 
nitrogenous fertilizers does not interfere with nitrogen fixation. * 

With the soils used, Inoculation was unnecessary when conditions were made 
favorable for nitrogen fixation. Small quantities of aluminum chloride de- 
pressed nitrogen fixation, but iron chloride stimulated it. The quality of the 
organic matter added was found to l>e as important as the quantity, horse 
manure being the most valuable of any of the materials used. Composting 
organic materials before adding them to the soil was found to hasten nitrogen 
fixation during the first six weeks after application. 

Nitrate studies on Purdue rotation field No. 6, I. L. Baldwin, W. J. 
Nioiim'H, iuid U. O. Lindsey (/nd. Acad, Set. Proc., S9 (192S), pp. 269^280, 
figs, 2). — Studies are reported which showed that, In the order named, the 
following rotations are effective in producing a high nitrifying power of the 
soil; (1) Corn, wheat, clover, and timothy, (2) corn, oats, wheat, clover, and 
timothy, (3) corn and wheat, and (4) corn, oats, and wheat. Soil continuously 
cropiied to either wheat or corn showed a lower nitrifying power than soil 
cropped to any of the above rotations. The present crop was found to have 
more influence on nitrification than iirevious crops. 

Soil improvement, [E.] J. Bussell {Jour, Min, Agr, {Qt, lirit,], 31 {1924), 
No, 2, pp, 129-127, pi, 1, figs, 3), — In a contribution from the Rotluiinsted 
Experimental Station a brief summary is presentetl, indicating the status of 
soil improvement investigations at the station. 

Soil management and fertilization, M. Nelson and W. H. Sachs {Ark. 
Agr, Col. Ext, Giro, H9 {1923), pp, 30, figs, 8). — Practical information on the 
management and maintenance of the productivity of Arkansas soils is pre- 
sented. 

Coniferous timber soil studies {Idaho Sta, Bui, 135 {1925), pp, H, 15 ). — 
Studies on the effect of fertilizers wdth and without lime on coniferous timber 
soils are said to have shown that nitrate is the only fertilizer that materially 
increases crop yields. Applications of well-rotted manure did not show in- 
creased yields in any way comparable with the nitrate additions, and lime did 
not seem to be of material benefit. Little indication of ammonifying or nitri- 
fying action by bacteria was evident in this soil. A resinous-like body was 
successfully isolated from this soil, which retarded the growth of wheat seed- 
lings. 

Mutbematlcal expression of the influence of the fertilizing elements 
contained in or added to the soil [trans. title], H. Laoatu {Absoo. Franc- 
Avanc, 8oi, Cmfs., Compt. Rend,, 46 {1922), pp. 859-866). brief mathe- 
matical analysis of the subject is presented. 

Fertilizer instruction, D. N. Pbjanischnikow (Pkianishnikov), trans. by 
M. von Wranoel^ (Die DUngerlehre. Berlin: Paul Parep, 1923, 5 ed,, PP- 
XII -4-460 figs. 84). —This is the fifth edition of this book. 

The leaching of fertilizers from soils, A. W. R. Joachim (Prop. Agr. 
ICeyUml, 63 (1924), No. 5, pp. 277-282). ---In a contribution from the Depart- 
ment of Agriculture of Ceylon a summary of data Is presented on the leaching 
of fertilizers from soils, special attention being drawn to the ease with which 
nitrates are lost by leaching, and to the fact that of all the soluble chemical 
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fertilizers phosphoric acid applied in the form of superphosphate is the least 
likely to be lost in this manner. 

Fertilizer spreaders ftrans. title], Leonhards {Ztschr. Pflanzenerndhr, u. 
Diingungt S (1924) t Z, Wirtschaft.-Prakt.y pp, 461-4^4) • — author sum> 
marizes work by himself and others on the comparative value of broadcast 
and row fertilization of crops, especially grains, by machines. The conclusion 
is drawn that for German conditions row fertilization by machines has no ad- 
vantage over broadcast fertilization for grains, and is practically out of the 
question for root and other wide-row crops. 

Industrial nitrogen^ P. H. S. Kempion (London: Isaac Pitman d i^ons. Ltd,, 
W22, pp. XJI^104, Jigs- 19).— This Is one of the Pitman Technical Primer 
series, edited by R. E. Neale. It deals with the principles and methods of 
nitrogen fixation and the industrial applications of nitrogen products in the 
inaniifacture of explosives, fertilizers, dyes, etc. It contains chapters on free 
and combined nitrogen and its sources, natural and artificial fixation of nitro- 
gen, electrical fixation processes, catalytic fixation proces.ses, fixation by com- 
bustion and explosion, Industrial products of nitrogen fixation, explosives, fer- 
tilizers, dyes, other industrial nitrogen products, national nitrogen product de- 
velopments, and imperial developments. A bibliography is included. 

Possible potash production from Minnesota shale, H. A. Schmitt (Peon. 
iUol,, 19 (1924) » PP- figs. 2). — Studies conducted at the University 

of Minnesota are rcqiorted which showed that the I>e(rornh shale in Minne.sota 
is extensive and contains from (5 to 8 tier cent of potash. The potash is in two 
states of combination, about 00 per cent being more easily available than the 
remainder. It was jiossible to obtain much i)otash from this shale by heat 
treatment wdth sodium salts equivalent in amount to the potash and with a 
slight excess of calcium <*urbonatc. It could he rendered soluhle and volatil- 
ized in part from brick.s where salt and calcium carbonate were adde<l to the 
raw shale. 

This shale is said to he favorably situated for use with sand if a by-product 
from the ixitash extraction is suitable for sand-lime brick. It is also situated 
near some limestone which may he suitable for Portland cement. It has been 
tried without preliminary heat treatment with consideral)le promise of success 
as a fertilizer for peat soils deficient in potash. 

Final report of the special committee of the Association of Othcial 
Agricultural Chemists on the availability of phosphoric acid in basic slag 
phosphates, H. D. Haskins, J. A. Bizzell, W. B. KLnicri', B. I.. IIaktwktx, 
and O. B. Williams (Jour. Assoc. Off, Agr. Chem., 7 (1924), ^o. 3, pp. 218-252, 
pis. 3). — The results of studies on the availability of the pli<»sphoric acid in 
basic slag phosphates conducted by the Hawaii, Illinois, Massachusetts, New 
Jersey, New York, North Carolina, North Dakota, Pennsylvania, Rhode Island, 
and Texas Experiment Stations are summarized, and data are presented on 
the reliability of the Wagner method of analysis for measuring the availability 
of the phosphoric acid In this class of products. 

The results established the fact that four such .slags contained their phos- 
phoric acid in forms freely available to the crops grown, and compared favor- 
ably both in yield of crop and phosphoric acid recovered with results obtained 
with acid phosphate. In addition, the availability figures established by the 
vegetation |)ot work compared favorably witli the available phosphoric acid as 
measured by the Wagner method for Thomas basic slag prosphate and the oifi- 
clal neutral ammonium citrate method for acid phosphate or superphosphates. 

Effect of iron and alnminum salts on the phosphorus recovery from, 
soils and quartz sand treated with Tennessee rock or double acid phos- 
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phate, M. I. Wolkoff (Soil Sci,, 18 (1924), No . 6, pp. 469-478, fig- i).— Studies 
conducted at the University of Illinois on the effect of adding ferric and 
aluminum chlorides in modifying the phosphorus recovery from some soils 
and sand treated with phosphatic fertilizers are reported. 

The results showed that the addition of ferric chloride to three different 
soils caused a decrease in phosphorus recovery when phosphorus was applied 
to the soil in the form of either Tennessee rock phosphate or double acid 
phosphate. Aluminum chloride applied to the same soils showed no depressive 
effect on the phosphorus recovery, but, on the contrary, in two out of three 
cases the phosphorus recovery was slightly increased. When either cal- 
cium carbonate, ferric chloride, or aluminum chloride was applied to fine silica 
flour (passing a 200-mesh sieve) treated with rock phosphate, the phos- 
phorus recovery was not slgniflcantly affected. The application of a mixture 
of calcium carbonate and ferric chloride, of ferric chloride and aluminum 
chloride, or of calcium carbonate, ferric chloride, and aluminum chloride 
caused some decrease in the phosphorus recovery. The influence of applying a 
mixture of calcium carbonate and aluminum chloride was much smaller. 

It is suggested that double salts of phosphates may be formed, which in 
some cases may be less soluble than the corresponding single salts. Ferric 
aluminum phosphate may be somewhat more Insoluble than either ferric phos- 
phate or aluminum phosphate. Structural formulas harmonizing with this 
hypothesis are suggested. 

Repeated extractions with fresh nitric acid showed that the phosphorus from 
soil treated with iron goes into solution. Practically the same amount of 
phosphorus w-as extracted in five consecutive extractions whether the initial 
treatment was iron chloride or aluminum chloride. 

Synthetic calcium silicates as a source of agricultural lime. — 1, A com- 
parison of the influence of synthetic calcium silicates with other forms 
of lime as affecting plant growth, K. M. Babnettk (Soil ScL, 18 (1924), 
No. 6, pp. 479-491). — Studies conducted at the New Jersey Experiment Stations 
are reported. The growth of several plants was studied in controlled pot ex- 
periments and also in field experiments to determine the influence of equivalent 
applications of lime in various forms on several acid soils. The studies were 
made with particular reference to calcium silicates as possible carriers of lime. 

As a whole, the artificial calcium silicates were as effective as the common 
forms of lime in overcoming the unproductive condition of so-called acid soils 
when applied on an equivalent calcium oxide basis. The greatest deviation 
from this generalization occurred in the exceptional increase in the growth of 
barley on soils treated with dicalcium silicate. It Is thought that the greater 
barley yields obtained wdth this silicate might possibly be due to the greater 
absorption of the silicon, resulting in a heavier and healthier plant 

The percentage of nitrogen in soy bean, barley, and buckwheat plants varied 
with the soil, the higher percentages being found under the more unfavorable 
conditions of the untreated or so-called acid soils. Treatments of limestone, 
calcium hydrate, and dicalcium silicate gave crops of closely comparable 
nitrogen content. The greatly enhanced growth on the limed soils always 
netted a greater recovery of nitrogen. 

The rdle and importance of lime in agriculture [ti^s. title], M. Lenousn 
(Chim. et htdm. [Poria], 10 (JOeS), No. 6, pp. lOlB-lOtS; 11 {18S4), 1, 

pp. 17-S8). — ^Thia la a rather extenatve review of data from varloua aouroes on 
the action of lime in soil, with special reference to Its influence on the physica 
and chemical characteristics of the soil and on the growth and yield of crops. 
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Making limestone more available for farmers, G. Roberts {Ky. Ayr, Col, 
hM. Circ. 174 (1924), VP* 17, figs. 5). — ^I^ractlcal information on the burning 
of limestone is presented, together with plans and specifications for building 
and burning a limekiln and plans and specifications for a lime shed. 

Some qitestions in the oxidation of elementary sulfur [trails, title], A. 
ItippEi. (CcnthL Bakt. [etc.], 2, AU., 62 (1924), No. 13-16, pp. 290-295).— 
Studies are briefly reported, the results of which are taken to indicate that 
the oxidation of elementary sulfur in soil is almost exclusively of a biological 
nature. Apparently an entire series of aerobic microorganisms participate 
which are not generally Uiought of as .sulfur bacteria, and most aerobic organ- 
isms are thought to possess such imwer under certain favorable conditions. 

Fertilization with gas liouse waste [trans. title], D. M. Kutztnq (Waane^' 
u. Cas, IS (J92S), No. SS-S4, pp. 796, 797). — The results of six different experi- 
ments on the fertilizing value of the waste water from gas houses on meadow 
and beet crops, when applied as a top-dressing or incorporated in the soil, are 
liriefly summarized. 

The use of waste w'ater as a top-dressing injured vegetation, due to the 
caustic action of the free ammonia and the toxic action of other constituents. 
Such Injury was small during rainy weather or w'here the gas water w'as 
diluted. Tlie injury disappeared after some weeks and wms more than com- 
peu.sated for by the increased plant development due to the action of the nitro- 
gen content of the gas water. The increase depended upon the extent of 
the previous injury and the volatility of tlie ammonia. 

When Incor|K)rated in the soil gas water gave results approximating those 
jiiveii by ammonium sulfate, the be.st results being obtained when the gas wmter 
was applied during damp, cool weather. Measure.^ u.sed for the prevention of 
nitrogen losses from concentrated liquid manure were profitably applied to gas 
w^ater. 

(^oiiiiiiepclal fertilizers (KauM. State BS. Agr. [Quart.) Upt., 4^ (1924), 
Vo. J70, pp. 43). — Information about cimunercial fertilizers in Kansas is pre- 
.sentod, together with rules and regulations concerning their registration and 
sale and lists of dealers and of fertilizer.s registered July 1, 1924. In addition, 
guaranties and the results of actual analyses of (K> samples of fertilizers and 
fertilizer materials collected for inspection in the State during the fall of 1928 
and spring of 1924 are presented. 

Changes in the composition and cost of fertilizers in New York from 
1914 to 1024 , L. L. Van Slyke (New York State Sta. Bui. 525 (1924), 
pp. 3-19). — ^Thls general review of conditions relating to commercial fertilizers 
before, during, and after the war indicates that normal conditions are gradually 
returning in respect to the kinds of materials offered for sale, the composition 
of fertilizer mixtures, and the cost of plant nutrient constituents. One out- 
standing fact is that mixed commercial fertilizers contain, at the present time, 
a larger average percentage of plant nutrients than ever before. 

AOBICULTUEAL BOTANY 

The physiolo^ of photosynthesis, J. O. Bose (London, New York, and 
Calcutta: Longmans, Green d Co., 1924, pp* figs, 60), — ^This record 

of quantitative research regarding various phases of photosynthesis involves 
the relative numerical efficiency of light waves of varying length and energy 
and the effects of temperature change or of carbon dioxide variation on the 
activity of photosynthesis. The experiments have been carried out by means 
of a variety of sensitive apparatus especially designed for the different objects 
in view, including the use of automatic recordevs. 
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The various chapters deal, respectively, with methods; the evolution of 
pure oxygen under light ; determination of rate of evolution of eQual volumes 
of oxygen ; the automatic record of the rate of evolution of oxygen ; photo- 
synthesis under increasing intensity of light ; relation between the quality of 
light and the amount of photosynthesis; the physiological factor in photosyn- 
thesis; change in photosynthetic activity under stimulus, anaesthetics, and 
poisons; effect of infinitesimal traces of chemical substiinces on photosynthe- 
sis ; the rfectric response to light ; phenomenon of photosynthetic induction ; 
effect of intermittent light on xihotosynthesis ; the automatic radiograph ; the 
electric photometer; relation between CO* supply and photosynthesis; photo- 
synthetic evolution of oxygen in the complete absence of carbon dioxide ; effect 
of variation of temperature on photosynthesis ; the tonic factor in photosynthe- 
sis ; the daily variation in photosynthetic activity ; determination of the photo- 
synthetic efficiency of light of different colors ; determination of the energy of 
the different rays in the solar spectrum; determination of photosynthetic ef- 
ficiency of the spectral rays; determination of the increase of weight due to 
photosynthesis; simultaneous determination of carbohydrate-formation by two 
independent methods; efl^ciency of the photosynthetic organ in* storage of solar 
energy ; the physiological scale and the law of ihotosyn thesis for the different 
factors; and photosynthesis under simultaneous variation of different factors, 
with, finally, a general review presenting salient features. 

Effect of Infinitesimal traces of chemical substances on photosynthesis, 
J. C. Bose {Nature ILond&n], 112 (192S), No. 2803, pp. 95, 96, i).—Tbo 
possibility of ultrameasurable trac^es of chemical substances affecting assimi- 
lation is considered as capable of being effectively investigated through the 
very sensitive process of carbon assimilation by water plants. The usual 
method of counting oxygen bubbles given out by such plants under illumination 
is, however, regarded as untrustworthy for purposes of exact quantitative de- 
termination, owing to the spontaneous variation in the size and frequency of 
the bubbles. This dlflaculty has now, it is claimed, been completely overcome 
by a new automatic device showing the normal rate of photosynthesis, as well 
as its induced variations, and described In full in the work noted above. 

Application of a nitric acid solution 1 : 100,000,000,000 induced no change in 
photosynthesis by the aquatic plant Hydrilla vcrtictllata, but 1 : 10,000,000,000 
increased the rate by 100 i)er cent, and 1 : 2,000,000,000 “ caused a further in- 
crease of nearly 200 per cent.” This, however, was the climax. The en- 
hanced activity underwent a slight decline at dilutions of from 1 ; 1 ,000,000,000 
to 1 : 100,000,000, though the activity wa.s still 100 per cent greater than the 
normal. There was an abrupt depression of activity at lower dilutions than 
1 : 1,000,000. 

Other facts cited include the' effects at low concentrations of certain other 
substances on carbon assimilation. Among these is formaldehyde, which, ac- 
<*ording to Baeyer's theory, is one of the first products from which carbo- 
hydrates are formed by polymerization. An objection to this theory has been 
that formaldehyde is extremely poisonous to plants, but the present author 
found that formaldehyde at 1 : 1,000,000,000 increased photosynthesis by 85 per 
cent, though in higher concentrations it produced Its normal poisonous effect. 
Since the intermediate stages of transformation of formaldehyde to carbo- 
hydrate are likely to be rapid, no accumulation of formaldehyde to a poisonous 
degree would be likely to occur. Thus the difficulty In accepting Baeyer’s 
theory may be removed. 

Nutrient and toxic effects of certain Ions on citrus and walnut trees, 
with especial reference to the coneentratiou and Pn of the medium, H. 8. 
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Kbbd and A. R. C. Haas (California Sta. Tech. Paper 17 (1024), pp. 75, pis. 2, 
figs. 29) • — The authors give the results of an Investigation on the effects of 
certain factors on the growth and composition of walnut and citrus trees, the 
work having an important bearing on orchard practices in semiarld regions. 
Seedlings were grown in water and sand cultures which received balanced 
initriont solutions to which there were added varying proportions of a number 
of compounds. 

Walnut seedlings were found to absorb sulfate In increased amounts when 
the concentration of that ion in the culture solution was increased, although 
absorption did not run parallel with concentration. 

(^/oncentrations of nitrate as high as 1,(500 parts per million, furnished as so- 
dium nitrate, had no detrimental effect on the growth of walnut seedlings, and 
higher concentrations had a retarding influence only on the growth of the tops. 

Walnut and orange seedlings absorbed chlorine readily, and their growth 
was characteristically affected by amounts which were harmless in the case 
of other anions. Young orange trees grown in soil cultures were seriously 
injured by the application of irrigation water containing 880 parts per million 
of chlorine (1,500 parts r>er million of sodium chloride). 

A concentration of 1,000 parts per million of sodium bicarbonate was found to 
ri‘strict the growth of walnut roots and often prevented the development of the 
t'picotyls. 

The injnrlou.s effect of high concentrations of potassium ions were not evi- 
dent until after a considerable time had passed. Walnut seedlings in culture 
solutions containing 1,700 i)arts i)er million of potassium made good growth 
fnr a time, but eventually the foliage turned yellow and the roots ceased to 
grow. Young orange trees in sand cultures exhibited a somewhat similar char- 
acter when they received solutions containing 5(K) parts i>er million of i)otas- 
siiim. The leaves ultimately present a characteristic mottled appearance. 

From the authors’ experiment.^ it is concluded that sodium is not severely 
toxic utile.ss the concentration i.s fairly high. 

Walnut seedinga made thrifty growth in .solutioiKS of calcium chloride but 
wore very restricted in their growth in cqui molecular .solutions of sodium 
chloride. Strong concentrations of chlorine as calcium chloride wore some- 
what less toxic to rough lemon seedlings than ecpii valent concentrations as 
sodium chloride. Where calcium wa.s furnished in .subminimal amounts the 
roots of the young orange trees died and the foliage was chlorotic. The ash 
of the trunk and main roots of citrus trees was found richer in calcium than 
that from other parts of the tree, though in some cases the older leaves were 
very rich in that element. Data were secured wdiich indicate that the absorp- 
tion of calcium and potassium pre.sents a sort of antithesis in the function of 
the citrus tree. If one element is high in the ash, the other will be low. The 
roots of walnut seedlings were extremely sensitive and quickly injured In 
calcium-free solutions. 

Culture solutions which were on the alkaline side of the neutral point were 
not detrimental to the growth of rough lemon seedlings ; in fact, they made 
more growth at pH 8 than at pH 6 or lower. Citrus and walnut seedlings 
grown at pH values of 7 or higher contained as much chlorine in the ash of 
their tops as those grown at lower pH values. The pH values of the sap 
expressed from walnut seedlings were quite uniform regardless of the reaction 
of the solution in which they were grown, 

A concentration of 1,600 parts per million of sodium sulfate caused no 
apparent Injury to walnut seedlings, but at a concentration of from 3,000 to 
6,000 parts per million the growth of the seedlings was progressively retarded 
Jflcroaslng concentratlonB of sodium nitrate had a somewhat similar effect. 
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A low concentration of magnesium on orange trees was mainly eyident in a 
peculiar type of chlorosis along the midribs of the leaves. Aside from this, 
no profound physiological disturbances were observed. 

The authors claim that, while it is difficult to anticipate the effects of a given 
concentration of an ion in the culture solution upon the amount of that ion 
found in the plant, in a general way the percentage found in the plant reflects 
the concentration in the culture solution. 

The effects of sodium chloride on trees growing in soils under controlled con- 
ditions are said to throw some light upon certain conditions often seen In the 
field. The restricted growth of roots and shoots and the premature abscission 
of leaves agreed with analyses which showed an increased chlorine content of 
those members. 

A study of the June drop of fruits in Delaware, L. li. Dhttjeim (Delaware 
Sta, Bui. 139 (1925). pp. 19--21 ). — report is given of a large amount of 
material studied for the development of the embryo as affected by various 
climatic and other conditions. Some of the drop of fruits was attributed to 
frost injury or lack of fertilization, which resulted in the failure of the em- 
bryo to develop. The data collected on the physiological drop of fruits are said 
to indicate that rain and heavy dew cause the abscission of fruits more readily 
than dry weather conditions. Fruits fell more readily when trees were jarred 
in the morning hours than in the late afternoon, probably because of the 
greater turgidity of cells. Wind was not a direct factor in causing physiologi- 
cal drop, nor were daily differences in temperature considered responsible for 
it. Studies of the fluctuation in soil temperature, evaiioratidn of water, and 
atmospheric moisture are believed to indicate that these are not direct factors 
in the dropping of fruits. 

Some orchard conditions affected hy arsenleals, marls, and other factors, 
W. P. Heaodkn (Colorado Sta. Bui. 294 (1924)* pp* S-Sl, figs. 10 ). — ^Attention 
is called to the dying of orchard trees in i)arts of Colorado and elsewhere tliat 
is considered due to soil conditions. Several explanations are offered as to the 
immediate causes, and remedial suggestions are given. 

In some cases the death of the trees is attributed to the corrosive effect of 
arsenleals used for controlling insect pests. The substitution of lead arsenate 
for the older arsenleals has done away with this form of injury, but the pro- 
longed and heavy use of lead arsenate is considered to become injurious 
through the action of sodium compounds in the soil making the arsenic soluble 
and callable of absorption by the tree roots. Another factor which is detri- 
mental to orchards is said to be the accumulation of injurious quantities of 
nitrates in the soil. Marl soils are also considered unfavorable. 

The author suggests the avoidance of the causes of injury as far as possible 
and the growing and plowing under of cover crops in orchards. 

[Beport of] division of bacteriology, S. C. VANDBCAvmrB (Washington Col 
Sta. Bui. 187 (1924)* p* 35 ). — ^Among investigations in progress, the author 
carried on a study of the value of certain stains for isolating legume bacteria. 
Most of the organisms associated with legume bacteria were easily eliminated, 
but Bacterium radiohacter appeared more resistant. Pure cultures of the or- 
ganism, however, were killed in less time in a less concentrated |olution than 
pure cultures of the legume bacteria, and this is believed to ]^icate that 
B. radiohacter can be eliminated from ^e legume bacteria. %■ 

omwncB 

Oenettes and eugenics, W. K. (CamMdge: Ha^mrd pniP. 

Londek: Humphrey Milford, 1924* 13. ed., rev. and mUJ, pp. Tiit4^434* pts. 30* 
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fgs. il ). — ^This Is a revised and enlarged edition of the book previously noted 
(E. S. R., 47, p. 07). The first portion of the new book deals with the biological 
basis of genetics, thus giving a better introduction to the essential facts re- 
lating to the material basis of heredity and the cytological evidence. Three 
other new chapters are Included dealing with the principles of plant breeding, 
the principles of livestock improvement, and the relation of Mendelism to 
mutation and evolution. The newer develoimients in genetics have necessitated 
rewriting certain of the other chapters, e.specially those connected with link- 
age and crossing-over. The translation of Mendel’s paper has been omitted. 

The founders of the art of plant breeding, F. C. Wekkenthin (Iowa Acad, 
SeL Proc.t 29 (1922), pp. 291-S19 ). — This posthumous paper is published with 
an introduction by L, II. Pammel. 

Plant breeding in the subtropical, seini-nrid regions of Arizona [trans. 
title], J. C. T. Uphof (7AH(Iir. PIlanzen::iiicht., 10 (192It), No. i. pp. 
figs. 5). — The methods and results in breeding work carried on by the Arizona 
ExiHjriment Station with alfalfa, wheat, sweet corn, tepary beans, and sorghum 
are reviewed. 

A preliminary statement of the results of Mr. Houwink*s experiments 
concerning the origin of some domestic animals, — Part V, Conclusion, 

J. P. Lotsy and K. Ktjipek (Oenelica [The Hague], 6 (1921^), No. 2-3, 
pp. 221-277, pis. 8 ). — This is the concluding paper of this series (E. S. U.. 51, 
p. 228), In which further accounts are given of various crosses between species 
of the genus Gall us. 

It was found that the individuals called bankuntam, which are the birds 
which Houwink thought to be pure hankims, were usually dominant In most 
characteristics in the crosses. The cros.sbred individuals were in most eases 
more or less fertile. It is suggested, how’ever. that the appearance of the 
dnekwing pattern in some of the FaS of the hankaniam \ G. sonucrati must 
be from sonnerati birds, in wdiich the silver fa(!tor (S) responsible for this 
pattern is inhibited by another factor called I. 

In conclusion, the authors believe that their evidence indicates that G. 
hankiva is not the sole aiice.stor of our domestic poultry. The introduction of 
the silver factor from the sonnerati and the introduction of a factor for 
black from O. varUis are offered as evidence, and it is believed that all known 
wild species of fowls have taken some part in the formation of our domestic 
poultry. 

In a discussion as to the lack of the influence of the species other than 
hankiva, it is noted that this species is found in nature in a greater number of 
localities, thus Indicating a greater adaptability and hardiness and suggesting 
the part which natural selection may have played. 

An introduction to cytology with special reference to the cotton plant, 
H. J. Dekham (Brit, Cotton Indus. Research Assoc., Shirley Inst. Mem., S 
{192i), No. 19, pp. 217-226, figs. «).— -The meaning and purpose of cytology 
are explained tinder the topics of cell structure, cell division, chromosome num- 
ber, and the cytology of the cotton plant. An ample glossary Is appended. 

The cytology of the cotton plant, I, II* H. J. Denham (Brit. Cotton 
Indus. Research Assoc., Shirley Inst. Mem>., S (1924), Nos. 20, pp. 227-248, 
pis. 8; 21rpp. B49-2S2, pi. i).— Research carried out at Shirley Institute on 
the cytology of the cotton plant is reported on in the following papers : 

I. Microspore formation in Sea Island cotton. — ^The cytology of pollen forma- 
tion In Sea Island cotton (Gossypium harhadense) is briefly described, with 
special reference to the reduction division of the pollen mother cell and chromo- 
— 8 
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some number. The reduction division takes place along normal telosynaptic 
lines, and on the whole agrees with the process as described by Cannon* in 
hybrid cotton plants. Of particular interest are the perinuclear zone, which 
seems to be largely concerned with spindle formation in both homotype and 
heterotype divisions, but not in the ijremeiotic or somatic divisions; the man- 
ner in which the chromosomes are brought to the center of the nucleus in 
diakinesis ; and the method of tetrad division by furrowing. The chromo* 
some number is 26, with two chromosomes distinctly larger than the others. 
Thread ring structures described in parallel material have not been found in 
well-fixed buds, but ring figures of a similar appearance occur in cells which 
show distortion by the fixative. 

II. Chromosome numbers of Old and New World cottons. — Counts of the 
chromosome numbers in 32 varieties of cotton, including American, Sea Island, 
Egyptian, Indian, and Chinese types, and American grown in India showed 
these numbers to fall into groups of 26 and of 13 chromosomes. The cottons 
of the New World and Egypt were characterized by 26 chromosomes and those 
of Asia by 13. Thi.s may, perhai)s, explain tlie impossibility of crossing Ameri- 
can or Egyptian cottons with Indian types, and is thought to suggest a possi- 
ble solution of the difficulty with the help of cytology. 

The reduction division in some wheat species [trans. title], W. de Moi. 
{Gcnctica [The Hague], 6 {192/,}, No. //, pp. 289-336, figs. 57).— A study of 
the reduction division in a number of species of wheat showed the pollen 
mother cells in the young anthei’s to lie close together and in the later stages 
to form a ring, when seen in transverse sections. The first division stage, 
a contraction of the chromatic substance in the nucleus, is followed by the 
leptoncma stage, synapsis, zygonema, a third contraction stage, strepsiuema 
and diakinesis. 

After diakinesis a fourth contraction was observed. The wall of the nucleus 
then disappears, and soon afterwards the geinini are seen in the cytoplasm. 
The multipolar spindle is then formed, and is followed by a bipolar s])indle. 
In the bipolar sifindlc the bivalent chromosomes are scattered through the 
whole of the spindle figure, but in the later stages they are so arranged that 
they form the equatorial plate. Iloth this stage and the anaphase are favor- 
able to the counting of tlie number of chromosomes. The anaphase and telo- 
phase of the first division take place in the usual way. 

In the next stage, the interkinesis, the chromatic substance clings to the 
wall of the nucleus. After interkinesis another (fifth) contraction similar to 
the one following diakinesis was observed. The chromatic substance is scat- 
tered over the biiwlar spindle, as described in the case of the heterotype divi- 
sion. In the metaphase of the homotype division, the number of chromosomes 
could not be determined. The anaphase, telophase, and the formation of the 
pollen tetrads are said to proceed normally. In the tetrads as well as in young 
pollen grains a radiation of the cytoplasm could be seen around the nucleus. 

The cultivated species of wheat may be grouped as follows according to 
their chromosome numbers: Triticum monoooccum with 7 chromosomes; T. 
dicoocum, T. turgidum, T. durum, and T. polonicum with 14 chromosomes; 
and T. vulgare, T. compaotum, and T. spelta with 21 chromosomes. This divi- 
sion is held to correspond roughly to that based on different degrees of steril- 
ity, on serological behavior; and on susceptibility to certain diseases. 

Investigations on the genetics of geographical variation^ I [trans. title]* 
E. Goldschmidt, X Seiler, and H. Popmclbaum (Arch, Mihrm, Anai. u. 

^Casnon, W. A. Studies In Plant Hyhrldii: The Spennatogeaesls of fityhfld Cotton. 
Bui. Torrey Bot. CIuIn 80 (1008) » pp. 188-172. 
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Entmckl. MecJi,, 101 {192Jt), No. 1^3, pp, 92-^37, fif/s. [i^^] ).--Thi8 is tlie 
first paper of a series dealing with the inheritance of variations in the cater- 
pillars of strains of gipsy moths found in different sections of the world. A 
statistical study has been made of the inheritance of various characters in 
crosses between 12 strains of the genus Lymantrla native to Euroi)e, Japan, 
and Massachusetts. Certain of the experimental work was done in each of 
the places mentioned. 

Mottling of soybeans, C. M. Woodworth and L. J. Cole (Jowr. Heredity, 
15 il92Jf), No. S, pp. 349 - 354 , figs. 2). — The authors discuss their experience 
with mottling in soy beans and conjectural causes of its occurrence. 

Study of some correlations in the peanut [trails, title], G. Nevano {Staz. 
f^per. Agr. Ital., 57 {1924), No. 1-3, pp. 17-32 ). — In studies with a type of 
peanut cultivated in the Provinces of Naple.s and Salerno the author found the 
coefllclent of correlation between the weight of dry pods and their total number 
to be 0.874db0.007 ; between the weight of dry pods and their average unit 
weight, 0.384±0.026 ; between weight of dry pods and number of peas to the 
pod, 0.218±0.029 ; between weight of dry pods and of plants with pods attached 
at the time of lifting, 0.794±0.011; and between weight of dry pods and of 
plants without iiods at time of lifting, 0.610±0.019. The best method of im- 
proving the i^anut is concluded to be that of selecting plants bearing the most 
seed pods without considering their weight or size and number of peas. 

The Pratt family: A record of human inbrc^edlng for eight generations, 
F. n. Hanson (dour. Heredity, 15 (192/,), No. 5, pp. 207-210, fig. J).-— An 
account is given of eight generations of a pedigree of a girl from a well-known 
family of St. Louis, Mo. The existence of considerable inbreeding in this 
tiedigree is noted, with a discussion of the probable amounts of inbreeding 
that would be found in ordinary xiopulations if sutficient numbers of the an- 
cestors were known. 

Some varieties of white rabbits, W. E. Castle {Jour. Heredity, 15 {1924), 
No. 5, pp. 211-219, figs. 9 ). — The genetic factors involved in the production of 
albino, Himalayan albino, yellow chinchilla (white with gray eyes), Vienna, 
Dutch, spotted English, and French silver rabbits are briefly reviewed, with 
reference to other color factors. 

Inheritance studies and crop breeding, E. F. Gaines {Washington Col. 8ta. 
Bui. 187 {1924), PP- ^4, 55). — In crosses between varieties of club and common 
wheat occurred longer clubs than the average of the club parent and common 
types shorter than the common parent, variations breeding true in later gen- 
erations. Horny endosiierm was inherited as a single Mendelian unit in 20 
different crosses. Yellow berry was inherited independently of true horny or 
starchiness and was controlled by two factors in certain crosses and three in 
others. Immunity from bunt in Hussar and a strain of White Odessa was 
dominant in inheritance, whereas the resistance of other wheats tested during 
recent years behaved as a recessive, multix>le factors always being necessary to 
explain the results. 

In crosses between Bed Bustproof and hull-less, as well as common oat va- 
rieties, time of ripening, glume color, red lemma color, hull-lessness, awning of 
the' secondary oat, rachis length, and resistance to covered smut segregated in 
F» in response to the combined reaction of triple allelomorphs in each case. 
Black i^ume color was inherited as a simple dominant. Since certain wild 
oats have 7 chromosomes, others 14, and the cultivated oats of these experi- 
ments 21, it is suggested that the three factors producing a single effect may 
have a phylogenetic significance in many cases. 

On human albinism [trans. title], H. Zimmermann {Arch. Rassen u. Qea^l. 
Biol,, 15 (1923), No, 2, pp. 113^136, flg8, 3), — Several pedigrees are given which 
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include individuals showing complete or partial albinism. Total albinism was 
found to be inherited as a simple Mendellan recessive character, while the 
mode of inheritance of partial albinism was not so clear. 

Studies on the physiology of reproduction. — I, The flocculation of sperm 
suspensions in relation to surface charge, A. Walton (Brit. Jour, Ea!pt„ 
Biol., 2 (1024), ^ 0 . i, pp. lS-20, fig. 1). — In physiological studies of the activity 
of 8i)ermatozoa of Echinus esculentus and E. miliaris at the Animal Breeding 
Research Dei)artnient, Edinburgh, and the laboratory of the Marine Biological 
Association, Plj’mouth, the effect of solutions having pH values varying from 
1 to 10 on the velocity of the movements and flocculation of the sperms was 
determined. 

The velocity of the sperms was observed microscopically in a specially con- 
structed glass cell through which an electric current was passed, and the rate 
of movement toward the cathode was estimated in microns per second by the 
use of a stop watch. Although several factors interfered with the detailed 
results, it was found that in extremely acid solutions pH 1 to 2, the charge 
of the sperms was positive, but as the pH increased the charge fell to 0 at about 
pH 3, with a negative charge increasing as the pH Increased to from 7 to 8, 
followed by a fall in more alkaline solutions. 

In the flocculation study series of solutions having pH values ranging from 
1 to 10 were prepared in test tubes from m cane sugar, sea water, and egg 
water. Both microscopic and macro.seopic determinations of the floccula- 
tion were made after slowly shaking the tubes on a rotary shaker. Agglu- 
tination was most Intense at pH 3, while the sperms were completely diBi)ersed 
from pH 6.2 to 8.6. The activity increased with H-ion concentration within 
this range, but the sperms became agglutinated at about pH 8.8. When flo<?- 
culation occurred in acid solutions, the heads of the sperms were found to 
adhere, while in aggUitination due to alkaline solutions the tails fused parallel 
and became twisted with the movement of the heads. 

The author states that sea water decreases the stability of the suspension, 
with a greater decrease occurring in egg water. It is noted that a close rela- 
tion apparently exists between the effect of the H-ion concentration on the 
velocity and its* effect on the agglutination. In general the study indicates that 
agglutinating substances are those which are expected to reduce the charge 
of sperms or alternatively Increase the velocity of collision. 

Fertility in mice, A. S. P.\bke8 (Brit. Jour. ExpU Biol., 2 (1924)^ 
pp. 21^1, figs. 2).— The average size of litters in 1,795 mice bom under the 
author’s observation was 6.72, with a standard deviation of 2.5. Of these, 62.1 
per cent were born in litters of 6, 7, or 8. 

In Investigating the effect of various factors on litter size, it was found in 
13 pregnant females, killed and dissected, that the total number from each 
cornu of the uterus was practically the same, though the equal distribution was 
not always followed in each individual. The average size of litters born during 
the different months of the years varied from a minimum in March of 5.0 to 
a maximum of 7.6 in July. When grouped according to 3-month periods the 
litter sizes were January to March 6.03, April to June 6.40, July to September 
7.12, and October to December 6.45. The first litters of females averaged 6.2, 
the second litters 7.6, and the third litters 6.3, with 6.2 as the average size of 
litters after the third. The average size of litters in which the pregnancy 
was initiated immediately after parturition and thus carried during lactation 
was 6.4. Polygynous matings likewise had little effect on Utter size, the 
average being 6.5. 
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In discussing the results, the author notes that 9.8 per cent of the ova pro- 
duced (determined by the corpora lutea counts) by the females dissected 
were not accounted for as fetuses. It is suggested that the increased litter 
size in the summer mouths may be due to a temperature relation, since albino 
mice kept under unheated conditions did not breed during the winter. When 
a constant temperature was maintained, however, they bred throughout the 
winter with very little change in the normal litter size. 

The functional ability of transplanted ovaries in rats [trans. title], B. P. 
WiJESNER {Arch, Mikros, Anat. u, Entwickh Mech., 99 {1923), No. i, pp. 140-1J^9. 
pi. 1 ). — ^Thc author has made transplantations of ovaries into the uterus of 
female rats and young have been successfully produced at the Academy of 
Science at Vienna. In three cases colored young were produced from matings 
of albino males with albino females having ovaries transplanted from colored 
individuals. No evidence was found of any Influence of the foster mother 
on the development or color of the young, but the number of young produced 
by mothers having transplanted ovaries was much reduced. There were also 
found to be decreased numbers of follicles in transplanted ovaries, and smaller 
numbers of ova were matured. 

FIELD CHOPS 

Sonic misapplications and limitations in using Studcnt*s method to 
interpret field experiments, S. C. Salmon {Jour. Amcr. ^*o(^ Agron., la 
{1924) t 11, pp. 717-7411). — Attention is called to some limitations in the 

use of Student’s method which must be considered if errors and misapplica- 
tions are to be avoided. 

Handbook of breeding of agricultural plants, C. Fkuwiutii {llundbuch 
(Icr Lnn<li(?irl8chaftlichen Vflanzenznchtung. Berlin: Paul Parcy, 1924, S, 
o ed., rev., pp. XV I -{-245, figs. 45). — A further revision of the volume (K. S. R., 
47, 13. 823) dealing with the breeding of potatoes, Jerusalem artichokes, flax, 
hemp, tobacco, hops, buckwheat, and legumes. 

Experiments with cereals at the Akron (Colo.) Field Station in the 
15-year period, 1008 to 1022, inclusive, F. A. Coffman {U. S’ Dept. Ayr. 
Bui. 1287 {1925), pp. 63, figs. 29 ). — Varietal and seeding experiments with 
cereals, supplementing those noted earlier (E. S. li., 3G, p. 33), are reviewed 
with descriptions of the soil, climate, and crops of the Akron district and dis- 
cussion of the choice of crops and recommended types of farming. Mettioro- 
logical data are included. 

Varieties appearing to be best adapted and recommended for this district 
include Kanred and Turkey winter wheat ; Peliss, Ariiautka, Akrona, and Con- 
verse (Red Russian) spring wheat; Coast and Smyrna barley ; Kherson, Albion, 
uiid Col hurt oats ; Red Turghai proso ; Mauehu Brown kaoliang and selections 
of Dawn kaflr; and Akron White, Fulton Yellow, Minnesota No. 13, and White 
Cap corn. Early seeding is generally advised, with acre rates of from 3 to 5 
pk. for winter and spring wheat, 4 pk. for oats and for barley, and from 15 to 
20 lbs. for proso. Spring rye, winter and spring emmer, spelt, flax, buckwheat, 
and most of the grain sorghums are considered of doubtful value in this 
district. 

Crop rotation and cultural methods at the Akron (Colorado) Field 
Station in the 15-year period from 1900 to 1023, inclusive, J. P. Brandon 
{U. 8. Dept. Agr. Bui. 1304 {1925), pp. 28, figs. 9).— The annual and average 
yields of winter and spring wheat, oats, barley, and corn in different crop se- 
quences and under different cultural methods during the period indicated are 
reported on, with descriptions of environmental and climatic conditions in the 
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vicinity of the station and meteorological observations. The merits of the 
crops mentioned, kafir, milo, Sudan grass, alfalfa, sweet clover, brome grass, 
winter rye, and potatoes, are related, and methods are outlined for handling 
fallow, green manures, and croiis on prairie sod, and for the control of soil 
blowing. 

Winter wheat is one of the best adapted and generally most profitable crops 
for the region and responds the best to cultural methods. Its acre yield on 
fallow has averaged 19.1 bu., on disked corn land 13.6 bu., and on land con- 
tinuously cropped to wheat and deep fall plowed 10.5 bu. Although it does 
not respond as well to fallow, spring wheat after either corn or small grain 
averages about the same as winter wheat. Barley, oats for grain and hay, 
and corn and sorghums for forage and silage are also valuable crops. 

Spring plowing small grain stubble had an advantage over fall plowing dur- 
ing a series of years. Subsoiling, deep tilling, green manures, and sod crops 
were either unprofitable or were followed by reduced yields. 

According to the data cited, the most stable tyi>e of agriculture for this 
region will be diversification, depending mainly on livestock and empbasizing 
the cash grain crops less. Corn in rotation with small grain would l»e es- 
pecially valuable in such systems. More extensive grain i)rodnction would 
be based upon winter wheat and a liberal use of fallow. 

Drill calibration and its relation to stand and yield of small grains, 
H. W. UtriJUiiKT (./owr. ylw?er. Soc. Agron,^ 17 (1925) , No. 2, p. 92 ). — Seeding 
rates varying from 4 to 12 pk., deramding upon the size of seed of the varit^ty, 
were required to place equal iiuml)ers of seeds of different varieties of peas 
on a unit area at the Idaho Experiment Station. The number of seed de- 
livered to a unit area with different varieties of wheat and oats also varied 
considerably, while less variation occurred in barley varieties. See also an 
earlier note (E. S. U., 50, p. 230). 

High or low speeds had little effect upon the amount of seed delivered, 
although a slight decrease was seen at the higher rates of speed. The amount 
of seed delivered was not affected by (he amount of seed in the hopper. The 
size of seed of the different varieties mu.st be considered carefully if accurate 
results are to be obtained in variety tests with field pc*as. The lesser varia- 
tion in the size of the setKi of small grain varieties would probably minimize 
the imiKjrtance of such consideration. 

[Field crops experiments in Idaho, 1024.) (Idaho i^ta. liul, 135 (1925), 
pp. 17-10, S3, 4Jf, 49-53 ), — ^Agronomic investigations (E. B. II., 51, p. 829) at 
the station and substations included variety tests with winter and spring 
wheat, oats, barley, grasses, potatoes, field peas, vetch, red clover, and miscel- 
laneous legumes ; nursery trials with cereals ; setHling tests with winter and 
spring wheat, oats, sunflowers, and potatoes ; and studies of weed control. 

Idaho-grown red clover was suiierior to other domestic and to exotic strains. 
Sweet clover was desirable as a drought resistant pasture crop for nonlrri- 
gated conditions and made ample hay yields. Sunflowers were a poor crop to 
l>recede fall-sown wheat, probably because they remove much plant food and 
moisture from the soil. Seeding ilax in combination with wheat gave unsatis- 
factory results. 

Oultivation sef*med to he the cheapest and most effective means of eradicat- 
ing wild morning-glory. Carbon disulfide properly applied will eradicate this 
weed, but the treatment is too expensive except for small areas. 

Experiments with potato varieties demonstrated that yields can be con- 
sistently maintained by introducing new seed. May plantings produced the 
highest yields, but the tubers from June plantings were smoother and truer 
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to type. Seasonal conditions did not favor production of tubers true \o tyi>e 
In the Palouse and other nonirrlgated sections where certified seed potatoes 
are grown. Yield rose at the High Altitude Substation as the size of seed was 
increased up to the half i>otato, or 4-oz. seed piece. 

Winter wheat on summer fallow at the High Altitude Substation produced 
twice as much grain as after wheat on late fall plowed land. Wheat stubbled 
in yielded less than half that on late fall plowed land planted the same date. 
Fallow receiving the better cultivation responded with increased wheat yields. 

[Field crops experiments in Washington], O. E. Bakdee, E. G. SciiAfet, 
O. M. Morbis, H. M. Wanskr, C. E. IIitx, H. P. Sinoleton, and C. C. Wright 
{Washington CoL Bta. liul. J87 (J924)y pp. 52, 5S, 55, 5G, GJf, 82~SG, 88-92, 
9J^-96, 98, 99, 100, 102-104). — Supplementing previous work (E. S. It., 51, 
p. 130), these pages report varietal trials with winter and spring wheat, oats, 
barley, rye, corn, aoy beans, field i>eas, Eima beans, millet, sorgo, grain 
sorghums, alfalfa, and miscellaneous forage crops ; breeding work with pota- 
toes; seeding and cultural trials; and rotations carried on at the station or 
substations. The merits of certain imi)ortant varieties are iK)inted out. 

Yields of wheat following com and sunflowtTS differed very little on rich 
soits, whereas on less fertile hill sloiwis the wheat yield after sunflowers was 
markedly reduced. More sunflower set*d per acre was obtained from plants 
12 In. apart in 3fl-ln. rows than from thicker or thinner spacings. In the 
2-year rotation of wheat and peas, winter w’heat slightly outyielded spring 
wheat. In 2-year rotations winter wheat following corn, peas, and summer 
fallow produced 28.6, 34.7, and 42.0 bu., respectively. Similar differences in 
winter wheat yields occurred when the rotation was extended to 3 years pnd 
spring wheat included. 

No consistent differences In tyi>e of material produced was found in the crop 
from various forms of seen! tul)ers. Abnormal forms seem to re.sult from 
growing conditions, and, as seed, have slight influence over the shape of tubers 
in the following crop. 

According to preliminary studies at the Adams Substation of factors re- 
sponsible for i)eriodicity of growth of the wheat plant, delay in seeding, the 
nearest approach to a delay of season possible without controlled conditions, 
may produce a shift in the relative fruiting dates of different varieties. The 
optimum of light and temperature varied for different varieties, and delayed 
seeding shifted the growth period of the plant into an equilibrium of conditions 
appearing more favorable for some varieties and less favorable for others. 
Under semicontrolled greenhouse conditions one variety fruited in nearly the 
same number of days wdth a daily light exposure of any interval between 4 
and 24 hours. Some relationship seemed to exist between the fruiting char- 
acteristics and imsslbllities of a variety and the climatic conditions under 
which it was develoi>ed. Because of its use of and need for moisture. Hybrid 
128 could not be considered as drought resistant as Turkey w^heat. 

Contrary to results In similar experiments at Lind, Wash., and Moro, Greg., 
(E. S. R., 49, p. 828), winter wheat yields at Waterville on fall plowed land have 
equaled or exceeded those on spring plowing. Fall plowing enough land so 
that the balance may be completed early in the spring is recommended as a 
practice saving labor and equipment and conserving soil moisture. Shallow culti- 
vation during spring and summer of the fallow year followed by plowing In Oc- 
tober after the rains, the land being left rough until spring seeding, has given 
best results with spring wheat. 

Cutting experiments at the Irrigation Substation showed that alfalfa allowed 
to become fairly mature will produce larger yields than when cut immature, 
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even though an extra cutting is obtained. Cultivating corn, except to control 
weeds, does not seem to pay on the sandy loam soil of the Yakima Valley. The 
methods and current yields in a duty-of>water experiment with alfalfa and in 
a study of late fall irrigation of alfalfa and corn are set forth. 

[Agronomic] work done under the economic botanist for the year 
W. Bubns (Bombay Dept, Agr, Ann, Rpt„ 192^23, pp. 151-159 ), — 
Several of the canal weeds were found to have peculiar organs which enable 
the weeds to pass through dry seasons buried in mud. Such organs seem to be 
formed only when the drying is gradual. Potamogeton perfoliatus, t[ie worst 
canal weed, grew better on slit substratum than on gravel. A constant level 
in the canal favored weed growth more than did a fluctuating discharge. 

Studies on the life history of Cyperun rotundus (B. S. R., 50, p. 238) showed 
that although seeds are not the principal means of reproduction and only a 
smdll percentage succeed in developing into plants, the total seed production 
in infested fields is so great that seed formation must be prevented by cultiva- 
tion. Experiments with the tubers gave indications that a combination of 
plowing and exposure in the hot weather with a cover of rubbish or a smother 
crop will rid a field of the pest, especially \vhen followed by continued cultiva- 
tion. 

Injection of a solution of sodium arseiiite into the stem quickly killed lan- 
tana. Analysis of the roots and branch tips showed that the poison had pene- 
trated throughout the plant. 

Pearl millet (bajri) was found to be in a very hybrid condition. Progeny 
of plants selected for apparent drought resistance could be grOui>ed as to 
plants entirely hairless, those with hairs only at the base of the leaves, and 
those hairy all over ttm sheath, base, and leaves. Correlation studies showed 
that the hairle.ss are generally larger plants with a lower death rate and 
higher yield, and that as hairiness increase.^ size and yield decrease and the 
death rate iiu.Teases. However, certain individuals characterized by both 
hairiness and high yields were seen. 

The improvement of grazing areas (B. S. R., 51, p. 34), work with pure 
lines of safflower, seeding tests with pearl millet, and varietal and storage trials 
with potatoes are described briefly. 

Simple contrivances for studying root development in agricultural 
crops, T. S. Vknkatraman (Agr. Jour, India, 19 (1924), No, 5, pp. 509-514, 
pis. 4 )- — Devices for observing the relative depths and plan of root development 
of agricultural crops, particularly sugar cane, are described and illustrated. 

Seed of root crops produced in 1023 and its market during the winter 
of 1023-24 [trails, title]. J. C. Lvnden (Tidsskr, Planteofvl, 30 (1924), No, 
pp, 'ty 0-190). — Statistics are presented showing the production of seed of 
various root crops and its distribution in Denmark, and comparing the quality 
and quantity produced with those of previous years. The domestic and foreign 
trade in the seed during the winter of 1923-24 is discussed, and tabular data 
are given showing its extent. 

The grasses ‘ and fodder plants of New South Wales, B. Bbear wfixx 
(Sydney: N. S, Wales Dept, Agr,, 1923, pp, y/i-f37d, figs, 183), — ^This volume 
presents practical information on the characteristics, adaptation, distribution, 
cultural requirements, and uses of native and exotic grasses, alfalfa, sorghum, 
clover, sweet clover, crowfoot, vetch, saltbush, native fodder trees and shrubs, 
and miscellaneous fodder plants. Simple keys to the economic plants have been 
included. Pasture and meadow management, seeds, plant succession, and 
weeds are discussed in some detail. 

Botanical characteristics and green manure value of 60 new legumes 
[trans. title], A. A. M. N. Keucheniijs (Dept, Landb,, Nijv, en Handel [Dutch 
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East Indies^, Meded, Proefsta. Thee, No. 9a (1924). PP- 44, pls- The 

botanical characteristics, origin, nomenclature, and green manure value of 60 
leguminous plants are discussed, with tabulated agronomic notes showing field 
behavior, adaptation, and pests. 

Bbcperlments with growing hard-coated leguminous seeds in soil [trans. 
title], H. Witte (Svenska Mosskulturfor. Tidskr., S8 (1924), No. 5-6, pp. 360^ 
371). — ^Hard-coated seeds of red clover, alsike clover, alfalfa, and bird’s-foot 
trefoil w’ere sown in the spring of 1922 in six specially prepared plats each of 
clay, sandy, and peaty soil. The original seed also was tested in an ordinary 
germinator and examined at different times. It was found that after about 12 
days the red clover contained about 20.6, alsike clover 37.5, blrd’s-foot trefoil 
47.7, and alfalfa 26.2 per cent of unsprouted or hard seeds. After about one 
year in the germinator the figures were, respectively, 16, 33.5, 38.7, and 0.3 per 
cent, and after nearly 19 months 13.1, 32.5, 38.6, and 0 per cent. The hard 
seeds of alfalfa had practically all sprouted at the end of 4 months. 

In the open soil only a small percentage of the hard seeds , of red clover, 
alsike clover, and bird’s-foot trefoil grew the first year ; but of the alfalfa 
seeds 37.9 per cent germinated. The second growing season 65.4 per cent of 
the red clover, 68.3 of the alsike clover, and 61.9 per cent of the bird’s-foot 
trefoil seeds grew as compared, respectively, with 71.5, 65.4, and 68 per cent, 
the total number sprouted up to and including the growing season of 1924. 

The average seed growth of all the crops amounted to 54.2 per cent on clay 
soil, 67.2 on sandy soil, and 72.8 per cent on i)eaty soil. With the exception 
of alfalfa, a larger percentage of hard seeds, as compared with the growth in 
the germinator, grew in the open soil. In general, the hard-coated seeds did 
not produce very thrifty and winter-resistant plants. 

New American Melbomlas, S. P. Btjike (Bot. Gaz., 78 (1924), No. 3, pp. 
271-288, pi. 1). — A dozen new species of Meibomia (Desmodium) from Mexico 
and Ccmtral and South America are described. 

Alfalfa for Vermont, E. Van Ai^stine (Vt. Agr. Col. Ext. Circ. 32 (1924), 
pp. 20, figs, 4)- — Practical suggestions for growing alfalfa in Vermont. 

Altasw^ede red clover, G. H. CuiXBai and G. F. H. Buckley (Alberta Univ., 
Col. Agr. Bui. 4 (1923), pp. 19, figs. 6). — Altaswede, a selected strain of late 
Swedish red clover developed in the department of field husbandry of the 
University of Alberta, is said to behave as a perennial and to possess an 
extensive root system, a high degree of winter hardiness, and fair drought 
resistance. Production in the year of planting is not high, due to the peculiar 
low-spreading growth. In the second and succeeding years the growth of 
Altaswede is distinctly tall and thick, with a heavy yield of forage. The late 
development of the variety, as shown by its blooming habit, makes it especially 
weU suited to Alberta conditions. Cooi)erative trials indicate that Altaswede 
is suitable for all except the driest nonirrigated sections of the Province. 

Nearly 8 bu. of seed per acre has been produced by tills clover. Its seed 
resemble those of other red clover except being somewhat smaller and pre- 
senting a golden yellow appearance when viewed in bulk. About 60 per cent 
of the seed are pure yellow in color and the balance light purple and yellowish 
purple. Rather limited germination tests indicate that the seed of Altaswede 
may not develop hard Impervious coats and that scarifying may not be neces- 
sary. 

Cultural and field practices are suggested for growing Altaswede for forage 
and seed. 

** Hard seeds ** and broken seedlings in rc»d clover, A. Net^son (Bot. 8oc. 
Edinb, Trans, and Proc., 29 (1923^4), ■*» PP* 66-68). — ^Although the percent- 
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age of hard seed was reduced when abrasive machinery was used on large, 
well-developed red clover seed, the increased number of broken seedlings left 
the declarable germinating percentage as low as or lower than before treat- 
ment This adverse condition did not obtain with a smaller type of seed. 

White clover (Trifolium repens li.)* A. G. Erith {London: Duckworth cf 
Co., pp. figs, 81). — This monograph on white clover, similar in 

design to that of Percival on the wheat plant (B. S. R., 46, p. 837), deals in 
its successive chapters with the seed, germination and the seedling, the root 
system, the stem, the leaves, the inflorescence, the flower, the development of 
the flow^er, classifleation, teratology, and varieties and their agricultural value. 
A bibliography of 126 titles is appended. 

Oheck-roiv planting of maize, H. G. Mundy (Rhodesia Agr, Jour., 21 (1924), 
No. 5, pp. 5^S-5^9 ). — ^Experiments at the Salisbury, Rhodesia, Experiment 
Station, supported by the experience of experiment stations in the United 
States, appear to show that altliough checkrowing may be advisable for l)etter 
weed control, it does not in itself result in yields heavier than those normally 
obtainable from drille<l corn. Number of idants per acre appears to be the 
deciding factor, and reduced yield may follow when the stand exceeds or falls 
short of the optimum as indicated by rainfall, soil fertility, and variety. 

Cotton growing in Salvador, F. Citoussy (Cultivo del Algoddn en El 
Salvador. San Salvador: Dir. Qen. Agr., 192^, pp. 194* figs. S5). — With par- 
ticular application to Salvador, this publication discusses the environmental 
and cultural needs of cotton, preparation and marketing of the fiber, and gov- 
ernmental regulations concerning the crop. 

Oats: Their varieties and characteristics, H. HuNim (London: Ernest 
Jtenn, Ltd., 1924, PP^ Pis. 4* fig* i)* — practical handbook, introduced by 
R. H. BiJffen, discusses the origin, botanical characters, and species of oats, and 
describes and classifies the species of Avena and the varieties pertaining thereto. 
In a chapter on the chemical composition of oat grain, the suitability of culti- 
vated varieties to different soil and climatic conditions is pointed out. Dis- 
cussion of seed selection and the production of pure seed concludes the volume. 

Variations in varieties of canning peas, P. H. Hall (New York State Sta. 
Bui. S26 (1924), PP- S‘-20). — Plat tests were made with strains of each of 11 
well-known varieties of canning peas and with 8 other promising varieties. 
The characteristics of each variety and strain are set forth with tabulations 
showing the total yields, the total and graded yields of peas, the grade per- 
centage, the estimated returns per acre, the crop weight, the number and rela- 
tionships of vines, pods, and i>eas, and the classified weights of refuse from the 
several strains. 

The variations found between crops of the same variety of canning peas, 
grown under uniform conditions but from seed from different seed growers, 
extend to practically every character that canners consider when selecting 
varieties. In many cases factors of prime importance to canner or grower have 
varied as widely or more between strains as between varieties of similar 
general character. 

Horal, Date Alaska, Allan Canner, and Badger of the new varieties showed 
much promise for New York conditions. Lincoln and Richard Seddon proved of 
splendid quality, and further trials were suggested. 

Canning peas (New York State Sta. Bui. 526, pop. ed. (1925), pp- 8 ). — ^A 
popular edition of the above. 

Anatomy, embryology, and ecology of Arachls hypogea, B. L. Rbbd (Bot. 
Oaz., 78 (1924) t 3, pp. 289-310, pis. 2, figs. 11). — ^Pleld, greenhouse, and 
laboratory studies were concerned with the axiatomy, embryology, and ecology 
of the peanut 
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Although tho peanut (A, Uypogea) Is a native of Brazil, its wild ancestor is 
not known, and while a member of the Leguminosae, it has not been definitely 
placed as to its affinities. It grows well and fruits abundantly in hot, relatively 
dry climates, although the leaves are typically mesoi)hytic with a few xerophytlc 
characters. It is a low annual which, by a lengthening of the internode just 
below the ovary, pushes its pod below the surface of the soil where the seeds 
are ripened. Its root system is of the taproot type with root hairs of two 
kinds, normal root tip Imirs, and rosettes at the base of the lateral roots. The 
hairs arc so scantily developed in field-grown plants that their infiuence as 
absorptive organs is negligible. 

The seed is a straight embryo, and consists of two large cotyledons, a short 
hypocotyl, and a plumule composed of a terminal and two lateral buds. The 
mature embryo .sac has eight nuclei and numerous starcdi grains. The anti- 
podals soon disappear. The endosperm nucleus forms numerous free nuclei, 
which later form a single layer of cells lining the sac. The fertilized egg 
produces a massive proembryo, which early differentiates into the embryo 
region and the suspensor. The gynophore has typical stem struerturc. There 
is a large pith, about VA vascular bundles, both fascicular and int(*rfascicular 
cambium, and a cortex. It responds to positive geotropisin. 

[Fourth and fifth annual reports] of the Nebraska I’otato Improvement 
Association, edited by H. O. Wkknek and W. Mokkow {Nebr, Potato Impr, 
Ashoc. Ann, Rpts., 4 (1922), pp. 146, figs. 7; 5 (1023), pp. 18S, figs. 15).— Papers 
presented at the fourth annual meeting of the association at Alliance in De- 
cember, 1922, included Factors Affecting Fr<?igbt Hates on Potatoes, by T. 
Brown ; MJirketlng the Western Nebraska Potato Crop, by O. D. Miller ; Re- 
port of Colorado [Potato] Exiieriment Station, by W. C. Kdinundson ; The 
Management of Western Nebrn.ska Soil, by W. W. Burr ; Seed Potato Certifi- 
cation in Minne.sota, by A. G. Tola as ; and Seed Certification in Ne- 

braska in 1922 and Plans for 1023, by II. O. Wtu-ner. 

Among the iiapors presented at the fifth annual meeting at Cbadron in De- 
cember, 1023, were the following: Nebraska Certified Seed Potatoes in Louisi- 
ana, by G. L. Tiobout ; l*otato Diseases, by It. W. Goss; and Preventing Tuber 
Injury for Control of Dry Rot, The Prestuit and Future of Seed Potato Certifi- 
cation, and Significant Experimental Ke.sults on Potato Culture, all by H. O. 
Werner. 

Rice, T. F. Main (Uomhay Dept. Ag?’. Ann. Rpt., 1022-23, pp. 105, lOG ). — In 
connection with breeding work with rice in Sind, K. I. Thadani ol)serYed that 
about 2 per cent of the flowers of most of the rice varieties never opened, 
and that a certain percentage of the open flowers gave worthle.ss kernels. 
Total sterility from these two causes cK*casionally rose as high as 32 per cent 
of the grain in the panicle. Observations in 1022-23 showed rice fertilization to 
take place between 7.30 a. m. and 12.30 p. m., with the maximum activity from 
10.30 a. m. to 11.30 a. m. The temperature corresponding to these periods 
ranged from 86” to 09® F. 

Rice in Egypt [traus. title], J. Anhoury (liiil. Union Agr. Egyptc, 22 (1924), 
Mo. 155, pp. 91’^107). — The production of the crop in Egypt is discussed from 
historical, cultural, irrigation, and economic viewpoints, with comment on the 
merits of varieties. 

Different varieties of rye as nurse crops in seeding meadows [trans. 
title], H. Witte (Svenaka Mosakulturfor. Tidskr., S8 (1924), No. 5-6, pp. 582- 
585). — In six varieties of rye used as nurse crops for a clover and grass 
mixture sown for hay production the stiffness of the straw was in direct pro- 
portion to the yields of hay produced, and it is concluded that the choice of 
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varieties for this purpose Is important. The average yield of hay after 
Stftlr&g and Stormr&g, stlff-strawed varieties, was at the rate of 6,936 lbs., 
and after Wasarftg and Gr&r&g, weak-strnwed varieties, at the rate of 4,418 
lbs. per acre. 

The injurious after •effects of sorghum, J. F. Breazeauc {Jour. Amer. Soc, 
Agron., 16 {192i), No. 11, pp. 689-700, fig. 1). — ^Wheii kafir and corn were 
grown in competition, little evidence was obtained to show that the kafir 
plants are more vigorous feeders than corn. Experiments wherein wheat was 
grown in tap water, alone and with additions of stubble of corn, sorghum, 
and cowpeas, respectively, during and after decomposition of the stubble and 
in solutions of decomposed stubble, gave results indicating that the injurious 
after-effect of sorghum is due to the presence of a toxic body formed during 
the decomposition of the stubble. This toxic body seems to be soon volatilized 
or decomposed. During the decomposition of the stubble, and while the toxic 
body is still in the soil, the fiora generating carbon dioxide is largely killed 
off. With the cessation of the evolution of carbon dioxide, a new equilibrium 
a])pears to be established In the soil, in which the sodium zeolite exists in 
excess over the calcium salt. This causes a deflocculation of the soil. 

See also an earlier note by Sewell (E. S. R., 49, p. 332). 

The sugar beet industry, W. F. Geddes (Sei. Agr., 5 (1924), 4, pp. lOt- 

112 figs. 4). — In a brief review of the sugar beet industry in the United States 
and Canada, which outlines the process of sugar extraction and summarizes 
sugar beet experiments carried on by the Manitoba Agricultural College, the 
author does not consider that the experimental results so far obtained would 
warrant the establishment of a .sugar beet factory in Manitoba with the large 
capital exi)enditure involved. 

Sugar beets in Minnesota, F. W. McGinpiis (Minn. Univ. Agr. Ext. Spec. 
Bui. 90 (1924) t PP* figs. 7). — Practical information is given concerning the 
production of sugar beets in the State. 

Tests with sugar beets, E. E. Down (Michigan Sta. Circ. 66 (1925), pp. 8, 
figs. 2). — Tabulated results of comparative tests of sugar beet seed (E. S. R., 
51, p. 38) from American nnd European sources, made in cooperation with tlie 
U. S. Department of Agriculture, show acre yields of beets and recoverable 
sugar, sugnr percentages, and purity coefiicients. 

Observations on seed production in beets during the first year [trans. 
title], Munebati (Compt. Rend. Acad. Sd. {Paris), 179 (1924), No. IS, pp. 604- 
606; also in Com. Cent. Fabric. Sucre France, Circ. HeM., 36 (1924), E’o. 1857, 
pp. 507-509). — In a discussion of the phenomenon of premature seed production 
in sugar beets (E. S. R., 60, p. 832), the author reports that when ordinary typos 
of beets were subjected to Intense nocturnal illumination, a number of Indi- 
viduals with from 8 to 10 leaves showed a tendency toward seed production 
aboTit 1 month after planting. From 26 to 30 per cent were in full bloom 60 
days after planting, and after 120 days, ripe and perfect glomerules were 
harvested. Under analogous conditions of continuous illumination, hemp con- 
tinued to grow more than 6 months without differentiating, whereas under 
normal field conditions hemp from the same seed showed differences from the 
third month, and had the normal ratio of males to females. 

The effect of increased applications of sodium nitrate on the quality 
of sugar beets [trans. title], J. Urban and J, SouCek (Ztschr. Zuckerindus. 
dechoslovaJc. Repuh., 48 (192i), No. 48, pp. 449-456) .—The results of 66 similar 
cooperative fertilizer experiments with sugnr beets carried on In Czecho- 
slovakia under different soil and climatic conditions were studied to determine 
the influence of sodium nitrate on the sugar content and nitrogen content of 
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the root. Thrice replicated plats of equal areas received applications of 
sodium nitrate equivalent to 0, 100, 200, 300, and 450 kg. per hectare (0, 80, 
178, 267, and 400.5 lbs. per acre). As general averages the respective yields 
of beets per hectare amounted to 32,000, 33,800, 35,400, 36,900, and 37,400 kg. ; 
sugar content, 19.22, 19.16, 19.2, 19.08, and 19.02 per cent; yields of sugar per 
hectare 6,150, 6,470, 6,790, 7,040, and 7,120 kg. ; purity of juice 90.4, 90.4, 90.2, 
90.2, and 90.1 ; and nitrogen content of root 0.15, 0.153, 0.157, 0.162, and 0.165 
per cent. 

The aveg'age results are not held applicable to all the soils. On certain soils, 
about 58 per cent of the tests, sodium nitrate apparently reduced the sugar 
content about 0.75 per cent, whereas in 23 per cent of the fields an average 
increase of about 0.83 per cent was observed. In the remainder of the plats, 
the quality was similar to that of untreated beets. Where the beet yields on 
the plats receiving no nitrate were themselves heavy, the nitrate applications 
reduced the sugar content and the purity of juice and increased the nitrogen 
content. On poor fields the nitrate favorably affected both yields and quality. 

** Light and air ” in cane cultivation, A. H. Rosenfeld {Sugar [New 
YorJe^f 26 (1924), No, 12, pp. 588-591 ,) — ^Recent advocacy by several others of 
extremely wide spacing of sugar cane led the author to review exi)erimeiitiil 
results throughout the sugar-producing regions of the world, and to conclude 
that sugar cane should be ifianted as closely as is consistent with proper culti- 
vation with modem implements. This optimum row width appears to be 5 ft. 
for the tliicker types of cane, such as the Cheribon, Lahaiua, B. 208, 11. 109, 
B. H. 10 (12), and S. C. 12/4, and from 5.5 to 6 ft. for rather luxuriantly stool- 
ing canes, such as the POJ Java seedlings and the East Indian types. 

The nature and practical measurement of frost resistance in winter 
wheat, R. Newton {Albei'ta Univ,, Col, Ayr, Research Bui, 1 {1924) ^ PP- 53, 
flys, 5 ), — Continued study was made of tlie factors determining frost resistance 
in winter wheat and of methods for measuring this quality which may have 
practical application in breeding and selecting hardy varieties. Part of this 
work has been noted earlier (E. S. R., 51, p. 237). 

Preliminary results by a method based on the composition of the fresh 
tissue and its press juice indicate n wide variation in the distribution of nitro- 
gen between cell colloids and aplastic forms. It api)ears probable that hardy 
varieties accumulate during the hardening process more protein in the form 
of cell colloids. The possible utility of the “gold number” as a measure of 
the quality of cell colloids is pointed out 

The ratio of amino nitrogen to total nitrogen increased in all varieties in 
the late fall, indicating an association of protein splitting with the later stages 
of the hardening process. Some correlation was found between the sugar con- 
tent of hardened leaves and hardiness. The value of sugar as a protection 
against the precipitation of proteins by freezing was demonstrated by the use 
of press juice from greenhouse leaves. Precipitation was largely inhibited by 
the addition of 8 per cent of dextrose, and completely so by 8 per cent of 
sucrose. The rate of sugar loss from the leaves in late fall was found to be 
somewhat greater in nonhardy varieties. A more profound and stable dor- 
mancy in the hardy varieties, characterized by a slower rate of respiration, is 
suggested as a possible explanation. 

Baking qualities of Mesopotamian wheat {Bui, Imp. Inst. [London), 22 
{1924), No. S, pp. 28J-898).— Milling and baking tests were made by J. Kirkland 
on a number of local and introduced varieties of durum and vulgare wheat 
grown at Bagdad. The flours from these wheats varied in their behavior in 
bread making, being comparable to the flours from Indian wheats showing 
similar variations. In the United Kingdom these wheats would be used for 
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mixing with more valuable Manitoba or Australian wheats. While all the 
samples listed probably would be suitable for this purpose, continuation of cul- 
tivation trials is suggested in order to determine the varieties attaining the 
best quality after acclimatization. 

Growing registered seed in Alberta, G. H. Cutler and J. It. Fryer {Alberta 
Univ,, CoL Agr, Buh S {1923) , pp, 32, figs. 8). — Designed to present all available 
information concerning the growing of registered seed, this publication dis- 
cusses the status of registered seed production in Alberta and elsewhere in 
Canada, and the practices involved in growing, harvesting, storing, m^-rketing, 
and exhibiting registered seed. 

Inspection of agricultural seeds, E. G. Proulx et ax.. {Indiana Bta. Buh 
285 {1925), pp. 63, fig. 1). — The purity, germination percentage, and hard seed 
and weed seed content art* tabulated for 727 official samples of agricultural seed 
analyzed during 1924. 


HOETICXTLTURE 

[Horticultural investigations at the Delaware Station], L. K. DtrrjKN 
{Delaware Sta, Bui, 139 {1925), pp. 21, 22). — Fertilizer studies with the apple 
again indicated (E, S. R., 51, p. 140) that nitrogen is the limiting factor in 
production on Delaware soils. However, nitrogen combined with either phos- 
phoric acid or potash, or both, gave the largest and best quality yields. A 
qualitative study of nitrogen for the ijeach showed no difference in favor of any 
particular source. 

Cabbage breeding Investigations continued to show the difficulty of maintain- 
ing pure lines because of the frequent occurrence of self-incompatibility. In 
one strain, for example, known as the zinnia rosette, one of four selected plants 
failed to produce a single viable seed. The spindle or pointed type was found 
to breed quite true to type. 

[Horticultural Investigations at the Idaho Station] {Idaho Sta. Bui. 135 
{1925), pp. 31, 32, S3, 34, 35). — The considerable extent to which the Ben Davis 
apple has been utilized in breeding studies is indicated in a tabulated statement 
of the parentage of seedlings fruiting in 1922 and 1923. Apple fertilizer 
studies conducted In the Moscow, Coeur d’Alene, and Lewiston districts failed 
to show any material advantage from the use of fertilizers. The value of 
adding spreaders to arsenate of lead apple sprays was indicated by an 8 per cent 
better control where such spreaders were used. Little difference was found 
between various commercial spreaders. 

Studies in vegetable seed production again indicated the potential possibility 
of developing this industry in Idaho. A study of 12 strains of New York 
head lettuce showed only slight variation in germination, shape, and trueness 
to type. Lettuce yields were increased by the liberal application of phosphoric 
acid and potash. Of the many tomato varieties tested in an attempt to dis- 
cover one better adapted to northern Idaho than the Earliana, the Puget Sound 
Special, Atlantic Prize, June Pink, Dwarf Ponderosa, King of Earliest, and 
Moore Early showed considerable merit. The Dwarf Champion and Puget 
Sound Special, together with certain station selections, apparently possessed 
some resistance tc western tomato blight. 

Protecting South Carolina from plant diseases and crop pests, X A. 
Bsrly {South Carolina Sta. Circ. 32 {1924), pp. d-di?, figs. 22). — In connection 
with a statement of the activities of the State Crop Pest Commission in pre- 
venting the entrance and dissemination of various insect and fungus pests, the 
sale of inferior insecticides and fungicides, etc., various pests, both those 
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already present and those whose entrance from other localities is deemed 
possible, are described and illustrated. 

[Horticultural Investigations at the Washington Station] {Washington 
Col, 8ta. Bui. 187 {1924), PP- 38, 39, 61-64, 106, i 97). —Repeated chemical 
examinations by J. L. St. John of stored Jonathan apples showed that total 
and reducing sugars increase, while the alcohol-insoluble acid hydrolyzable 
material continues to decrease during storage as during growth. Attempts 
to use chemical examinations as a means of determining the stage of maturity 
of apples showed no progressive variations in ash, acid, total or reducing 
sugars, or in H-ion concentrations. The protein showed a tendency to de- 
crease, and the alcohol-insoluble acid hydrolyzable material showed a pro- 
gressive decrease as the time of picking approached. 

Work by O. M. Morris indicated that, under average orchard conditions, 
alfalfa cover crops are undesirable in young apple orchards. Among summer 
planted cover crops, spring vetch, hairy vetch, and biennial sweet clover 
proved to be equally cajiable of germinating and establishing themselves in 
soils irrigated once every three or four weeks. Rod clover, held i>eas, and 
alsike clover seemed unable to make a quick and satisfactory start under 
such conditions. 

Work carried on at Wenatchee by Morris and W. A. imee indicated a defi- 
nite relation between vegetative growth and the color of the fruit. Appar- 
ently it was possible with cover crops to stimulate soil fertility beyond the 
point of best quality production in apples. 

Morris, F. L. Overley, and H. J. Jensen, working at the Irrigation Substa- 
tion at Prosser, found that apple trees standing in dry ground had a higher 
leaf temperature than trees well supplied with water. Furtheiinore, such 
differences were manifested several days before any external evidence, such 
as checked growth of rapid-growing twigs, was visible. 

Observations by Morris, Luce, and T. R. Hall upon untreated and treated 
l)ruuing wounds indicated the advisability of painting large wounds with 
waterproof paints. Thick lead paints and water glass gave good results, 
while creosote and coal-tar paints, though preserving the wood, killed the 
young cambium layer. 

Qrape pruning studies by Morris and Hall indicated that short spurs do not 
give as good results, either in quality or quantity of grapes, as do medium 
length spurs. Vines pruned to a short-spur system x>roduced more shoots 
from the old secondary winter buds than were produced under other systems. 

An attempt by Overley to discover a method of determining the maturity of 
Jonathan apples during storage showed that the hardness of the fruit is the 
most directly measurable character. 

Cranberry investigations, conducted by D. J. Crowley, showed that serious 
frost injury results from a temperature of 32° F. during blossoming time, and 
that 28° will injure berries when nearly mature. About 5 per cent of ripe 
cranl>errles freeze at a temperature of 25®. The Howe variety was found to 
be the most resistant to low temperature. 

Growing tomatoes for the canning factory, H. D. Bbown {Indiana Sta. 
Bui. 288 {1924), pp. 2rt, figs. 19 ). — ^A general discussion, taking into considera- 
tion such details as extent and distribution of tomato growing in the State, 
plant pro<luction under protection and in the open, the value of selected seed, 
superiority of home-grown plants, field setting, culture, control of disea.ses 
and insect p€5Sts, etc. 

Asexual propagation as an aid to the breeding of rootstocks, W. S. 
Malxx)CH {Jour, Agr. Research [17. Sf.], 29 (1924), 10, pp, 515-521, pi J). — 

Herein are presented in tabular form, with discussion, the results of an in- 
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vesHgation conducted at the University of California in 1923 upon root and 
vegetative develoi^ment in hardwood cuttings of divers species obtained from 
California and Connecticut, planted outdoors in February, and lifted for 
examination in May of the same year. While many varieties of apple and 
13ear (Pyrug malus and JP. communis) call used, none of the cuttings of these 
two species formed roots. Certain European plums, such as Clyman, Peach, 
Pond, and Sultan, and the Japanese plum varieties Satsuma and Combination, 
formed roots. Hoots were recorded on one or two obscure forms of peach, 
but in general peach varieties failed to show root formation. Among the 
Primus species to root quite readily were P, hesseyi^ P. pumila, P, cerasifera^ P. 
mtmsoniana, and P. spinosa^ and some of the hybrids involving one of them. 
The author points out that the environmental conditions surrounding the 
tests were not ideal for the rooting of cuttings, and hence that even better 
results might be anticipated under more favorable conditions. 

Some factors influencing root development, H. G. Hatton, N. H. Gbubb, 
and J. Amos {East Mailing [Kent] Research Sta. Ann. Rpt, 192S, pp. 11&-119, 
pis. 8). — ^A study of the development of comparable roots of a clonal apple 
rootstock variety worked with Bramley Seedling and Stirling Castle apple 
scions showed a i>ositive quantitative effect of the scion on the root, the 
average weight of the Bramley trcie roots being approximately double that of 
the Stirling Castle roots. No qualitative effects were noted. 

In the case of Lord Derby and Tyler Kernel apples worked on three donal 
rootstocks it was found that Lord Derby trees actually dcveloi>ed a measurably 
larger proportion of fibrous roots on all three stocks. The tendency of the Lord 
Derby variety to Influence the proportion of fibrous roots was further shown 
in an examination of four varieties worked on two clonal rootstocks. How- 
ever, since the highest percentage of fibrous roots on one stock was lower than 
the lowest percentage on the other, the authors point out that sc on influence 
is subordinate to the general character of the roots. Marked varietal dif- 
ferences were noted in respect to the proportion of root weight to total weight 
of the tree. The scion apparently had little influence upon the location of the 
side roots, although in the Grenadier variety a striking exception was observed, 
more than half the roots originating from the top area of the main root. 

Observations upon the effect of top pruning on root development accorded, in 
general, with the results obtained by Chandler (B. S. R., 49, p. 637), namely, 
that severe top pruning reduces root growth. Using as material clonal apple 
trees from which all side roots had been removed the authors found that un- 
pruned trees made much greater root and much less top growth than did 
pruned trees. Trees top pruned in July also made less growth than control 
trees. 

In comparing five preplanting root treatments, namely (1) control, (2) re 
moval of fibrous roots only, (3) removal of coarse roots only, (4) removal of 
all side roots, and (5) exposure of roots to drying, it was found that, in general^ 
the young trees had to practically renew afresh their root development subse- 
quent to transplanting. The retention of fibrous roots was of less importance 
than coarse roots. However, in many Instances the old fibrous roots enlarged 
into coarse roots. Very satisfactory root formation was secured in lot 4, 
from which all side roots had been removed. In respect to the effect of root 
pruning on top development, the removal of fibrous roots had much leas in- 
hibiting effect than the removal of coarse roots or all side roots. Boot pruning 
had less effect than top pruning in reducing new root and vegetative develop- 
ment. 

Gnrees planted in doubly tilled soils did not grow measurably different from 
those under which the subsoil was. rammed in order to create an artlfioiai 
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hardpan. The ramming of soil about the roots had no signidcant effect. 
However, in the case of Bramley Seedling trees on a clonal rootstock, depth of 
planting affected the location of root development. In the case of deeply 
planted trees there was a noticeable tendency for the principal root develop- 
ment to be shifted upward, although in no case did the scion itself send forth 
roots. Only those trees planted on the surface and mounded up showed 
inferior top gi*owth. Working with other rootstocks, evidence was obtained 
to indicate that the variety of rootstock affected the results of depth of 
planting studies. In a dry season shallow-planted trees suffered more from 
drought and recovered quicker following rains than did deeply planted trees. 
A tendency was noted for shallow planting to increase fruit-bud formation. 
Deep planting did not prevent the enlargement of the union, and moderately 
deep planting apparently favored better anchorage of the tree. 

A test to determine whether environment has produced different strains 
of Baldwin, G. H. Hovvk (Amer, Soc. Hort. Sci, Proc.^ 21 {1924), PP- — 

A study at the New York State station of 84 Baldwin apple trees obtained from 
40 locations in 15 States failed to show a single variation of sufficient signifi- 
cance to lead to the conclusion that there are different strains of this widely 
distributed apple variety. 

Pollination and the sterility problem, J. H. Goukley (Ohio State Hart, 
Soc, Proc„ 57 {1924), pp. 18-23). — ^Apple pollination studies conducted by the 
Ohio Experiment Station in 1923 are briefly reijorted in connection with a gen- 
eral discussion of the pollination problem. 

Staymaa Wlnesap blossoms pollinated with Wealthy, Grimes, Delicious, 
Baldwin, Jonathan, Ensee, Home, Yellow Transparent, York Imperial, and 
Stayman Winesap gave respective sets of fruit of 0.6, 17.6, 5.0, 0, 11.1, 20.1, 
43.3, 51.6, 60.0, and 0. The inferior value of Stayman Winesap as a pollen 
parent was shown in a test conducted at Churdon, wherein three pairs of trees 
each including a Stayman Winesap were inclosed in tents each containing a 
hive of bees. The three partners, Baldwin, Jonathan, and Yellow Bellflower, 
set 4.9, 1.5, and 0.16 per cent, respectively. In hand pollinations at Chardon, 
the Stayman Winesap pollinated with Grimes and McIntosh gave 17.9 and 19.3 
per cent sets, respectively, while the reciprocal crosses yielded 1.1 and 0.9 per 
cent. 

Pollination of the sweet cherry, W. P. Tufts and G. L. Puilp {California 
Sta. Bui. 385 {1925), pp. 3-28, figs. 11). — Pollination investigations conducted 
in various cherry-producing sections of California during the years 1916-1924 
showed all sweet cherry varieties studied to be practically sterile and in some 
instances intersterile. The highest percentage of set, 3.5, obtaineil in self- 
pollination tests was in the case of Bing in 1917. Seven varieties tested for 
only one or two years set no fruit. However, all varieties tested over a period 
of years 3 delded some fruit in some year. 

The blooming periods of varieties determined incidental to cross-pollination 
investigations showed that certain varieties are completely past their period 
of effective blossoming before others begin to bloom. Fortunately, the bloom- 
ing periods of the Black Tartarian and the Black Hepublican varieties, found 
to be valuable poUinisers, usually sufficiently overlapped those of the late- 
blooming varieties to allow adequate cross-pollination. Determinations of 
pollen production in 18 varieties revealed only one shy pollen producer, 
namely. Centennial. Tests in 12 per cent cane sugar solution showed satis- 
factory pollen germination for most varieties. Observations indicated that 
the presence or absence of bright, warm weather Just preceding and during 
the blossoming period materially affected the viability of the pollen. 
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The results of extended cross*pollination tests, which are set forth In tabular 
form, led the authors to suggest compatible and Incompatible varietal combi- 
nations. Napoleon, Lambert, and Bing were found to be intersterlle, which 
was also true of Advance and Rockport and of Early Purple and Rockport. 
Unfortunately, it was found that in certain varieties there exist outwardly 
similar strains which when used as polUnizers for the same variety give 
widely divergent results. For example. In the Vaca Valley, the authors found 
dve kinds of Black Tartarian which gave sets on a single Napoleon tree rang- 
ing from 3 to 40 per cent 

The importance of insects as polUnizers in cherry orchards was indicated in 
four tests wherein emasculated and unprotected cherry blossoms, apparently 
unvisited by bees or other insects, yielded sets of fruit ranging from 0.02 to 0.5 
per cent. 

In practical conclusion, the authors point out the necessity of planting com- 
patible varieties, so arranged as to allow easy cross-pollination and at the 
same time to facilitate orchard management operations. It is recommended 
that, in varieties existing in the form of two or more similar strains differing 
in pollinating capacities, the valuable strains be isolated and propagated. It 
is advised that the unsatisfactory pollination often occurring in solid blocks 
of cherries may be remedied by grafting in each tree a branch of a compatible 
variety. In extreme cases temporary relief may l)e obtained by placing 
flowering branches of a compatible variety in jars of water distributed through- 
out the orchard. 

The nectarine as a future commercial fruit in New York State, R. 
Wellington {Amer, 8oc. Hort, Soi. Proc,, 21 (1924), PP* 60-(i2), — ^Unprotected 
seeds saved from nectarine trees growing in a mixed peach and nectarine 
orchard on the New York State Station grounds gave rise in only one instance, 
namely, that of the Quetta variety, to a peach. Based on the supposition that 
the fuzz or tomentum of the peach is a dominant character, the results are 
deemed to indicate that the nectarines hi the orchard are largely self-fertilized. 
The origin at the station of a promising nectarine designated as Hunter is 
again briefly discussed (E. S. R., 49, p. 338). That the nectarine has not 
become a popular fruit in the United States Is believed to be due to the fact 
that the Americans have usually grown European varieties without attempting 
to develop varieties adapted to our soils and climate. 

Raspberry investigations, N. H. Gbubr (East Mailing [Kent] Research 
8ta. Ann. Rpt. 1923, pp. 128-^lSO), — Similarly to an earlier report (B. S. B., 
48, p. 737), the author discusses briefly the results of varietal and cultural 
tests with the raspberry. A variety hitherto known as Baumforth Seedling B 
is now deemed to be Northumberland Fillba.sket, and one known as Fillbasket 
A is probably Fastolf. Of 10 varieties which have fruited at the East Mailing 
•Station for more than one year, Pyne Royal, for the fourth consecutive season, 
led in production. Of 30 varieties fruiting for the first time in 1923, Lloyd 
George was the highest ylelder. Baumforth Seedling B produced about 20 
per cent more fruit on unmanured soil, while Pyne Royal gave nearly 170 
per cent greater yield on manured land. It is believed, however, that these 
figures may have been affected by the presence of mosaic disease. 

The tea plant, O. F. Schleinkofeb (Der Tee, Munich: Michael Beckstein, 
1924, pp, 126, pis. 26, figs. 5). — ^This book, illustrated with numerous reproduc- 
tions of tea gardens and their architectural features and various operations 
in the growing, manufacture, and handling of the crop, contains a general 
discussion of tea growing in the region embracing eastern and southern Asia* 
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Second report of the tree protection examining board, covering the 
three years ending June 30 , 1034 , W. E. Britton, G. P. Clinton, and W. O. 
Fillby {Connecticut State 8ta. BuL 268 {1924), VP- 141-155, pis, 8, figs. 2 ). — 
The text of an act requiring the examination and licensing of parties engaged 
in professional tree repair work in Connecticut is again presented (E. B. R., 
46, p. 340), in connection with a brief statement concerning operations 
under the act during the three years ended June 30, 1924. There is also in- 
cluded a brief article by ITlley entitled Tree Surgery, which points out the 
need of research In determining the best methods of treating tree wounds and 
which questions the actual value of much tree repair work done in the past. 
A paper entitled Cavity Work, by J. P. Collins, contains the statement that his 
observations indicate that a large iKjrcentage (90-f ) of tree repairing in the 
past has resulted in failure, decay generally setting in behind the cement 
tllllngs. It is believed that the use of cement by untrained persons for filling 
f)rher than small and globular cavities can not be conscientiously recommended. 

The rose book, edited by W. MCtzb and C. Schneider {Das Rosenhuch. 
Berlin: Oartenschonheit, 1924, PP- 156, pis. 7, figs. 87). — Beautifully illustrated, 
partly in color, this handbook contains information concerning the history and 
the development of the modern rose and lists a large number of present-day 
varieties, grouped according to their color and usefulness. 

FOEESTEY 

The forests {Les Fordta. Romo: Inst. Internail. Agr., Seri\ Siatis. G6n., 
1924, pp- VII -^4^5, figs. 2). — A compilation of statistics concerning the size and 
distribution of the forests, annual lumber cut, important species, forest 
administration, etc., in the various countries of the world. 

Our hardy conifers, edited by E. Silva Tarouca and C. Bchnkider {Unsere 
F?'eiland-N adelholzer. Vienna: Holdcr-Pichler-Tcmpsky, 1923, 2 ed., rev. and 
cnL, pp. XI1~\-815, pis. 18, figs. S19). — ^A second enlarged and revised edition 
of the work previously noted (E. S. R., 30, p. 742). 

Artificial reproduction of redwood (Sequoia sempervirens), W. MtrrcALF 
{Jour. Forestry, 22 {1924), No. S, pp. 873-893). — This paper, dealing with the 
reproduction of redwood, Is a summary of information, for the most part 
previously noted (E. S. R., 48, p. 640), 

Revised volume tables for second-growth redwood, D. Bkuc^e and F. X. 
Schumacher {Jour. Forestry, 23 {1925), No. 2, pp. 148-155). — Finding that 
previously prepared volume tables (E. S. R., 46, p. 342) were inadequate in 
the range of values included, the authors herein present revised and extended 
tables having approximately twice the range of the preliminary tables and 
containing minor corrections for values of small trees. There is also added 
a new table giving volumes in cubic feet. 

Growth and its relation to thinning sample plots studies in mixed 
hardwood stands, C. H. Guise {Jour. Forestry, 23 {1925), No. 2, pp. 156-159). — 
Measurements taken in sample plats of mixed hardwoods, located in Cayuga 
(•ounty, N. Y., find subjected in the beginning to different grades of thinning, 
showed the greatest actual increase in diameter in the heavily thinned area. 
Although the control plat contained the greatest volume of wood, the volumes on 
the thinned plats, especially on the heavily thinned area, were found to be 
increasing at a much more rapid rate than on the control, leading the author to 
suggest that in 5 or 10 years the thinned plats will equal in volume the control. 
The mortality vs as appreciably higher in the control area, and Indications were 
that this difference would become more acute in the near future, since many 
trees in this area were in a poor state of health due to crowding. 
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On the relation of the source of Qnercus peduncnlata acorns to the 
growth of the resulting trees [trans. title], A. Oieslab (CentbL Oeaam. 
Foratw.f 49 {1928), No, 4-^* PP- 97-149, flga. 8), — ^As a result of studies begun 
in tlie spring of 1904 in the Marlabrunn (Austria) Forestry Experiment Sta- 
tion, In which 21 lots of Q. peduncnlata acorns obtained from widely separate 
points in Europe were carefully compared in relation to germination and the 
rapidity and manner of growth of the resulting seedlings, the author concludes 
that the place of origin is an extremely Important factor in the culture of this 
species, and recommends that acorns be obtained from areas having rainfall, 
lempeinture, and soil conditions comparable to those of the desired planting 
locality. In comparing the progeny of heavy and light weight acorns, it was 
found that heavy acorns resulted in larger and more rapidly growing seedlings. 
Tliis advantage, however, disappeared entirely by the end of the eighteenth 
year. Acorns from a cooler climate yielded frost-resistant seedlings, while 
those from warmer climates gave tender plants. Considerable variation was 
noted in the tendency of the several lots to produce straight or crooked stems, 
and in general straight trunks were associated with larger diameters. Leaf 
size was found to be a reliable index to vigor, being closely associated with 
growing capacities. Oaks from acorns gathered near the ocean colored later 
in the autumn than did those gathered from farther inland. 

Relative urater-holding capacity of sphagnum and tree moss, J. F. 
KuMMEL (Jour, Foreatrj/, 28 (1925), No, 2, pp, 181, 182), — Studies carried on 
at the Wind River Nursery, Stabler, Wash., showed that sphagnum moss is not 
only capable of absorbing twice as much water as ordinary tree ihoss found on 
trunks and large branches of hardwoods growing in moist environments, but 
also is able to retain moisture for a longer period. 

The grazing of cattle and horses in pine plantations, P. W. Stickel and 
R. C. Hawijiy (Jour, Forestry, 22 (1924), No, 8, pp, 840-809), — Studies, con* 
ducted by the Yale School of Forestry, upon the effects of grazing in red and 
white pine plantations indicated that limited cattle grazing may be of decided 
benefit to young plantings as follows; (1) In reducing fire hazards by the close 
cropping of grasses and shrubs, (2) in the suppression of hardwood sprouts, 
which are eaten in preference to the evergreens, and (3) in the development 
of deep paths which may serve as fire lines in combating running fires^ On 
the other hand, because of their biting habits and general restlessness, horses 
were found much more destructive than cattle, and it Is recommended, there- 
fore, that In winter especially they be entirely excluded. 

Report of the National Forest Reservation Commission for fiscal year 
ended June 30 , 1023 (V, 8, Senate, 68. Cong,, 1, Seas,, Doc. 59" (1924), 
pp. V+37, pla. 8, fig. 1), — This illustrated pamphlet contains information 
concerning accessions to and changes in the national forests made during the 
year ended June 80, 1923. 

Forestry [at the Idaho Station] (Idaho Sta. Bui. 185 (1925), pp. 80, 81 ), — 
(Observations upon black locust and catalpa plantations located at various alti- 
tudes indicated that the black locust can succeed even up to 4,500 ft, in shel- 
tered localities, while the successful limit for catalpa is approximately 3,000 ft 
Records taken in irrigated sections of southern Idaho showed that both tlie 
hardy catalpa and the black locust at 14 years of age are capable of yielding 
a large number of posts per acre. Posts set in alkali soils were observed^ to 
be shorter lived than those set in ordinary soila Observations on second 
growth western yellow pine indicated that this species is capable of making 
a very rapid growth and should return a profit in the form of fuel, fence posts, 
and perhaps lumber. 
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Second report on a forest survey of Illinois: The economics of forestry 
in the State, H. H. Chapman and R. B. Milleb (Ilh Nat. Hist. Survey Bui. 
15 (1924) t Art. S, pp. y//4-jJ6-I72). — further contribution (B. S. R., 49, 
p. ?]41) to a comprehensive study of the forestry situation in Illinois. In the 
present instance the authors discuss the economic importance of wood in the 
State in the manufacture of farm implements, use as pai)er pulp, fuel, etc., and 
present data on the present condition of the small remaining forests. 

Annual report of the director of forestry of the Philippine Islands for 
the hscal year ended December 31, 1023, A. F. Fischer (Philippine Bur, 
Forestry, Ann. Rpt. Dir. Forestry, 1923, pp. 133, pi. 1 ). — This is the usual 
annual statement (E. S. R., 50, p. 344). 

Quinquennial review of forest administration in the Province of Assam 
for the years 1010-20 to 1023-24, with the progress report of forest 
administration for 1023-24, F. Trafford and C. A. G. Rivaz (Assam Forest 
Admin. Quinq. Rev. 1920-24 and Rpt. 1923-24, pp- 23-f59-f2, pi f).— This 
report, covering the five-year period 1919-20 to 1923-24 and the annual period 
1923-24 (E. S. R., 50, ]). 345), contains information concerning alterations in 
area, silvicultural and administrative activities, revenues, expenditures, etc. 

Annual report of the Forestry Department [Uganda) for the year ended 
3l8t December, 1923, R. Fyffe (Uganda Forestry Dept. Ann. Rpt. 1923, 
pp. 16 ). — In preseuting the usual annual report (E. S. R., 52, p. 241), the 
author dlscus.ses planting activities, alterations in area, revenues, expendi- 
tures, etc. 

Report of the director of forests for the year ended 31st December, 

1023, E. H, F. Swain (Queensland Dept. Puh. Lands, Rpt. Dir. Forests, 1923, 
pp. SO ). — This is the usual annual statement (E. S. R., 51, p. 44), containing 
information concerning silvicultural activities, forest protection, organization, 
surveys, timber operations, etc. 

DISEASES OF PLANTS 

Department of plant pathology and soil bacteriology, T. F. Manns and 
J. F. Adams (Delaware Sta. Bui. 139 (1925), pp. 24-29 ). — In a study of dispenses 
of the sweet potato, the authors found additional evidence to strengthen their 
conclusions that pox is caused by a species of Aetinomyees. 

An investigation was begun on peach yellows and little peach, in which trees 
were grown under screen to prevent the entrance of carriers, but the rains 
dissolved enough copper from the screens to defoliate the trees for several 
weeks. 

In a study of the diseases of cucurbits and their control, the principal work 
was carried on with downy mildew on cantaloupes. This disease is said not 
to make its appearance in Delaware until early planted melons begin to net, 
while cucumbers showed the disease liefore cantaloupes. Two different brands 
of copper-lime-arsennte dust were used for the control of this disease with 
about equally good results. Treating the vines with quickly available nitro- 
genous fertilizers did not check the attack of the disease. A species of Alter- 
naria was found commonly occurring as a saprophyte on leaves attacked by 
Macrosporium cucutnerinum. Inoculation experiments were conducted with 
this fungus on a considerable number of Important truck crops, and, among the 
cucurbits, summer squash and cucumber showed the greatest resistance. Infec- 
tions were secured on tomato and potato, but they are said to have borne" no 
resemblance to the early blight of these hosts. 
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Some attention was given to diseases of canning peas, and the bacterial leaf 
spot due to Bacterium pisi, root rot, and a fungus described as Aphanomycea 
sp. associated with the root rot were observed. 

Notes are given on the value of casein compounds in connection with orchard 
spraying, on apple scab studies, and on corn root rot. A test made of corn from 
the 1922 crop stored in the laboratory indicated that there was a reduction in 
the prevalence of the fungi causing root rot in com, particularly of Diplodia 
eeac and Gihhcrella sa/uhinettii. 

In connection with some extension work on the control of black rot of grapes, 
additional research work was carried on with the organism. It was found that 
dry weather may arrest black rot and that Infection may take place any 
time after the new shoot is 1 in. long, while the macroscopic lesions may not 
appear until the fruit Is two-thirds or more grown. After initial Infection has 
taken jdacc no number of sprayings can control the disease. The primary 
infection on the basal nodes of new shoots is considered the source of carrying 
over infection for the succeeding year. 

Plant pathology {Idaho Sta. Buh 1S5 (1925), pp. S5-S9). — In studies on 
potatoes, particular attention was paid to the transmission of mosaic and 
leaf roll, in which a considerable number of insects were tested, but negative 
results were obtained with all except the rose aphis, Macrosiphum aolanifolii. 
The russet dwarf type of mosaic has been found in Idaho during the iwesent 
season. Leaf roll has also occurred, and it has been learned that it is carried 
by the pink and green aphis. A new disease of potatoes called witches’ broom 
is reported, and there is said to be some indication that this disease may 
belong to the so-called virus groui>. Isolated plantings in different parts of the 
State were made of SfH?d potatoes, and the data Indicate that seed lots which 
are most free from the virus group of diseases are those which have been 
grown in isolated settlements for a number of years without chance for con- 
tamination from introduced seed stock. In an experiment on the control of 
potato scab, inoculated sulfur did not give results to warrant its extensive use. 

Extensive experiments were carried on with w’heat and oats for the control 
of smut, in which various brands of copi>er carbonate, formaldehyde, copper 
sulfate, furfural, and various mercury compounds were te.sted. In general 
it was found that 3 oz. of copper carbonate per bushel of whent gave as good 
control as the standard copper sulfate treatment. For spring sown wheat, 
2 oz. of copper carbonate was found sufficient. Some of tin* mercury com- 
pounds are said to be promising. Of all the treatments tested for oat smut 
control, only the dip and spray formaldehyde methods gave satisfactory 
results. 

In some experiments for the control of Rhizoctonia on potatoes, presprink- 
ling the tubers and keeping them moist for from 24 to 48 hours was found to 
increase the control materially. The best control was obtained with Dupont 
dust No. 15. All the others proved less efficient than corrosive sublimate 
(1-1,000) presprinkled and formaldehyde (1-120 for 4 minutes* Immersion). 

For the control of tomato blight, tests were made of the resistance of a num- 
ber of varieties, and some new selections are proving quite promising. 

The bean disease investigations included a study of the fungus disease known 
as dry root rot of beans, caused by a species of Fusarium, and a test of the 
resistance of the variety Robust to mosaic. 

The eelworm disease of clover and alfalfa was found in two counties of the 
State in 1924, and head smut of corn and stalk smut of rye were reported for 
the first time. 

[Report of Washington Station] division of plant pathology* F. D. Heald 
liiT AL. {Washington OoL Sta, BuL 187 {1924), pp, dd-74). — ^The wheat smut 
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investigations were continued, and the comparative value of copi)er carbonate 
and copper sulfate for seedings at different dates was tested. For heavily 
smutted seed, copper sulfate gave better protection for most of the dates, while 
with clean seed about equal protection was afforded by either copper sulfate 
or copper carbonate. Early seeding and very late seeding reduced the amount 
of smut. An attempt was made to determine the effect of soil fertility on the 
percentage of smut, but neither nitrate fertilizers nor barnyard manure had 
any appreciable effect, although there was a marked decrease in smut in crops 
grown in soils of low fertility. In tests of dust fungicides for the control of 
bunt in fall seedings, the best copper carbonate treatment was not quite equal 
to the standard copper sulfate, though both w’ere much superior to the for- 
maldehyde treatment. In general, the best seed treatment gave unsatisfactory 
results for fall seeded grain when conditions for high infection prevailed. A 
report is given on the relative value of a number of commercial and other com- 
pounds for the prevention of smut in spring seedings. 

B. F. Dana reports studies of llhizoctonia and other diseases of potatoes in 
which various forms of mosaic diseascis have been isolated. The mosaic 
complexes in Washington are said not to agree in character with the published 
descriptions of the.se di.sease.s In other localities. For the control of these 
disea.ses, the author found that the tuber indexing did not entirely eliminate 
spindle tuber and witches* broom, altbougb the method of selection did reduce' 
the amount of these diseases present. Witches* broom is apparently infectious 
and readily transmitted through the tuber. 

The western Might or yellows of tomatoes was studied by the same author. 
Experiments with scions taken from plants in different stages of the disease 
showed that the infccjtion was transmitted to the stock if the scion was infec- 
tious even to a slight degree. 

li. W. Boyle rojiorted on Fusarium rot of onions, the symptoms of which 
are said to be similar to those caused by Fusarium species in general. The 
rot of the l)ulbs in Washington Is considered due primarily to species of 
Fusarium, and the bacterial rot accompanying it is considered secondary. 

Additioual investigations on the foot rot of wheat, which has been attributed 
to Wojnowicia (raminis, are said to indicate that this disease is not one that 
is likely to become a serious fa<dor iu wheat production. 

In ctmnecticm with investigations of winter injury of fruit crops, F. D. 
Heald reports that a survey of Spokane Valley showed that apple orchards 
had suffered severe injury. All varieties wore affected, hut Wagener seemed 
to suffer more than others. Observations are said to have shown a fairly 
common occurrence of silvered foliage, .such as is characteristic of the silver- 
leaf disease due to Stcreum purpureum. The studies of the author, however, 
have led to the conclusion that the silver-leaf fungus did not make its api)ear- 
ance suddenly hut bad been prevalent for a number of years in the State, and 
it must be considered an important wound parasite that will greatly increase 
the damage in winter injured trees. 

Heport of the Dominion botanist for the year 1022, H. T. Gilssow bt al. 
(Canada Expt, FannSf Div. Bot. Rpt, 1922^ pp, H, figs, 11 ), — “The present 
report funiishe? an account of the work done by the members of the staff of 
the Central Laboratory, Ottawa, including such phases of work as relate to 
plant disease investigations carried on under the Destructive Insect and Pest 
I Act appropriation, as well as the reports from oflacers in charge of the branch 
^ laboratories.*' 

Report of the Dominion botanist for the year 1923, H. T. Glissow et al. 
(Canada Bwpt, FarmSf Div. Bot. Rpt. 192$ ^ pp, 55, figs. 10 ), — ^The main lines of 
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work carried on at the Ottawa Central Laboratory and other laboratories, 
including the Dominion plant disease survey, economic and general botany, 
forest pathology, nitroculture distribution, flax wilt, potato Inspection and 
C€»rtiflcution, and tobacco diseases, are set forth. 

Silver-leaf disease, IV, F. T. Brooks and H. H. Storey (Jour. Pomol, and 
Hort. 8oi.^ 3 (1923), No. 3, pp. 117-lJ^l ). — This paper is an account of the 
results of investigations continued (B. S. B., 42, p. 845) on silver-leaf disease 
since 1919, with some account of work by other investigators. 

Some additional hosts for the silver-leaf fungus (Stereum purpu^eum) are 
mentioned, including certain roses and pears. Attention is directed also to 
attacks on peaches (under glass), Morello cherries, and apple varieties. Out- 
breaks, amounting almost to epidemics, on apple and plum, are ascribed to 
previous careless treatment of trees. Silver-leaf occurrence in nurseries is 
discussed as to critical times for infection. The influence of type is consid- 
ered as to susceptibility in Victoria plum. Certain plum stocks prove to be 
more susceptible than others. 

Arguments from pathogenicity are advanced against the separation of 8. 
ruposiusculum from 8. purpurcum. The preference of 8. purpureum for woody 
tissues not yet invaded by other organisms is pointed out, and the effects of 
this fungus are described. 

One of the chief recovery factors in silvered fruit trees is the formation 
of a gummy substance Impermeable to the fungus and tending to limit its 
activity. 

purpureum readily Infects newly exix>sed woody tissue not less than one 
year old. Pruning wounds are invaded chiefly by fungi of different kinds. 

The l>est protection has been given by gas tar, which does not injure the 
bark if carefully applied. Information is presented as to the longevity of the 
spores of 8. purpureum under different conditions, and as to the toxicity of 
various substances to the fungus in culture. Silvered plum leaves photosyn- 
thesize, but less actively than healthy leaves. Translocation of carbohydrates 
from silvered leaves proceeds more slowly than from healthy leaves, and 
silvered leaves also wilt more readily than do healthy leaves. The attempt 

differentiate “true” from “false” silver-leaf is considered to be invalid. 

There is no known cure for silver-leaf, though good cultivation and manur- 
ing may facilitate natural recovery. The disease can be prevented in great 
measure by the destruction of dead wood which might develop 8. purpureum, 
by thinning and pruning cautiously, and by covering exposed tissues im- 
mediately with some antiseptic, as gas tar. 

A bacterial leaf spot of Martynia, C. Elliott (Jour. Agr. Research [17. iSf.], 
29 (1924), 10, pp. 483-490, pis. 3 ). — A description is given of a bacterial 

disease found on leaves of M. louisiana growing in a beet fleld in Kansas. 
Attempts were made to transfer the organism to a number of other host plants 
but without success. A technical description is given of the causal organism, 
which is given the name Bacterium martyniae n. sp. 

The influence of time of maturation of wheat on the development of 
Puccinia graminis [trans. title], J. Beau\T!:kie (But. 8oc. Path. V6g. France, 
9 (1922), No. 4, pp. 255, 256 ). — Wheat after sugar beets, and supplied with 
40 tons of manure, 400 kg. of superphosphate, 400 kg. of sylvinite, and 100 kg. 
of nitrate i>er hectare, showed advanced maturity and almost no rust ; whereas 
wheat after sainfoin, supplied with the same fertilizers minus the farin 
manure and plus 80 kg. of cyanamide, showed considerably retarded maturity 
and heavy infection with P. gramitUs. 

Further studies on the relation of onion scale pigmentation to disease 
resistance, J. O. Walkee and G. O. Lxnpbiqben (Jour. Agr. Research [17, ^.], 
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29 il924). No. 10, pp. 507-514 ). — In continuation of investigations of onion 
smudge (B. S. R., 49, p. 843), the authors give a report of studies made to 
determine the effect of the soluble toxins occurring in the bulb scales on fungi 
other than ColletotHchum circinana. About a dozen species of organisms which 
attack the onion bulb were tested, and, with the exception of Aspergillus niger, 
the organisms grew quite as well in the extracts from the dry outer white 
scales as In tlie control, but when extracts from colored scales were used 
germination and growth were either retarded or entirely Inhibited. A. niger, 
which normally attacks the outer scales, seemed to be little affected by the 
outer scale toxins. 

A serioas potato disease [trans. title], C. Cu^pin {Bui. Soc. Path. V4g. 
France, 9 {1922), No. pp. 2S7-24S, figs. 2 ). — In a number of potato fields 
near the foot of the Porez Mountains in the Department of Loire, Prance, the 
author observed a rolling and drying-out of potato leaves, apparently related 
to some basal or underground trouble. On examination this was found to be 
associated with the tuber disease ascribed by Ducomet to Vermicular ia varians 
(E. S. R., 22, p. 742). 

Potato dartrose in 1922 [trans. title], E. Foex {Bui. Boe. Path. V^g. 
France, 9 {1922), No. 4, pp. 244~^50 ). — A review is given of iuforination avail- 
able as furnished by different authors regarding potato dartrose, wdilch is said 
to be widely distributed in France, and to be serious on account of its effects 
in lowering both quantity and quality of the potato crops. 

Dartrose (Vermicularia varians) and silver scab (Bpondylocladium 
iitrovirens) of potato tubers [trans. title], C. Cr^pin’ {Rev. Path. Vt^g. et But. 
Agr., 10 {102S), No. 1, pp. 63-56, pis. 2 ). — Tlie i)otato disease formerly described 
under the name dartrose by Ducomet as due to V. varians n. sp. (E. »S. 11., 22, 
p. 742) and the disea.se caused by S. atrovirens, producing often on the same 
tubers analogous symptoms, are described as regards certain characters, 
mostly microscopic. 

Potato wilt and fllosity [trans. title], C. Pekret {Rev. Path. y6g. ct Ent. 
Agr., 10 {1923), No. 2, pp. 168-171 ). — premature drying out of potato .stems 
observed in 1922 is attributed to the presence of Vermieularia varians, which 
was found in the great majority of fields affected. The main object of this 
note is to discuss the relation between the presence of dartrose on the tubers 
and the wilting of the stalk, drawing attention chiefly to abnormal tuber 
sprouting, of which an account is given. 

Dartrose of potato and its consequences [trans. title], D. S. Cwadas {Rev. 
Path. V4g. et Ent. Agr., 10 {1923), No. 1, pp. 67-75. pis. 2).— This trouble is 
here dealt with as regards the morphology of the fungus in different nutrients 
and the consequences of parasitism. The alterations noted are very prejudi- 
cial economically. The sclerotia and the chlamydospores are very persistent, 
and through them the disease may be conserved indefinitely. Formol treat- 
ment of the soil for the destruction of the chlamydospores is said to be very 
expensive. Methods employing heat also keep down Fusarium and other soil- 
borne diseases. 

The biology of Vermicularia varians [trans. title], D. Cavadas {Rev. Path, 
y^g. et Ent. Agr., 10 (1923), No. 2, pp. 138-140 ). — ^Experimentation reported 
here is said to be more recent than that at the base of the report above noted 
and to deal with phenomena analogous to those described by Cr^piu (see 
above). Both microchemical and micrographical study of the phenoma sug- 
gesting leaf roll or necrosis failed to bear out the hypothesis regarding such 
a character. The symptoms are described. 

Tolerance and resistance to the sugar cane mosaic, O. W. Edoxbton and 
W. G. Taqoast {Jour. Agr. Research [17. 8.}, 29 {1924), No. 10, pp. 501-506, 
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pi. 1). — report is given of a study of a number of varieties of sugar cane to 
test the resistance to mosaic when grown imder liouislana conditions. The 
investigation has shown that resistant Purple canes can be selected in fields 
with a 100 per cent infection. This is not considered due to slight variations 
of the host, nor is it known whether the plant is gradually acquiring an im- 
munity somewhat similar to acquired immunity in man and animals. There 
is said to be some evidence that resistant strains are being developed natu- 
rally in some sections of Louisiana, and by discarding the susceptible and 
selecting the most tolerant canes for seed, it is thought that it wilLbe possible 
to develop varieties tolerant to mosaic in a much shorter time than if natural 
selection is allowed to take its course. 

Tests of fungicides on apple trees. — ^11, An analytical study of their 
effects on the trees, N. H. Gkubb {Jour. Ponioh and Jlort. Sci.^S (102^), No. Jf, 
pp. 157-J73). — In experimentation in progre.s8 at the East Mailing Research 
Station .since 1919, all fungicides tested reduced scab {VentuHa inaequalis). 
Bordeaux mixture (6-20-100) controlled scab almost ns effe<’tlvely as lime 
sulfur (1 : 59) and more so than nmiuoniuin pol 3 \siiltide. Of the fungicides used, 
Bordeaux (6-20-100) was lea.st cffec'tive against apple mildew {Podosphaera 
leucoiricha) . Lime sulfur was somewhat more effective than a new brand 
of ammonium I^>ol 3 ^sulfide, The fungicides used in 1920 clearly reduced the 
number of canker (NcctrUi ditisaima) infections of Worcester Peurmaiu and 
James Grieve in the winter of 1920-21. Bordeaux caused considerable russet- 
ing. Lime sulfur used as a .summer fungicide repeatedly caused heavy fruit 
drop in all varieties. This was much heavier from leader tipped than from 
untipped trees. 

The effect of fungicides Is not confined to the son son of their application, be- 
ing apparent in one case even three j’^ears later. The influence of fungicides 
on the size of the fruit has not been determined. An inerea.sed formation 
of fruit buds following lime .sulfur may be only a natural sequence from the 
resulting fruit drop. Vigor of growth, a.s measured by weight of prunings, 
appears in nearly all ca.ses to be increased by tlie use of the fungicides Bordeaux 
mixture and lime sulfur. 

Moiillia blossom blight (brown rot) of apricots, B. A. Rudolph {Vali- 
fomia Sta. Bui. S83 {1925)^ pp. S-55, figs. 10). — The results are given of an 
extensive study of a blos.som blight of apricots whlc*h is due to an imi>crfect 
form of Sclerotiiiia commonly referred to in American literature ns B. dnerea. 
The perfect form of the fungus is said to grow but rarely in California. The 
Monilia form attacks the blossoms at about the time they are tinfolding and 
having killed the blossoms passes to the twigs, destroying them. Later, the 
ripening fruit may be attacked, producing the well-known brown rot. 

A large number of treatments for the control of the blossom blight were 
tested, and it was found very difficult to control it In badly infested orchards 
which are favorably situated for the development of the disease. Orchard 
sanitation, together with timely spraying, seemed to offer promise. Home- 
made Bordeaux mixture 8-8-50 gave the best control, though more dilute 
solutions may give good results where infection is less severe and climatic 
conditions are favorable fop control. Sulfur-containing compounds are not 
recommended as the author reports they injure apricot trees. Oil emulsions 
as dormant sprays had souie fungicidal value but not sufficient for the control 
of the disease in humid localities. Fungicidal dusts were ineffective in locali- 
ties favorable for the growth of the fungus. 

A bibliography of 193 titles is given. 

Mildew control during 1021 [trans. title], H. Fass, P. Tonpuz, and M. 
Stakheun (Ann. Apr. Suisse, 2$ {1922), No. 2, pp. 217^280, fig. 1). — Conditions 
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during 1921 did not greatly favor mildew outbreaks. Compared with copper ap- 
plications, copper less sprays proved to be very inferior as regards fungicidal 
effects. A slight addition of casein <60 gm. per hectoliter of copper spray) 
gave a considerable degree of adhesiveness to the liquid. Copper In colloidal 
form gave results justifying its further trial. 

[Contributions to the study of grape white rot (Coniothyrium diplo- 
diella)]. H. Faeb and M. Staehblin (Awn. Agr^ Suisse^ 2S (1922) ^ No, 2^ 
pp, 189-202, ngs. 7; 24 (1923), Nos, 1, pp, 19-28, fig^. 2; 3, pp. 339-348) The 
progress of grape white rot since 1878 is outlined, as are also the life history 
and activities of the causal fungus, de.signated since about 1884 as C, dip- 
lodiella. 

Spores of white rot, borne on old material, can infect the crop of the fol- 
lowing year. The organism appears to act as a wound parasite, greatly 
favored by injuries caused by hall, tools, or animals. Injury is greatly in- 
creased by repeated hailstorms. 

Spores retain germinability for at Umst two ycar.s. Development is related 
t«i a suflioiency of sugar in the berry and a moderately high temi>erature. 
This explain.s why this disease attains imijortance usually between late July 
and early September. Ijow temperatures retard the formation of pycnidia. 
Humidity plays a secondary part in the development of this fungus. 

fiiade(]uate results have followed the application of treatments to the 
berries directly. Alkaline bisulfltes, sodium hyposulfltes, and formalin, each 
used in connection with soap, gave the best results, though these proved in- 
jurious to the grapes in the concentrations employed. 

White rot spores were found to retain germinability for at least three years, 
with vitality but little imrmired, in tests running from 1920 to 1923. 

Under the existing climatic condition.s, the areas subject to hail and cul- 
tivating the grape variety Cha.sselas, pruned low, suffer most from w^hlte rot. 
The 1923 treatments gave unsatisfactory results. Most of the fungicidal ap- 
idications camsed serious huruing but gave inadequate protection. 

Fungous and non-Infcctious troubles of oriiaiiieiitnl trees, O. 1*. Clinton 
(Connevtivut ^'tate Sta, BmI, 263 (1924) j PP> 171-192). — Descriptions are given 
of a number of diseases and other injuries to which ornamental tree.s are 
subject, the data consldere<l being noninfectious troubles, which include winter 
injuries, drought and heat injury, smoke and gas injury, spray injury, electric 
wiring and lightning injury, mechanical injury, etc. This is followed by a 
description of a considerable niinil>er of fungus diseases. 

The diagnosis of decay in wood, K. B. Hubekt (Jour. Agr. Research [U. fif.], 
29 (1924), No. 11, pp. 523-567, pis. 11, figs. 6). — ^The author claims that formerly 
the Identiiication of the cause of timber rot was usually dependent upon the 
presence of fruiting bodies of the fungus. From a study of about 1,600 
laboratory samples of woods, the author has deseribeil a method baseil upon 
i?ro8s, microscopical, and cultural characters, by which it is possible to recog- 
nize the causal organisms resijoiisible for various decays, stains, etc. 

ECONOMIC ZOOLOGY— -ENTOMOLOGY 

Some further facts relative to the principles underlying the making and 
use of nicotine dust, T. J. Headt.ek and W. Rudolfs (New Jersey Stas. Bui. 
400 (t924), pp* 3-44* 20). — Tills is a report of Investigations conducted 

during 1923, in continuation of the work reported In Bulletin 381 (E. S. R., 
50, p. 264). Tests were made of the evolution of nicotine gas from nicotine 
dusts, under field conditions, for control of the pea aphid. It was found that 
at a temperature of 70® P., or above, free nicotine-dolomite dust, even when 
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applied at the rate of 50 lbs. per acre, evolves practically all of its nicotine 
in 6 hours. 

‘‘The great bulk of this nicotine escapes in the first 3 hours, and there is 
practically none left after the first 9 hours. A temperature of 70® or above is 
necessary for rapid evolution of nicotine gas from this type of nicotine dust. 
The employment of nicotine dusts of this character at a temperature of 60® 
is largely useless, and at a temperature of 50"* is a pure waste of time and 
money. Variation in the size of particles composing a crystalloid carrier of 
nicotine dust, ranging from 80<mesh to 270-mesh, has comparatively little 
iufiuence on evolution, but the gas escapes more rapidly from the coarse 
material. The ordinary 100-mesh dolomite gives somewhere near the average 
evolution. Thickness of the film of nicotine on the particle makes a difference 
in the rate of nicotine gas evolution, and within limits thinner films give off 
gas more rapidly. The rate of nicotine gas evolution varies directly with the 
temperature and seems in accordance with the well-known principles governing 
the evaporation of water, but is modified by the presence of nicotine and various 
impurities in the nicotine solution used. 

“The percentage of kill and percentage of reduction vary with the rate of 
evolution of nicotine gas. A quick release of nicotine gas giving a very high 
concentration is probably more effective in the percentage of reduction accom- 
plished than a relatively slower but longer continued discharge where the 
same amount of total nicotine Is concernetl. The use of higher-content dusts, 
when the rate of nicotine gas evolution is approximately constant, is likely to 
be followed by a higher percentage of kill and a higher percentage of reduc- 
tion, because the charge in the atmosphere about the insec't is greater. The 
practical reduction is much better when the dust is applied before the lice 
reach a stage of heavy infestation, because a much longer time is re<iuired for 
the percentage of insects which escat)e destruction to multiply sufficiently to 
reach numbers serious to the crop. In New Jersey the problem of controlling 
the pea louse is to be met by destroying 90 to 95 per cent of the lice shortly 
after they reach an average of 50 Individuals to 10 ft. of pea row.” 

Sodium fluoride as an insecticide; its possibilities as a locust poison, 
L. B. ItiPLEY {Bul. EnU Research^ 15 (192-^), Vo. i, pp. — The author 

reports investigations made of sodium fluoride as a stomach i^olson, which 
indicate that it may, in a number of cases, replace the use of arsenical poisons. 
He finds that, while effective, it is not so toxic as arsenite of soda to either 
cutworms or the brown locust. Grass or horse dung treated with a 2 per cent 
solution of sodium fluoride gave good results against adult locusts in the 
laboratory. Balt treated with a 1 per cent solution was effective against 
cutworms {Euwoa spp.) in the laboratory. Sodium fluoride is not repellent 
to cut^vorms, arsenite of soda is highly repellent, and Paris green repels to a 
lesser extent. Sodium fluoride dust probably does not act as a contact poison 
on adult locusts, or, if it does, strengths much stronger than 1 : 20 are re- 
quired. 

Sodium fluoride is considerably less toxic to higher animals than arsenite of 
soda. In the author's opinion, it should be investigated further as a promising 
substitute for arsenlcals against various insects. Reference is made to in- 
vestigations of Fulton (£3. S. R., 62, p. 253), who has found sodium fluoride 
to be as effective as white arsenic, with quicker action, when used against the 
European earwig. 

Spray stimulation, F. B. Hebbebt (Jour. Econ. Ent,, 17 (1924), Eo. 
pp, 537-^72, pi, 1 .) — It has been found that, while stimulation of deciduous 
fruit trees results from the use of a number of differmit sprays, the greatest 
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amount has occurred after using the heavy types of miscible oils. The stimula- 
tion is due partly to the heavy oil base and partly to the emulsifiers in them. 
The condition of the tree and soil and the time of spraying are factors in the 
amount of stimulation to be obtained from the oil spray. The spray must be 
applied between December 15 and February 1 to be certain of this eifect. 
Although there may be some disadvantages, the advantages from spraying, par- 
ticularly to prune, apricot, and cherry growers. Include the following: (1) 
Early bloom, which causes the fruit to set early before the thrips api)ear, there- 
by insuring more and cleaner fruit, (2) the early formation of large green 
leaves, which cover the small fruit, protecting it from sunburn and frost, (3) 
the attainment of much of the growth of the fruit before the natural moisture 
has evaporated from the ground, (4) proper functioning of the tree, resulting 
in larger crops and larger fruit, and (5) earlier harvest, the fruit thereby 
reaching the market in time for better prices. 

Entomology [at the Idaho Station] (Idaho 8ta, Bui. 1S5 (1925) ^ pp. 28, 
29, 32). — Experimental work with the alfalfa weevil during the year indicates 
that a single spray application is sufficient to obtain satisfactory control. 
Dusting experiments indicate that where calcium arsenate is used with sulfur 
or Mab sand the results compare favorably with those obtained by spraying. 
The imported parasite Bathuplectex curculionis was about four times more 
numerous in the southwest of Idaho than in the preceding year, in a few in- 
stances parasitism reaching as high as 25 per cent. 

The clover-leaf weevil was found to be doing serious injury to I^dina clover. 
The first outbreak of the Colorado potato beetle in commercial potato growing 
districts of south Idaho was discovered during the j^ear. The Infestation, 
however, was limited to a single field, and an attempt was made to eradicate 
the iKJSt. In control work with the fruit-tree leaf-roller it was found that the 
egg masses could be killed by using several of the commercial oil emulsions and 
homemade preparations. Of the commercial preparations Dormoll gave the 
best results, w’hile with the homemade mixtures the best results were obtained 
with Diamond paraflin i>otash fish oil soap oil emulsion. In combating the 
snowy tree cricket in prune orchards almost complete eradication was secured 
by a single application of calcium arsenate dust or lead arsenate spray, at a 
cost for poison materials of $3 to $6 per 100 trees. 

[Report of the Washington Station] division of entomology, A. L. 
Mei^andeb et al. (Washington Col. Sta. Bui. 187 (192J^), pp. 46S1). — Work 
with the orchard leaf roller (E. S. R., 48, p. 553) is first reported ux)on. Lubri- 
cating oil sprays averaged more than 95 per cent destruction of the eggs. The 
lighter oils proved better than those of medium or heavy viscosity, and killed 
as high as 98.8 per cent. The proprietary oil sprays gave variable control, 
several being effective while others gave poor results. Three applications of 
lead arsenate led to the conclusion that it can not be depended ux>on for con- 
trol of the leaf roller, since much of the injury by the caterpillars is done before 
the spray becomes effective. 

A brief reference is made to oil sprays (E. S. R., 52, p. 656). 

Laboratory tests of various volatile poisons for the control of subterranean 
insects, conducted with the view to determining the amount required to satu- 
rate a given quantity of soil and the subsequent rate of killing of buried insects, 
are briefly reported. In the tests poison gas was generated by passing air 
through the poison, and the air was then drawn, by means of an aspirator, 
through a glass cylinder of soil, at the exit of which was placed some bean 
weevils for a living indicator and a Jar of absorbing reagent for a chemical 
indicator. When slowly passed through the series of tubes the poison vapor 
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would first be taken up hy the soil, and after the saturation point was reached 
would show on the two indicators. Carbon disulfide was found to take only 
half as loiij? to saturate the soil as did carbon tetrachloride. With calcium 
cyanide a silver nitrate indicator showed emergence of gas in three or four 
minutes, and the weevils were dead in 28 minutes. At Topi>eni8h, where wire- 
w'onns were particularly destructive, single rows of seed, like peas or corn, 
were drilled into the ground early in the spring. When the seeds sprouted 
they attracted the wireworms, whereupon granulated calcium cyanide was 
drilled over the rows of seeds, and was astonishingly effective. 

Brief reference is made to a crop pest survey of the State. Several de- 
structive insects arc recorded as newcomers to the State, including the 
asparagus beetle, discovered in the Yakima Valley ; the squash bug, which has 
obtained a foothold near the mouth of the White Salmon River; Bruce's 
measuring worm (Rachela hruceata), known in British Columbia but now 
occurring in the Okanogan Valley; the satin moth (StUpnotia saliciH), which 
is already as destructive to willow and poplar in Whatcom County as it is in 
the quarantined district in Massachusetts ; the cherry fruit-fly, rapidly spread- 
ing in the Palouse section; the cherry sawfly {Hoplocampa cookei), which has 
extended its range northward and is now reported from several localities in 
western Washington; the lilac miner {Qracillaria ayringella) , a minute 
European moth that is ruinous to lilac and privet in many cities of western 
Washington; and the European earwig {Forficula auricularia) . Brief ref- 
erence is also made to a number of the insects most destructive during the 
year. 

Proceedings of the Acadian Entomological Society for 1923 {Acadian 
Ent. 8oc, Proc,, No, 9 (1923) t pp, 72, pis, d). — Pai)er8 presented in this annual 
report (B. S. R., 50, p. 844) include the following: Spraying in Relation to 
the Renovation of Old Orchards in New Brunswick, by O. P. Walker (pp. 
8-13) ; Studies on a New Species of Empusa Parasitic on the Green Apple 
Bug {Lygus communis var. novascoHensis Knight) in the Annapolis Valley, 
by A. G. Dustan (pp. 14-36) ; The Garden Springtail {Sminthurua hortenais 
Fitch) as a Crop Pest, by W. H. Brittain (pp. 87-47) ; Insects of New Bruns- 
wick Injurious to Crops in 1923, by G. P. Walker (pp. 48-54) ; Insects of the 
Season 1923 in Nova Scotia, by J. P. Spit tall (pp. 55-68) ; and Notes on 
Agriotea mancua Say, at Dartmouth, N. S., by R. P. Gorham (pp. 69-72). 

Under the name Empuaa erupta n. sp., A. G. Dustan describes and reports 
studies of the life history and development of a parasitic fungus discovered in 
1920, which has caused a gradual decrease of the green apple bug (E. S. R., 
37, p. 462) in orchards of Annapolis Valley, Nova Scotia. The life of this 
fungus is comparatively short, probably not extending over more than a 
month or, ab most, six weeks. It is said that bugs, even tliough severely 
mutilated by it are still able to move over the foliage quite rapidly. This Is 
due to the fact that the posterior half of the methoracic segment is invaded, 
and, though the larger wing and leg muscles are destroyed, the muscles of 
the pro- and meso-thorax are left untouched and the insect is still able to 
use the first two pairs of legs and the first pair of wings. The retention of 
the power of locomotion is of great importance is so far as the spread of 
the disease is concerned. A list of 14 references to the literature consulted is 
included. 

Insect collecting in Panama, D. T. FemnAWAT {Hawaii- Forester and Agr,, 
21 {1924), No, S, pp, 94-98 ), — ^The author reports that he was able to secure 
seven different enemies of the pineapple mealybug in Panama, including four 
species of lady-beetles, two species of flies, and an encyrtid parasite of the 
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genus Ohrysoplatycerus. As a general rule the pineapple plants were found 
to be free of mealybugs, and this was particularly so on the island of Taboga. 
Attention is called to the fact that the beetle-borer is a very severe pest in 
Central and South America and the West Indies, and that it must be kept 
out of Hawaii if the pineapple industry is to continue- to flourish. 

Work of the division of entomology, E. jAnvis {Queensland Bur, Sugar 
Stas, Ann. UpU 23 (1923), pp. 47-^51).— This report (E. S. R., 49. p. 758) 
deals particularly with the effect of paradichlorobenzeue on cane attacked by 
the gray-back cockchafer beetle {Lepidoderma alhohirtum Waterh.), an ac- 
count of which has been noted (E. S. R., 50, p. 457). Brief references are 
made to the introduction of scoliid wa.sp parasites; the influence of chemo- 
troplsm on cane beetles; injury from moth-borers including the large moth- 
borer {PhragmaiiphUa truncata Wlk.), the small moth-borer {Polyocha sp.), 
and an unidentified tineid moth-borer ; the liberation of tachinid fly parasites ; 
cane damaged by the army worm ; and the heavy mortality among cane 
beetles resulting from climatic control. 

Report by the Government entomologist, H. W. Simmonds (Fiji Dept. 
Agr, Ann, Rpt. 1922, pp. S-5). — This report contains a brief account of the 
insects attacking coconuts, bananas, cotton, etc., during the j^ear. Of par- 
ticular importance was the discovery early in the year that the coconut scale 
Aspidiotufi destructor luid reached the island of Vanua Levu, w’here it is 
established in Bua l*rovincc. In June, the pink bollworm was discovered at 
Nadi, and subsequently found to be present throughout the group. Toward 
the close of Mie year the very destructive coconut leaf moth of Viti Levu 
{Lvvuuna iridcsccns) was found to have spread to the islands of Caqalai and 
Moturiki in Tvoinaiviti. 

Orchard insects and their control [trans. title], J. C. Faube (Prog. Agr, et 
Vitic, (Ed. VEst-Cenire), Ji5 (J92Ji), jVo«. 19, pp. U2-W, pi, 1; 21, pp. 490-^96, 
pi. 1 ; 23, pp. 539-541, pi. 1). — ^Thls paper deals with some of the more important 
enemies of fruit trees in France, and particularly with means for their con- 
trol. The insects and their injury are illustrated in colors. 

Insect pests and diseases of the Satsuma orange, H. L. Dozieb (Gulf 
Coast Citrus Exch, Ed, Bui, J (1924), PP^ 103, pi. 1, figs. 7J).— This is a sum- 
mary of information on the more important insect enemies (pp. 6-R‘2) and 
fungus diseases (i)p. 82-94) of the Satsuma orange, with a discussion of spray 
materials and a spray schedule. 

The insect pests of citrus trees in Egypt, W. J. Hall (Egypt Min. Agr,, 
Tech, and Sei. Serv. Bui. 45 (1924) i pp. /F-|-J(l). — In this work the author deals 
with 12 species of scale insect enemies of citrus trees ; 6 other Egyptian scale 
insects which do not attack citrus trees, although doing so in other countries ; 
and 4 other insects which attack citrus trees in Egypt, including the Mediter- 
ranean fruit fly, cotton aphid, Aphis Icguminosae Theo., and the white fly 
(Aleyrodes sp.). This is followed by an account of fumigation and other con- 
trol measures and of 11 other pests, chiefly scale insects, likely to be intro- 
fiueed and the precautions taken at the ports of entry. Ten more pests of 
citrus trees occurring in other parts of the world are briefly referred to. 
Directions for the preparation of paraffin emulsion are given in an appendix. 

Insect pests of cranberries, D. J. Cbowley (Washington Col, Sta. Bui. 187 
(1924), pp. 104, 105). — In further work with the fireworm (E. S* R., 51, p. 158), 
the use of nicotine sulfate at the rate of 1 gal. to 400 gal. of water was found* 
to give much more effective control than when used at a greater dilution. 
Fish oil soap is considered to be the most satisfactory spreader. On some bogs 
two applications of nicotine gave effective control, while others required four 
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and some as many as five sprays. Control by parasites is thought to he the 
factor involved, since on some bogs crops practically free from fireworm In- 
jury were produced where no spray had been applied. The antique tussock 
moth, which caused considerable damage on many bogs in 1023, appeared on 
only one bog in 1924. 

Some of the principal insects attacking shade trees in Connecticut, 
W. B. Britton (Connecticut State Sta. Bui, 26S (192i), pp, 156^170), — ^Brief 
summarized accounts are given of the more important Insect enemies of shade 
trees in Connecticut, together with notes on common insecticides. 

Ants, bees, and wasps: Their lives, comedies, and tragedies, B. C. Ash 
(London: Robert Holden d Co,, Ltd., {192^, pp, 1S6, figs, 126), — A brief popular 
account. 

A new long-homed grasshopper damaging coconut palms in New Britain, 
B, P. UvAROV (Bui, Bnt, Research, 15 (1924), ^o, 1, pp, 35, 36, fig, 1), — Under 
the name Habctia defoliaria, the author describes a new grasshopper which 
has completely defoliated coconut palms at two or three places in New Britain, 
which lies near New Guinea. 

On a new Injurious thrips affecting tea in India, H. S. Bagnatx (BuI, Bnt, 
Research, 14 (1924), ^6, 4% P- 465), — ^Under the name Dendrothrips hispinosus, 
the author describes a new thrips which was found badly damaging tea on an 
estate near Kotagiri, in the Nilgiri Hills, south India. 

On a new cixiid attacking coconut palms (Homopt.), F. Muir (Bui. Ent. 
Research, 14 (1924), 4* P* 456, fig, 1), — This Is a contribution from the 

Hawaiian Sugar Planters* Experiment Station, In which the author describes 
a new cixiid, Euryphlepsia cocos, which attacks coconut palms in the Solomon 
Islands. 

Fumigation with hydrogen cyanide for control of pear psylla, R. L. 
Wkbster (New York State Sta. Bui. 523 (1924), PP* 5^23, pis, 4 , Pg- !)• — This 
is a report of fumigation investigations conducted in four large pear orchards 
in western New York for the control of the pear psylla, in which the equip- 
ment of fumigating tents and methods used were similar to those used in the 
fumigation of citrus trees in southern California. The gas was generated by 
the use of sodium cyanide and sulfuric acid in the so-called ** cyanofumer.'* 

Under ordinary conditions, where leakage of gas through the tents was not 
excessive, all stages of the psylla, including the eggs, were killed by the use 
of the 75 per cent schedule employed in California. The experimental oper< 
ations were carried on largely during daylight and without severe fumigation 
injury to foliage. Where damage to foliage occurred, the shade temperature 
at the time, or Immediately following, ran almve 80"^ F. 

**Such severe fumigation injury, both to foliage and fruits, occurred on 
Kiefter trees ^urlng 1919 that experimental work had to be abandoned for the 
remainder of the summer. No such damage occurred during the continned 
fumigation of a severely infested pear orchard in 1920. The most severe 
fumigation injury to foliage occurred with trees fumigated at night, but this 
fumigation was followed by high temperatures the next day. The reinfesta* 
tion of fumigated trees from other nearby unfumigated trees, or from adja- 
cent woods, where the insects apparently spent the winter, decreased greatly 
the value of the fumigation work reported in this bulletin. In general, the 
conditions under which fumigation operations were carried on in New York 
were quite unfavorable as compared with those encountered in southern Cali- 
fornia. The New York work was handicapped by the large idse and tall 
growth of pear trees, by continned i^ains which made oemsietent llpmigation 
imposidble, and by occasional high winds. Although many serious difficulties 
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were encountered during the experimental work on fumigation, none of these 
were considered as being insurmountable.” 

The correct names of the leafhoppers infesting the apple and potato, 
E. D. Batx {Jour. Econ. Ent.y 17 -Vo. 5, pp. 594-600). — ^The author 

points out that there has been much confusion and misunderstanding with re- 
spect to the scientific and common names to be applied to the three species of 
leafliopper infesting the apple, namely, Typhlocyha ronae L., Empoasca ma- 
liyna Walsh, and E. fahae Harr. For assistance in determination, keys are 
presented, one to the insects and another to the injury. 

Notes on the biology of Pseudococcus gahani Green, L. Williams {Ann. 
Appl. Biol., 11 {1924), No, 5-4, pp. 408-502). — This is an account of a mealybug 
indigenous to the British Isles, which occmrs on red Ribes, Ceanothus, Labur- 
num, and potato tubers. The life period of the two sexes is very extended, 
ranging from 20 to 24 weeks, the females pns.sing through five stages, while 
the males pass through six. There is said to be no danger of its becoming an 
economic pest, owing to its long life period. 

The present status of the citrophilus mealybug in southern California, 
H. M. Armitaoe {Citrus Leaves, 102ft, No. 8, pp. 4-8, 9, fig. 1), — This is a review 
of the present status of Pseudococcus gahani Green, which is one of the most 
important citrus p(?sts in southern California. It is pointed out that more 
than 500,000 ladybird beetles {Vryptolaemus montrouzieri Mills.) are now 
being reared and liberated monthly in the citrus orchards of southern Cali- 
fornia. 

The European corn borer and the latest methods of control, L. Caksak 
{Ontario Dept. Agr. Circ. 44 {1024), PP* 8, figs. 7), — A brief practical account 
of this pest 

The life-history and habits of Tortrix pronubana Hb., with special 
reference to the larval and pupal stages, II. C. Fjsher {Ann. Appl. Biol,, 
11 {1924), No. S-4, PP* 595-44'^, P^* Jf fiO^* i8 ). — This is a report of studies oJ 
the life history of T. pronubana, including technical descriptions of its several 
stages, and of its economic importance, control, parasites, and relation to Dyar’s 
hypothesis. 

This lepidopteran has of late caused injury in glasshouses at the Royal 
Botanic Gardens, Kew, England, where there are two main broods during the 
year. A series of experiments have shown that, under glass, spraying with 
nicotine or lead arsenate is effective if applied before and immediately after 
the eggs hatch. Fumigation with hydrocyanic acid gas was found ineffective 
against the larvae. Two hymenopterous parasites, not yet identified, were 
reared from the larvae and pupae, but the percentage of parasitism was 
extremely low. A list of host plants of T. pronubana under glass and in the 
open is given in an appendix, together with a bibliography of 23 titles. 

South African trypaneid Diptera in the collection of the South African 
Museum, M. Bezzi {Ann, So. African Mus., 19 {1924), pt. S, pp. 449-577, 
pis, 4 ). — ^Thls is a synopsis of fruit flies of South Africa of the six subfamilies 
of Trypaneldae, as foUows : Dacinae, in which 1 genus is erected and 11 new 
forms are described; Adraminae; Ceratitinae, in which 7 genera are erected 
and 26 new forms described ; Schistopterlnae, not yet found in South Africa ; 
the aberrant group of Rhabdochaetinae, in which 1 new species is described ; 
and Trypaneinae, in which 1 genus is erected and 38 forms are described as 
new. Descriptions are given of 180 species of fruit flies recognized. 

Further notes on the Ethiopian fruit-flies, with keys to all the known 
genera and species* H. Bezzi {Bui. Ent, Research, 15 (1924), Nos. 1, pp, 76- 
47791^ 25 - ' C 
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118; 2, pp, 121-155). — ^This paper completes tlie author’s notes of 1920 and 
earlier (E. S. R.. 45. p. 267). 

International conference on the control of the olive fly (Conference 
Internationale de Lutte Centre la Mouche de V Olive. Madrid: Ordflcas 
Reunidas, 8. A., 1923, pp. 162, pis. 3). — ^This Is a report of the proceedings of 
an international conference held at Madrid in June. 1923. Included in the 
proceedings are discussions of The Agricultural Importance of Dacus Oleae 
Rossi in Portugal, by A. F, de Sea bra (pp. 81-80) ; Control Work with the Olive 
Ply in Spain (pp. 87-108) and The Present Status of Natural Control of the 
Olive Fly by Parasites (pp. 123-128), both by Agiiild; The Results of Some 
Experiments on Control Measures for the Olive Fly, by P. Carrldn (pp. 148- 
151) ; and a Report on the Eradication of the Olive Fly in the Province of 
Tarragona, by J. Vails y Torres (pp. 161-168). 

Osctnella frit Linn.: An investigation to determine how far varietal 
differences may influence infestation of the oat plant, N. Cuni.tfpe and 
J. C. F. Fryer {Ann. Appl. Biot, 11 (1924), S-4, pp. 4^5-4^t). — The authors 

report observations of an infestation of the stem and grain of 12 varieties of 
oats grown in widely separated localities, where they were subject to the 
attack of O. frit. 

“ The stem infestation showed an increase of 11 i>er cent only, 18 days after 
June 7, The attack on stems 12 in. in length (including blades) and over was 
only one-third as intense as that on the remaining stems ; 20 per cent of the 
former were rendered Incapable of producing panicles ; 25 per^ cent of the 
hidden buds plus small tillers were destroyed. Infestation away from the 
growing point averaged 2 per cent. The infestation of the main grain reached 
45.9 per cent, against 22.8 per cent for the bosom grain at Oxford, Indicating 
the Importance of the time factor.” 

Certain aspects of the damage to oats by the frit fly, J. O. F. Frvkb and 
J. E. ConniN (Ann. Appl. Biol,, 11 (1924), No. 3-4, pp. 448-484. 8). — This 

is a report of a study which deals with the attack of the second brood of the 
frit fly on the oat grain. 

The biology of Anomala kansana (Scarabaeidae, Coleop.), W. P. Hayks 
nnd J. W. McColloch (lonr, Econ, Ent., 17 (1924), No. 5, pp. 589-594, fiff. 1 ), — 
This contribution from the Kansas Experiment Station deals with the life 
history and economic importance of this recently described species. It was 
found to have a one-year life cycle. 

Simple methods of rearing wireworms (Elaterldae) , M. C. Lane (Jonr. 
Boon, Ent,, 17 (1924) t No. 5, pp, 578-582), — The author reports upon a few 
successful and simple methods of rearing one of the most difllcult groups of 
insects with which the economic entomologist has to deal. The studies were 
confined largel:^ to Ludius noitius Hys. and Pheletea occidentalis Cand. 

Preliminary report on the use of calcium cyanide as a soil fumigant for 
wireworms, R. E. Oampbeix (Jour. Econ. Ent,, 17 (1924) ^ No. 5, pp, 562-567). — 
In preliminary pot and field exi)eriments. calcium cyanide used at the rate of 
from 130 to 400 lbs. per acre showed a decided toxicity for elaterld larvae, 
and indicated that about 200 lbs, per acre if properly applied would kill 76 
per cent or more of the worms. 

lilfe-history studies of the tobacco flea^beetle In the southmi cigar- 
wrapper district, F. S. Chamberi,in and J. N. Tenhet (Jour. Apr, Research 
IV. 8.}, 29 (1924), No. 12, pp. 575-584, Upe. 7).— This is a report of foioI(«slcal 
studies conducted by the 17. S. B. A. Bureau of Entomology, at Quincy, Mu., 
from 1918 to 1923, in connection with control work, an account of udil<di has 
been reported in XT. B. B.-A. Fanners* Bulletin 1352, previously not^ <E. B. 
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R., 50, p. 50). Brief t^Kjlinioa] descTiptions of the Hovoral stapes are included, 
that of the larva being by A. G. Bovtng. 

In the southern cigar- wrapper district the tobacco crop is attacked by the 
overwintering brood and by two later generations of the tobacco flea-beetle, 
and there may be two and po.ssibly three additional broods, which so overlap 
that it is impossible to tell them apart. Overwintering females may deposit 
as many as 2(X) eggs in cracks or crevices in the soil near the base of the plant. 
In the early spring months at Quincy the eggs hatch in about 31 days, whereas 
in summer about 5 days are required for incubation. The larvae live under- 
tyround and feed upon the roots of tobacco and other solana(*eous plants. The 
length of the larval stage was found to vary from 41 days in early spring to 
11 days in midsummer at Quincy. About 5 days are required for the pupal 
stage, which is passo<l In small oval-shaped cells about an inch below the sur- 
face of the ground. Tlie adults upon emerging remain near the ground and 
confine tljoir feeding to IIjc lower tobacco leaves, but in a short time they 
si)read over the entire plant and feed on all parts of the foliage. In addition 
to tobacco, whi(‘h is the preferred food idaiit, other solanaceoiis plants, both 
wild and ciiltivatetl, are fed upon to a considerable extent, and in the ab.sence 
of solanaceous plants the beetles feed sparingly upon other wild and cultivated 
])lants. Ovipositbui coinniciioes soon after einergenoo from hibernation and 
continues until early fall. Tlie beetle is capable of flying a considerable 
distan(.*e, this being the most important means of dispersion. In the southern 
cigar-wrapper district hibernation is incomplete. 

The tule billbug, W. B. Tuknkk (./oar. Econ. Eni., 77 {W2Jt). Ko. .1, pp. 528- 
5S2 ), — This is an account of the life history of {Sphetiophorufi) Calendra 
discolor Mann, whicli sometimes injures small grains in California by eating 
into tlie stoma near the head. 

Poisoning the boll weevil in the Piedmont section of South Carolina, 
(\ B. Nickels (South Carolina Hta, Clrc. SS (1925), pp, 9-SiK figs. S). — Follow- 
ing an Introductory account, experiments with calcium arsenate dust con- 
ducted on six farms are reported upon (pp. 0-24). The re.snlts. summarized in 
tabular form, show a maximum profit of $73.20 iier acre to have resulted 
from the application of cal<*inm arsenate <lust on a farm at Anderson and a 
minimum profit of $n.8;5 per acre on a farm at Pickens, the average profit for 
all plats being $29.85 per acre. It is pointed ont, however, that these figures 
probably do not represent the profit which could be derived from the control 
of the boll weevil on the average farm in the Piedmont section, because of the 
fact that, for the teats condiu'ted, fields were selected which would make good 
crops and in which the boll wx*evil threatened serious injury. 

In teats of the calcium arsenate molasses mixture (pp. 25-34), about seven 
applications of a mixture of 1 lb. of calcium arsenate, 1 gal. of water, and 1 
gal. of molasses were made at weekly intervals, commencing about the middle 
of June, followed by a spray consisting of 5 lbs. of calcium arsenate, 8 gal. of 
water, and 2 gal. of molasse^ when the cotton plants had 3 )iit on a considerable 
amount of fruit, usually after August 1. A tabulation of results shows that 
in two of the experiments the yield of cotton was actually less on the treated 
than on the untreated plats. In only two experiments was the yield materially 
greater on the treated plats than on the checks, and even in these two the 
greater yield can not he attributed to the effects of the poison applications. 

In 12 applications of the poison sold under the name of Hlirs Mixture, 
which contains calcium arsenate, molasses, water, and other ingredients, prac- 
tically the same results were obtained as those from the 1-1-1 calcium arse- 
nate molasses mixture. No profit was secured fronl the use of the Florida 



858 


EXPERIMENT STATION RECORD 


[Vol. 62 


stripping method in the experiments conducted, the average total cost of the 
method having been $1.54 per acre. 

The apple bud weevil, Anthonomus cinctus Koll., F. K. I’kthkrbbtdqe 
and J. W. CowLAND (Ann, Appl. Biol., Jl (192^), No. pp. pi. 1, 

figs. 10), — This is a report of studies of a weevil which Is very similar to the 
apple blossom weevil (A. pomorum). It is widely distributed on the Continent 
and occasionally, in certain districts, does serious damage to pear buds, and 
now and then is found injuring apples. It has not as yet been recorded on 
pears in England, but was found killing apple buds at Wisbech in«1921 and 
near Cambridge in 1922, and the adults have also been found in Kent. 

** The eggs are laid in apple buds (usually fruit buds) in the autumn, one 
egg only in each bud. The larva hatches at the end of February and eats 
out the succulent portion of the bud. It pupates in May and changes to the 
weevil stage in June. The weevils puncture the leaf stalk.s, buds, and succu- 
lent portion of the shoots.” 

Descriptions are given of the various stages, and a comparison is made 
between this species and those closely allied. In the vicinity of Cambridge, 
a hymenopterous ijarasite, IHmpla pomorum, killed most of the larvae and 
pupae left on the trees after collecting. 

The lesser clover weevil, G. W, Undebhill (Va. Stgte Crop Pest Comn. 
Quart. Bui., 6 (1921f), No. 1, pp. 7, figs. d). — ^This is an account of the clover bud 
weevil, based upon studies at the field station located In 1910 and 1920 at 
Chester and in May, 1921, moved to Smithfield, Va., for the rest of the season. 
Five internal parasites have been reared from the larvae, namely, Miorohracon 
melUtor Say, Microhracon n. sp., Bathpplectes exigua Grav., Bassus albicinetus 
Ashm., and Spilochalcis sp. The eggs of this weevil are also parasitized by 
Anaphes iole Gir., and a fungus disease kills some larvae. 

The effect of weevily seed beans upon the bean crop and upon the dis« 
semination of weevils, Bruchus obtectus Say and B. quadrimaculatus Fab., 
A. O. Lauson (Jour. Econ. Ent., 17 (1924), No. 5, pp. 538-^48 ). — Experiments 
carried on for several years by the U. S. D. A. Bureau of Entomology with the 
object of determining the influence of the weevily beans and cowpeas on the 
production of the crop as well as the probability of the infestation of the 
crop by weevils contained within the planted seeds, have shown that, while 
the planting of weevily beans reduces the yield, it does not appear to have any 
bearing on the infestation of the succeeding crop. 

Forty-fourth annual report of the Beekeepers* Association of the Prov- 
ince of Ontario, 1923 (Ontario Dept. Agr., Beekeepers' Assoc. Ann. Rpt., 44 
(1928), pp. 79). — The papers and reports predated at the annual convention 
of Uiis association held at Toronto in December, 1923 (E. S. K., 60, p. 57), in- 
clude the following: Honey, by H. Root (pp. 10-13) ; Steam-heated Uncapping 
Equipment, by B. C. Hardie (pp. 18-20) ; Extracted Honey Production and 
Care of the Crop, by 8. D. House (pp. 20-24) ; Foundation and Good Combs, 
by C. B. Gooderham (pp. 24-31) ; Placing of Foundation in Frames, by B. T. 
Bainard (pp. 31, 32) ; Control of Swarming in Out-Apiaries, by J. L. Byer 
(pp. 33-38) ; Ontario Honey Producers Cooperative, Limited, by F. W. Kronse 
(pp. 38-42) ; Freight Classification, by R. F. Holtermann (pp. 42, 43) ; Out- 
door Wintering, by B. G. Houghton (pp. 44-60) ; Spring Management of Bees 
in Southern Ontario, by M. Pettit (pp. 50-54) ; Comb-honey Production, by 
H. G. Sibbald (pp. 64-67) ; Apiary By-products and Their Disposal, by J. 
Newton (pp. 68-61) ; Economy in Production, by B. F. Holtermann <pp. OI- 
OS) ; Honey in Cooking, and Co-operation, by H. Root (pp. 05, 66) ; Report 
of the Provincial Aplaristi by F# E. Millen (pp. 00, 07) ; Apiary Inspection In 
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Wisconsin, by S. B. Fracker (pp. 6S-72) ; The Alcohol-Fornialiii Treatment for 
American Foulbrood, by O, E. Barber (pp. 72-74) ; and Judging and Grading 
Extracted Honey, by W. A. Weir (pp. 75-78). 

Bee-keeping for beginners, I. H. Jackson {London and Bombay: Blackie 
d Son Ltd,, 1924, pp, 112, pis, 9, figs. 20). — ^This Is a brief practical account. 

Beekeeping in Wisconsin, J. I. Hambleton {Wis. Agr. Col. Ext. Circ, 174 
{1924), pp* 24, figs, 12), — ^This is a practical account of beekeeping as applied 
to Wisconsin conditions. 

New parasitic Hymenoptera of the subfamily Auteouinae (Bcthylidae), 

P. A. Fenton {Ohio Jour. ScL, 24 {1924) y No, 4, pp. 191-194, figs. 4). — ^A number 
of dryinid wasps were reared from several species of Oicadellidae and Ful- 
goridae collected in Iowa in li)23, three of which are described as new under 
the names Pseudogonatopus iowensis, from Lihurnia Intulenta Van Duzee; 
Aphelopus bicolor, found to parasitize Erythroneura trifasciata Say to an 
extent of 10 per cent ; and Ghalcogonaiopm nlyrus, from ScaphoUlcus si)., prob- 
ably immistus Say. 

A new chalcid attacking bamboo in India (Hymenoptera), J. AVatekston 
{Bui, Ent. Research, 15 {1924), No. i, pp. 09-71, figs. 2). — IJiuler the name 
Kuryioma chrysuthrix the author describes a nt'w si>ccic‘S l)red from bamboo 
in south India. 

The preparation and use of colloidal sulfur ns a control for red spider, 

E. R. DE Onq {Jour. Econ^ Ent., 17 {1924), N\k 5, pp. 5S3-5SS). The toxic 

properties of two tyi)es of colloidal sulfur, prepared (1) by running hydro- 
gen sullide into a solution of sulfur dioxide and (2) by iireeipitating lime- 
sulfur solution with acid, were compared with a 2 i)er cent lime-sulfur solu- 
tion containing 0.0 per cent sulfur, and tlie colloidal solutions proved more 
effective, especially at low temperatures. It is stated that tlie addition of 
5 lbs. of ground or flowers of sulfur will probably prolong the length of time 
such solutions will remain effective, both as acarlcides and fungicides. 

Some parasitic round worms of the rabbit, with descriptions of two 
new species, A. O. Chandler {U. S. Natl. Mus. Proc., GO {1924), Ar/. IG, pp. G, 
pis. 2). — Under the name Nematodirus leporis, the author describes a new 
species found in the duodenum of the domestic rabbit at Houston, Tex. A 
brief account is given of Obeliscus cuniculi Graybill, described since the origi- 
nal draft of this imper was written. 

FOODS— HUMAN NUTBITION 

The relation of arginine and histidine to growth, W. C. Rose and G. J. 
Cox {Jour. Biol. Chem., 61 {1924), No. 3, pp. 747-773, figs. 10). — The literature 
on the question of the relation of the amino acids arginine and histidine to 
maintenance and growth is reviewed, and experiments are reported in which 
comparisons were made of the growth of rats on diets supposedly balanced 
with respect to all constituents except nitrogen, this being supplied in the 
form of casein, completely hydrolyzed casein, hydrolyzed casein from which 
arginine and histidine had been removed by double precipitation with silver 
sulfate and barium hydroxide, and hydrolyzed casein plus arginine and his- 
tidtne, respectively. 

The animals receiving whole casein grew normally, those receiving hy- 
drolyzed casein grew to maturity but more slowly, and those on the diet con- 
taining no arginine nor histidine did not grow and lost weight rapidly. On 
adding histidine to such a ration there was invariably a prompt resumption 
of growth at normal rate, but arginine was without effect even when added 
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in amounts more than eauivalent to the sum of the arginine and histidine 
present In tlie original casein. The amount of histidine required for main- 
tenance was 0.1 gin. of histidine monochloride per 100 gm. of food, for moderate 
growth from 0.2 to 0.3 gm., and for normal growth about 0.5 gm. equivalent 
to 2.5 per cent of the protein, the proportion of histidine normally present in 
casein. 

These results are thought to indicate that histidine is an indispensable com- 
ponent of the diet, but that, contrary to the observations of Ackroyd and Hop- 
kins (E. S. R., 37, p. 205), “arginine and histidine are not mutually inter- 
changeable in metabolism. The experiments have no bearing upon the question 
of the Indispensability of arginine, since it is (juite likely that the Kossel- 
Kutschcr method of precipitation does not remove arginine as completely as 
it does histidine.” 

The influence of sodium chloride upon the level of blood uric acid, V. J. 
Hauding, K. D. Atxin, and H. B. Van Wycjc (Jour. Biol. Chom ., 62 (1024) > 
No. /, pp. 61-73, p(j. 1 ). — Experiments on the effect of sodium chloride on the 
uric acid concentration in the blood of several iiorjual women during the latter 
half of pregnancy are reporte<l and discussed, with particular reference to 
cert.ain conclusions of Follii. Bcrgliind, and Derick in their recent paper on 
uric acid (B. S. R., 52, p. 067). 

q'he ingestion of sodium chloride in connection with a diet predominating in 
protein or carbohydrate was found to lower the level of the blood uric acid 
and blood serum ]iroteins, to increase the level of sodium chloritle iu the blood, 
and to bring about a marked total retention of water and sodium (fhlorido. 
The decrease iu the concentration of uric acid in the blood is attributed to 
the increased hj^dration of the blood, with consetiuent increased elimination 
of uric acid. On a constant sodium chloride intake but little difference was 
found in the level of the blood uric acid when on a protein or carbohydrate 
diet, thus tending to disprove the theory of Folin and his collaborators that 
the decrease in the level of the blood uric acid brought about by a high pro- 
tein diet is due to increased elimination through the kidney. 

The urine sugar and its relation to the blood sugar, H. F. Host (Jour. 
Metabolic Research, 4 (1023), No. 3-4, PP- 315-414 )- — lb this extensive investi- 
gation, various methods of determining carbohydrates iu the urine were first 
studied, and the Beuedict-Osterberg method (E. S. R., 39, p. 112) with certain 
modifications was adopted us the most satisfactory. In this method control 
of the ll-ion concentration wars found to be an important factor for accuracy. 
This was secured iu the determination of total carbohydrate by the addition 
of 4 gm. of sodium bicarbonate to 20 cc. of urine plus 20 cc. of the mercury 
solution. In the subsequent fermentation the pH value of the urine was 
brought to between 5.5 and 0.8, after which the urine was brought to boiling 
temperature, cooled, and 5 i>er cent of fresh ordinary commercial yeast and 
glucose to the extent of 1 imrt per 1,000 added. The reducing substances were 
determined after 48 hours in the thermostat. 

Determinations were then made of the fermentable carbohydrate In the 
urine In a number of healthy persons, of iiersons with chronic or intermit- 
tent glycosuria, and of diabetics under various conditions of feeding, etc. 
Blood sugar determinations were also made. In the 7 healthy subjects -the 
total sugar of the urine varied between 450 and 1,320 mg. during the 87 days 
of the experiment, with an average value of 871 mg. Corresponding figures 
for fei’mentable sugars were 180, 710, and 368 mg. The sugar excretion was 
least in the morning before breakfast, and was in general not altered by the 
administration of sodium bicarbonate or dilate hydrochloric acid. The blood 
sugar concentration was likewise not altered by alkali or add. 
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Mixed food caused a marked increase in the sugar excretion and some 
increase in the blood sugar. Of single articles of food, bread caused an in- 
crease in sugar excretion which was more pronounced the coarser the bread. 
The blood sugar showed a greater increase after fine bread than after coarse 
bread. The maximum blood sugar concentration was always found during 
the first hour after the meal. A slight increase in sugar excretion resulted in 
2 cases after eating 300 gm. of roast meat, but in 4 other experiments with 
meat, cabbage, and soup there was no increase in sugar excretion. Following 
the administration of glucose, the amount of blood sugar fluctuated within 
wide limits without having any effect on the fermentable sugar of the urine. 
In the 25 healthy persons investigated the fasting blood sugar was less than 
110 mg. per 100 cc. Following the ingestion of 50 gm. of glucose dissolved in 
200 cc. of water, the amount of blood sugar increased to varying degrees, the 
greatest concentration being 216 mg. In 6 of the subjects glycosuria occurred 
after the ingestion of the glucose. The intravenous injection of the same 
amount of glucose brought about a much more rapid rise in blood sugar. 

In the transition cases the difference in the sugar (‘xcretion on a carbo- 
hydrate-free and carbohydrate-rich diet was very slight when determined on 
24-hour samples. In the clinically sugar-free diabetics the amount of fer- 
mentable sugar in the urine was about the same as in the case of healthy 
persons, but with the onset of clinical glycosuria the fermentable .sugar of the 
urine was suddenly increased. Changes in the blood sugar concentration 
caused by the administration of glucose did not cause any alteration in the 
excretion of sugar when the renal threshold was not i>assed. Single articles 
of food did not produce an increase in the urinary sugar without a .simulta- 
neous increase In blood sugar. In quantities of BOO gm., meat caused an in- 
crease in the blood sugar concentration in all of the diabetic .subjects. 

It is stated in conclusion that there are two kinds of sugar excretion in the 
urine: “(1) Physiological sugar excretion, which iia.s no relation to the amount 
of glucose In the blood and which comprises sugars whose nature is not known, 
but which probably do not include glucose. After meals consisting of bread, 
as well as in urine which is concentrated, thc.se physiological sugars may 
occur in such quantities that the reduction reactions commonly employed 
are positive. (2) Pathological sugar excretion caused by thc^ passage of the 
glucose of the blood into the urine when the blood sugar concentration exceeds 
the renal threshold.” 

On the type of sugar excreted in the urine of normal persons, K. Talleu- 
man (Biochem, Jour,^ 18 No. 3-4^ PP- 583-585 ). — To throw some light 

on the question as to whether the sugar normally circulating in the blood is 
7-glucose, an examination was made of the sugar excreted in the urine of 
normal subjects after phlorhizin injection. It was assumed that since phlor- 
hizin acts only by lowering the threshold value of the kidney for sugar, the 
sugar excreted in the urine would be of the same nature as that of the blood. 

The tests for 7-glucose included reduction of Fehling's solution in the cold 
and decolorlzation of potassium permanganate. Negative results were ob- 
tained in all cases with the Fehliiig test, and with the other test there was 
ao greater reduction of potassium permanganate than that produced by any 
average normal urine. A comparison of the copper-reducing i)ower with the 
polarimetric reading gave only slight differences, nor was there any appre- 
ciable change in the polarimetric reading on standing. Similar results were 
obtained with the urine of two diabetic patients who had marked glycosuria 
but were practically free from ketosis. 
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It is concluded that since no evidence was obtained of the presence of 
7 -glucose in the urine it is unlikely that this form of sugar is the variety 
present in normal blood. 

Intestinal chemistry, I, II, O. Bebgbim {Jour, Biol. Chem., 62 (1924) ^ No. I, 
pp. 45-^0 ). — Two papers are presented. 

I. The estimation of intestinal reductions . — In this a new method of de- 
termining the reduction taking place in the intestines is described. This 
consists in the feeding of pure ferric oxide mixed with an equal amount of 
I>owdored agar to counteract a tendency to constipation and determining the 
extent of reduction by fecal analyses for reduced and unreduced * iron, care 
being taken to collect the feces without sufficient exposure to air to cause 
oxidation. 

Preliminary cxpGriment.s conducted on rats showed that hydrated ferric 
oxide powder to the extent of 1 per cent of the diet or about one-fourth 
of this amount of a coarser ferric oxide is sufficient for the determination, the 
feces being collected for examination after two days on the experimental diet. 

IX. Intestinal reductions as measures of intestinal putrefaction,, with some 
ohservaiions on the influence of diet . — ^The above method was used to test the 
reduction In rats of various types of food materials when fed alone and in 
combination. Analyses of the contents of different parts of the gastroin- 
testinal tract after llie feeding of the iron oxide were first made to determine 
the location of the reducing process. No reduction was found to take place 
in the stomach, practically none in the upper small intestine, more in the lower 
small intestine, and by far the largest amount in the cecum and large intestine, 
the region where intestinal putrefaction of protein predominates. 

On starch -protein diets furnishing 20 per cent of protein, the reduction 
occurred to the greatest extent <71 per cent) with egg albumin, followed by 
meat (63 i^er cent), and lowest with casein (19 per cent). On diets contain- 
ing 20 per cent of egg albumin, 1 per cent of agar, and various carbohydrates 
to make 100 per cent starch, sucrose, glucose, fructose, and maltose had but 
little effect in decreasing the reduction brought about by the egg albumin, 
but dextrin and lactose caused a marked decrease in reduction. Of the other 
foods tested, fruits and green vegetables alone or as constituents of diets gave 
moderately low reduction values. Milk when fed alone gave very low reduc- 
tion values and when fed with other foods decreased the reduction. Several 
intestinal antiseptics failed to produce any permanent decrease, and intestinal 
stasis caused marked increase in re<luction. 

“ Intestinal reduction as estimated by the method given is a useful index of 
intestinal putrefaction and gives additional information as to the degree of 
auaerobiosis that may exist in the intestine. As the organisms of true putre- 
faction i)resumably resixmslble for the more severe intestinal toxemias are 
anaerobic in character, the information thus obtained should l)e of value.” 

Fat-soluble vitamins. — XVII, The induction of growth-promoting and 
calcifying properties in a ration by exposure to ultra-violet light, H. 
Stkenbock and A. Black {Jour. Biol. Chem., 61 {1924) , No. 2, pp. 405-422, 
figs. 10 ). — In tliis continuation of the series of studies previously noted (K. S. 
R., 61, p. 267), the effect upon the growth of young rats of the irradiation of 
rations containing considerable vitamin A and but little antirachitic vitamin 
was tested by the usual feeding experiments starting with rats taken at from 
21 to 23 days of age and continuing for from 4 to 8 weeks. The ration first 
used consisted of hog millet 84, casein 12, and salt mixture 4 parts, fed ad 
libitum. The irradiation consisted in exposure of the material for 10 minutes 
to the radiations of a quartz mercury vapor lamp in 60-gm. quantities spread 
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out in thin layers in porcelain dishes. Later a synthetic ration was used, con- 
sisting of alcohol-extracted and heated <*asein 18, salt mixture 4, agar 2, yeast 
8, and dextrin (>8 parts. In a later experiment this ration was fortified by 
adding 0.3 per cent of alfalfa. Further modifications consisted in irradiating 
the ration in Pyrex and quartz flasks and in brown glass bottles in an at- 
mosphere of air and of carl)on dioxide. The effect was also tested of heating 
the irradiated ration for 45 minutes at 9G® C. and of letting it stand for 24 
hours at room temperature. 

The reported growth curves showed consistently that by irradiation the 
rations could be activated to make them growth-promoting and bone-caldfying 
to the same degree as when rats wore irradiated directly (10. S. R., 50, p, 303). 
That promotion of growth was due to the antirachitic rather than to the anti- 
ophthalmic vitamin was shown by the frequent appearance of ophthalmia and 
respiratory infection while the animals were still growing. Activation to the 
same degree took place under all the conditions employed except when the 
ration was exposed in brown bottles. 

The statement of Goldblatt and Soames that the livers of irradiated rats 
are growth-promoting (10. S. U., 50, p. 006) was confirmed, and the same was 
found to be true of lung and muscle tissue of irradiated rats. The activity of 
the liver of irradiated rats was not de.stroyed by drying at 00° for 24 hours 
and keeping it in the laboratory in a stoppered isottle for 2 months. Inactive 
muscle and liver, when exposed to irradiations after removal from the body, 
became activat(*d in growth-promoting and bone-calcifying properties. It is 
also reported that irradiated olive oil and lard have growth-promoting prop- 
erties. 

Alimentary eqiiilibriiini. — Maintenance of the pigeon on a ration totally 
deprived of vitamin B Ltrans. titlel, L. Uandoin and 11. Simonket (Compt, 
Rend. .lead. Sd-, [Parts], No, 15, pp, 700-70S, ftp. 1). -The authors’ 

theory of the interdependence of vitamin B and carbohydrates has l)een tested 
further hy a comparison of the weight curves of pigeons fed the synthetic 
ration previously described (E. »S. R., 51, p. 70) with and without vitamin B 
and a synthetic diet containing no carbohydrates with and without vitamin B. 

According to the data presente<l. maintenance of weight was secured on all 
the rations cx<*ept the supposedly complete ration without vitamin B, which 
resulted in rapid loss in weight followed by death. 

The antiscorbutic value of fresh and canned English tomatoes, E. M. 
Delf (JHochem, Jour,, JS {192^), No. 3-4, PP- 67Jf-67H). — AVith the technique 
employed in previous studies (E. S. R., 47, p. 5(>S), English tomatoes, fresh and 
preserved in various ways, were tested for their content of vitamin C, with 
the following results : 

The minimal protective dose for young guinea pigs of the raw fresh juice 
was between 1.5 and 2.5 cc., an amount somewhat greater than that required 
for fresh oranges and lemons. It is noted that in similar tests of locally pro- 
duced South African tomatoes even larger amounts, 4 cc. daily, were necessary. 

Commercially canned tomatoes prepared by plunging the fruit in boiling 
water for 2 minutes, peeling, and processing the peeled fruit without adding 
water in a water bath gradually heated to 190° F. and kept at that temperature 
for 45 minutes, were tested after from 4 to 9 months’ storage. From 5 to 
10 cc. was required for protection. 

Of tomatoes canned in the laboratory by plunging into boiling water for 
2 minutes, peeling, heating gently for 10 minutes, and then processing in cans 
at 100° C. for 5 minutes, from 7,6 to 10 cc. were required when fed immediately 
after canning, while after storage for nearly 4 years 10 cc. was Insufiicient. 

47790—25 6 
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Of canned tomato pnr^ from 5 to 10 cc., equivalent to 15 cc. of the fresh 
Juice, was required. 

It is concluded that on canning: tomatoes lose nearly three-fourths of their 
original value as a source of vitamin C, and that this loss is increased on 
storage. 

The nutritive properties of milk. — The effectiveness of the X sub- 
stance in preventing sterility In rats on milk rations high in fat, H. A. 
Mattitx, J. S. Cabman, and M, M. Clatton {Jour. Biol. Chem., G1 {192ft), 
A^o, 3, pp. ftps. 2), — Continuing the investigation previously noted 

(B, S. R., 49, p. 60?1), the authors first attempted to determine whether the 
failure of reproduction in rats on rations whose protein and vitamin content 
was supplied entirely by whole milk powder to the extent of 50 per cent of 
the ration was due to a lack of nucleoproteins. The addition of various nucleo- 
protein supplementvS did not lead to reproduction, as was noted in a prelimi- 
nary report (B. S. R., 51, p. 2GG). Examination of the sexual organs of both 
males and females showed in the former progressive degeneration of the 
testes from about 100 days on, which could not be attributed to lack of vitamin 
R. In the females, ovulation was normal and the failure to reproduce was 
apparently due to unsuccessful Implantation of the uterus. 

When the rations wore supplemented with from 5 to 10 per cent of wheat 
embryo, reproduction occurred but the mortality of the young was high. 
With 5 per cent wheat embryo, third generation animals were obtained. 
Wheat embryo extracted with ether no longer prevented reproductive failures, 
thus confirming the conclusimi of Evans and Bishop that the Wbstance re- 
quired for reproduction belongs to the fat*soluble group (B. S. R., 62, p. 202). 
Further proof that the substance is identical with the vitamin X of Evans 
and Bishop was the reported success with lettuce leaves as a supplement to 
the milk diet. In the case of males, fertility was manifest only if the sup- 
plement was fed before about the one-hundred-and-flftieth day of life. The 
damage wrought by the deficiency could not be overcome beyond that time. 
Females, however, were quickly restored to fertility after the supplemental 
feeding. 

On a milk diet low In fat marked reproductive failures did not appear, a 
result confirming the observation of Anderegg (E. R. R., 61, p. 8G0). “This 
fact is considered not as evidence against the existence of X, as some have 
held, but as an indication that the amount of X required for normal repro- 
ductive functions depends upon the nature of the diet. Until more informa- 
tion on this relatlon.ship and on the natural distribution of X is available, 
generalizations are unsafe.” 

The expermental feeding of dried breast milk, L. W. Smith {Jour. Biol. 
Chem.j 61 (1924)i No. S, pp. 625-661 j figs. -f). — A comparative study if* reported 
of the antiscorbutic value of fresh breast milk and breast milk dried by a 
modification of the Just-Ha tmaker roller process and fed freshly dried and 
after storage for two years. For further comparison, fresh cow’s milk, a 
commercially dried milk (Dryco), and orange Juice were also tested. The 
breast milk was fed in amounts of 66 and 120 cc. or their equivalents, the 
cow’s milk in the amount of 100 cc. or its equivalent, and orange Juice 10 cc. 

With the smaller amount of the breast milk subnormal growth was obtained, 
which was less wKh the dried than with the fresh, and still less with the 
dried product which had been kept two years. There was, however, no evi- 
dence of scurvy In any of the guinea pigs at the end of five weeks. With the 
larger amount of breast milk normal growth was obtained in the case of the 
fresh, and slightly subnormal in the case of the dried product. Normal growth 
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was obtained with the cow’s milk, both fresh and dried, and with the orange 
juice. 

It is concludfHl that “breast milk dried by the method described retains 
about 80 per cent of its antiscorbutic value wben first prepared and about 
*10 per cent of its original antiscorbutic content after * aging ’ for a period of 
as long as two years.” 

The muscular efficiency of patients with diabetes mellitus, K. Fitz and 
W. P. Murphy {Arch. Int. Med,, (192/^), No. 3, pp. /f). — Using 

groups of normal persons as controls, the authors have investigated the mus- 
cular efficiency of a number of diabetic patients before treatment had been 
followed for any length of time, and in a few cases have continued the tests 
during the period of insulin and dietetic treatment. 

The comparison of the normal with the untreated diabetic patients showed 
that the majority of the latter were considerably weaker than the former, 
but without specific weakness of any of the special muscle groups tested. The 
men subjects appeared to be weaker than normal in proportion to their dimin- 
ished weight and the wom<'n to have normal strength in i)roportion to their 
body weight. As was shown in a previous paper (B. S. R., 51, p. 300), by 
correct dietary and insulin treatment the physical strength of diabetic patients 
can be made to approach normal. The most important single factor in the 
diet is considered to be the total calorics utilized. In the experience of the 
authors, a considerable time is required to recover strength lost during fast- 
ing or severe undernutrition, and for this reason it is considered best to de- 
sugarize with Insulin rather than with the use of low calorie diets. Charts are 
given showing the relation between the calories of the diet and the strength 
of a diabetic patient and the relation betw’ecn strength and weight in another 
well- treated diabetic patient. 

“ The best treatment for a diabetic patient should combine diet and physi- 
cal exercise, so that as the patient gains weight he gains a more than propor- 
tional amount of strength and an increasing strength-weight ratio. Diabetic 
patients should not be fattened rapidly with insulin and high calorie diets. 
Such patients do not become ns physically efficieiR as patients who gain 
weight more gradually on a lower diet and less insulin, and who remain thin 
but relatively strong, with high strength- weight ratios.” 

The treatment of diabetes with insulin, W. D. Sansu^i, N. R. Rlatheu- 
wicK, F. H. Smith, M. L. Lon<j, T.. C, Maxwki l. B. Tlrnr., U. McCarty, and J. H. 
Cryst {dour. Metabolic Research, S {1923), No. 5-6, pp, 6)1-616). — This rc])ort 
of the methods followed and the results obtained in the first KXl cjises of 
diabetes treated with insulin at the Santa Uarbara Cottage Hospital, Santa 
Barbai'a, Calif., Includes routine diets for ure in severe acidosis and to fur- 
nish increasing calories from 1,000 to 3,000, tables of the approximate food 
values of 100-calorie portions of vegetables containing from 3 to 20 per cent 
carbohydrate and of various other articles of diet, and several recipes for dia- 
betic diets. It Is noted that in nearly every case in which the insulin treat- 
ment has been continued for a consideral>le length of time, growTh in toler- 
ance has resulted which is greater than in patients under dietetic manage- 
ment alone. 


ANIMAL PRODUCTION 

On the formulation of ihethods of experimentation in animal prodne- 
tion, E. R. Forbes, H. S. Grini)t.ey, et ae. {Bui. Natl. Research ConneiU 6 
{J923), No. 33^ pp. 54). — ^This l.s a report of the subcommittee on animal 
nutrition, discussing in detail the methods employed in conducting nutrition 
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and feeding experiments with animals. The main subdivisions of the bulletin 
are entitled General Procedure in Animal Experimentation ; The Determination 
of Digestion Coeflaeients and Nitrogen and Mineral Balances ; The Determina- 
tion of the Total Balance of Matter and Energy, by H. P. Armsby; Feeding 
E3rperiments ; and References to Diterature on Methods and Equipment. 

The feeding of productive farm animals, M. Kltmmer (Futterunffslehre 
der LandivirtachaftUclien Nutztiere, Berlin: Paul Pareif, 1924, 4* ed., rev, and 
enh, pp. X-i-279, fips. 164)- — This Is another edition of the book previously 
noted (B. S. R., 46, p. 70). Nearly all parts of the book have been enlarged, 
while the chnpters on vitamins, sweet and sour feeds, and the treatment of 
straws have been rewritten. 

Nutritive value of wheat, J. L. St. John (M^a/thington Col, Sta, Bui, 187 
(1924), pp. S6, 57).— In continuing this study (B. S. R., 49, p. 265), the effect 
of variations in the sodium content of rations of purified food materials has 
l>een studied. The preliminary results indicate that variations in the sodium 
content have a decided effect upon the growth and condition of the animals. 
Rations low in sodium produced rapid growth for a short time, followed 
by a decline in weight and in many cases by death. When larger amounts of 
sodium were included in the purified ration, the animals continued to grow 
normally and were healthy in appearance. 

Stage of maturity of sunflowers for ensilage (Canada Expt, Farms, 
Brandon (Man.) Farm Rpt, Bupt. 192S, pp, 89-41)- — The desirability and 
palatablllty of sunflowers cut at six different stages of growth from the time 
of forming the heads until 50 per cent of the plants were ripe were compared. 

The plants were all allowed to wilt 24 hours before ensiling. All the different 
cuttings were found to keep perfectly in the silos except for a small wastage 
on the top of each, but the sunflowers when 60 to 65 per cent in bloom made 
the most palatable silage, though the palatablllty of the silage from sun- 
flowers cut when 35 to 37 or 100 per cent in bloom approached it very closely. 
The silage was least palatable from the most Immature sunflowers. 

Analyses of the silage made from the sunflowers at the different stages of 
maturity indicated that the moisture decreased with maturity, while the pro- 
tein, fat, carbohydrates, and fiber generally increased, the last-named con- 
stituent showing a marked increase in the most mature stage. 

Trench silo (Canada Expt, Farms, Brandon (Man.) Farm Rpt, Supi. 1923, 
pp. 11, 12, fig, 1), — very satisfactory report is given of a test of a trench 
silo. In a trench 30 ft. long, 12 ft. wide, and 8 ft. deep, 45 tons of corn silage 
were made. Some difficulty from the earthen sides falling In the spring, 
when the frost came out of the ground, was experienced, however. 

Inspection of commercial feeflstuffs, P. H. Smith, F. J. Kokoski, et ak 
(Massachusetts Bta. Control Ber, Bui. 28 (1924), pp. 35). — This is a report of 
chemical and microscopical analyses of feeding stuffs Inspected in the State 
during the year ended September 1, 1924 (B. S. R., 50, p. 774). 

Feeding stuffs report, 1023, J. W. KEntooG (Petm. Dept, Agr, Bui. 391 
(1924), pp. 267). — ^The guaranteed and found protein, fat, and fiber analyses 
and the contents as identified microscopically are given for the samples of 
feeding stuffs officially collected In 1923. The previous report was noted 
(B. S. R., 51, p. 274). 

Studies of the thyroid apparatus. — The effect of thyro-parathy- 
roidectomy on reproduction in the albino rat, F. S. Hammett (Jour, Metor 
holio Research, 2 (1922), No. 4, pp. 417--427). — In continuing this series (K. S. 
B., 48, p. 870), the effect of thy ro-para thyroidectomy at 45 and 66 days of age 
on the reproduction of male and female rats has been investigated. The young 
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produced were raised to 160 days of age. When no litters occurred from 
matings 200 days of age, the animals were killed. 

Though conception occurred when completely or partially tliyroidectomized 
males and females were mated, and as judged by the development of the sec- 
ondary sex characters the internal secretions of the gonads were normal, there 
was an unusually large amount of sterility, late breeding, small litter size, 
and high mortality of the young at birth, during suckling, and after weaning. 
These results are concluded to be due to a general lowering of the anabolic 
level of the organism rather than to any direct effect of the secretions of the 
gonads of either sex. 

Studies of the thyroid apparatus, XllI— XV, F. S. HAMME'rr {Amer, Jour, 
Anat,, S2 {lD23)t No, f, pp. 37-94 ) • — 'riiree papers are presented in continuation 
of this series of studies, noted above. 

XIII. The effects of thyro-para thyroidectomy and parathyroidectomy at 100 
days of age on the growth of the reproductive system of male and female albino 
rats (pj). 37-61). — In this paper the effect of the removal ot* the parathyroid 
or parathyroid and thyroid glands at 100 days of age on the subsequent growth 
of the reproductive system to 150 days of age was measured by comparing the 
ovary and uterus weights of females and the testicle and epididymis weights 
of control rats at the. time of the operation with the weights of these organs 
in the operated animals at 150 days of age. 

The effect of the removal of the thyroid apparatus wtis evidently much 
greater in females than in males. The ovaries and uterus in ox>erated animals 
not only stopped growing but actually retrogressed, retrogression being greater 
in the gonad. In the males the growth of the testicle and epididymis was 
slightly retarded with the removal of the entire thyroid apparatus, but seemed 
to be not at all affected by the removal of only the i)arathyroid glands. The 
greater sensitiveness of the female reproductive organs to the toxemia created 
by a lack of the parathyroid gland and a close relationship between the ovary 
and the thyroid in addition to the control of the thyroid over the metabolic 
proc*esses is pointed out. On the other hand, the male rei^rodutdive system is 
markedly resistant to the toxemia following parathyroid removal, and the 
growth of the testicle and epididymis is less retarded than bofly growth as a 
whole by the removal of the thyroid apparatus. 

XIV. The effects of thyro-para thyroidectomy and parathyroidectomy at 100 
days of age on the growth of the glatkds of internal secretion of male and 
female albino rats (pp. 63-74). — The removal of the thyroid apparatus at 100 
days of age resulted in accelerated growth in the hypophysis of the male and 
retarded growth in the same gland of the female, and an absolute cessation of 
growth and a high degree of retrogression in the adrenals, pancreas, and thymus 
of both sexes, but being somewhat more marked in the females. The thymus 
was evidently the jnost dependent on the thyroid secretion for normal develop- 
ment and activity. The author believes that the general action of parathy- 
roidectomy is more attributable to a generalized toxemia than to any specific 
functional relationships. 

XV. The growth of the hearty lungs, liver, kidneys, spleen, submaxUlary 
glands, and eyeballs in male and female albino rats thyro-parathyroidectomized 
and parathyroidectomized when 100 days of age (pp. 75-94).— The removal of 
the thyroid tissue at the age of 100 days was found to cause an inhibition and 
retrogre^ion in the growth of the heart, liver, kidneys, and spleen to 160 days 
of age. Growth was retarded in the lungs and submaxillary glands, but defi- 
nite retrogression did not occur. 

The removal of the parathyroid gland only resulted in retardation of growth 
in various glands, probably due to the resulting toxemia. Peculiar effects in 



868 


EXPEBIMENT STATION BECOBD 


tVol. 52 


stimulating growth in the spleen and submax illary gland were apparent. 
Neither parathyroidectomy nor thyroidectomy affected the growth of the eye- 
balls in males, and retardation was only slight in females. 

How animals use their time on pasture [trans. title], M. Eixingb^ {Tidsakr. 
Norake Landhr,, 31 {192J/), No, 3, pp, 110-125, fig, 1). — The results of a study 
of the time utilized in foraging and resting by cattle, sheep, and horses on 
pasture during three separate days are reported. There were found to be 
considerable variations in the length of the pasturing and the rest i)eriods, but 
the hours of grazing were delinitcly increased with cows during the summer, 
with smaller increases for the other animals. The cows were fountf to rumi- 
nate while resting, but those resting for the shortest periods were the best 
producers. 

The nutritive properties of pinto beans and pinto bean straw and their 
use as feed for cattle, H. W. Titus {New Mexico tita. But. 143 {1924), 
pp. 73), — This builetiii rt^ports the results of three digestion experiments with 
steers. 

In the first experiment 5 steers weighing about 500 lbs. at the start w^ere 
fed a ration averaging 4 lbs. of coarsely ground pinto bean culls and 8.25 
lbs. of corn stover cut in inch lengths. The experiment lasted 111 days, 
during which 3 digestion trials of 10 days in duration w^ere conducted with 
4 of the steers. The preliminary periods to the actual digestion trials neces- 
sitated keeping the animals in melabolism stalls for 42 days. Notwithstand- 
ing this handicap, the steers made average gains of O.SO lb. per day, consuming 
an average of 12.21 lbs. of feed per 100 lbs. of gain. Tlie average coefficients 
of digestibility for the different nutrients of the pinto beans as calculated for 
the different animals in the three trials are given in the table below. Efforts 
to make the steers consume mure than 4 lbs. of the pinto beans daily failed, 
the steers soon scouring and going off feed. The impossible digestibility of 
the ash is pointed out as resulting from the use of too small coellicients for 
the ash of corn stover. Nitrogen balances were computed during the trials, 
and it was found that 3 were negative while 9 W’cre positive. No explanation 
for the negative balances wu.s offered. 

The second and third experiments were conducted similarly to the first. 
Five steers averaging about 500 lbs. in live weight were used in tlie second 
experiment, which lasted 98 days. The avei!bge daily rations per steer were 
11 lbs. 13 oz. of pulled pinto bean straw and 3 lbs. 3 oz. of coarsely ground 
corn for the first two-thirds of the experiment. During the last third of tlie 
experiment the amount of pinto bean straw w as reduced 1 oz. per steer daily. 
The average digestibility of the pinto bean straws as computed is tabulated 
below. During this experiment the steers, though in metabolism stalls for 46 
days, gained an average of 1.21 Ib.s. per day and consumed 771 lbs. of feed 
per 100 lbs. of ^ain. It is pointed out that the pinto bean straw had few 
leaves and consisted of roots as well as stems and empty jpods. There was 
much residue not eaten, consisting mainly of coarse stems and roots. The 
nitrogen balances show^ed that all steers were storing large quantities of 
nitrogen during each of the exiieriments. 

The six steers used in the third experiment w^ere about 26 lbs. heavier than 
those used in the first two. The ration fed consisted only of pinto bean straw 
cut with a mowing machine and therefore of much better quality than that 
fed in the previous experiments. The amount given the steers was 15 lbs. 
dally during the digestion trials and the preliminary feeding periods, with 
16 lbs. daily during the rest of the experiment. The animals were confined 
to the metabolism stalls 45 of the 115 days of this experiment and gained an 
average of 0.89 lb. per day, consuming 1,552 lbs. of feed per 100 lbs. of gain. 
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The author points out the similarity between the composition of the cut 
pinto bean straw and alfalfa hay, but from the average digestibility of the 
former, as appears in the table below, it may be seen that it is not as well 
utilized by the animal as alfalfa hay. The nitrogen balances of the steers 
receiving the pinto bean straw showed that nitrogen storage was greater dur- 
ing the first part of the exi)eriment. The analysis of the feeds used and the 
data employed in calculating the digestibility of the feeds are tabulated in 
detail in the bulletin. Coefllcients of digestibility were determined by the 
usual method and by the method of least squares. The eoefiicients determined 
by the former method follow: 

Average digeatihility of pinto beans and pinto bean straw 


Couflicicui of digestibility 


Feed 

Dry 

Organic 

Total 1 
nirto^cn 

i Crude ! 

Ether 

i 

A.sb 


matter 

matter 

crude 

X>rc)tein 

liber 

i 


Per cent 

Per cent 

Per cent 

i 

i Per cent 

i 1 

1 Per cent \ Per cent 

Per cent 

Pinto beans (culls) 

(58.37 

(KC31 

53.60 

Neii. 

: 40. 90 ; 84.03 j 

145. 76 

Pulled pinto l)ean straw 

60.07 

1 53.43 

35. 01 

44.48 

: 22.09 : 63.70 1 

25. 77 

Cut pinto bean straw 

56.08 

1 60.95 

1 

C7.41 

51.45 

29.79 1 66.94 

19.07 


Prickly pear as a fodder for cattle {Mysore Dept. Ayr, Circ, JfO 
pp. 15, figs. 8). — This consists of directions for the use of prickly pear as a 
cattle feed, dealin^j mainly with the method.; of removing the thorns either 
by ifincers or by burning. 

Steer feeding [at the Caldwell Substation! {Idaho Sta. Bui. 135 {1925), 
PP’ 4’^f — F'ive lots of 10 2-year-old steers were used for comparing various 

rations of alfalfa in a 150-day test as folio xvs: Lot 1, 20.7 lbs. of cut alfalfa 
hay and 9.7 lbs. of ground barley ; lot 2, 23,8 lbs. of alfalfa hay ami 9.7 lbs. of 
ground barley ; lot 3, 24.3 lbs. of alfalfa hay and 9.7 lbs. of ground corn : 
lot 4, 23.4 lbs. of alfalfa hay and 22.5 lbs. of corn silage, and lot 5, 19.8 lbs. of 
alfalfa hay, 14.3 lbs. of corn silage, and i>.2 lbs. t)f ground barley. 

The average daily gains made by the different lots were, respectively, 1.90, 
1,79, 1.85, 1.40, and 2.11 lbs. The calculated costs of the rations and profits 
per steer are given, as well as the average feed consumption per 100 lbs. of 
gain by each lot. 

Steer feeding experiment, 1922^23 {Canada Expt. P'arms, Brandon {Man.) 
P'arm llpt. Bupt. 1923, pp. 8-10). — ^Tlie rates and economy of gains made by 
18- and 30-month-old steers were compared in a test lasting 103 da5\s. The 
feeds used consisted of corn silage, oat straw, and a grain mixture of equal 
parts of oat chop and ground recleaned wheat screenings. During the latter 
part of the test the grain mixture was modified to consist of oiie-thircl barley 
chop, and mixed hay replaced part of the silage. 

The yearlings made average daily gains of 1.24 lbs., as compfired with 1.4 
lbs. by the 2-year-oids. They also consumed only about two-thirds as much 
corn silage as the 2-year-olds, but the consumption of other feeds was within 
10 per cent of the same. The calculated feed costs were for yearlings $292.25, 
and for the 2-year-olds $369.34. The feed cost of grain was greater for the 
older steers, but their better finish and greater gains resulted in a much larger 
profit per animal. 
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Steer-feeding experiment {Canada Expt. Farms^ Rosthem {Sask.) Sta. Rpt, 
Bupt. 1923 j pp. 6, 7). — ^Four lots of steers were selected for testing the value 
of succulent feeds as additions to a ration of oat straw and grain consisting 
of ground oats at the beginning of the experiment with a gradual change to 
ground barley toward the end of the test. Lot 1 was composed of 18 2-year- 
old steers averaging 1,098 lbs. in weight, while the steers in the other lots 
averaged about 780 lbs. Lots 1 and 2 rec!eived sunflower silage, lot 3 received 
turnips from November 25 to March 16, and sunflower silage to the end of the 
experiment, and lot 4 received no succulent feeds. 

Steers receiving silage throughout the 165 days of the experiment were 
better finished than those re(*eiving no succulents. Turnip feeding did not 
produce as good a finish as silage, but the use of silage during the latter part 
of the feeding period for this lot finished them practically as well as lots 1 
and 2. The finish of lot 4 receiving no succulents was decidedly inferior, 
though the average daily gains of all lots were very similar, varying from 

I. 87 lbs. for lot 4 to 2.06 lbs. for lot 2. 

Herd management [at the Washington Station], II. IlACKEDoaN and J. 
SoTOLA {Waahingtim Col. Bta. Bui. 187 {192J^), p. 32). — Records of the beef 
breeding herd have shown that cows calving in January and February can 
be wintered on from 2 to 2.5 tons of silage, 0.75 ton of alfalfa hay, and grain 
according to the condition of the animal. It is deemed advisable to give 
grain to cows suckling calves during the winter. 

The effect of exercise and feed on the vitality of sperm cells and breed- 
ing ability of bulls, E. V. Ellington {Washington Col. Bta. Bui. 187 {1924) ^ 
pp. 44^ 45). — This study (E. S. R., 49, p. 276) has been continued by making 
H-lon determinations of the semen in addition to the microscopic examinations. 
No relation was found between the H-ion concentration of jthe semen and the 
length of life of the sperms. The H-ion concentration of semen was univer- 
sally lower than the H-ion concentration of the vaginal secretions of cows, but 
the pH of both showed little variability. 

The Southdown sheep, edited by E. Walford-Lix)yd {Chichestet', Eng.: 
Advertising Com. Southdown Sheep Soc., 1924, PP- 15, figs. 3). — This 

consists of a series of popular articles ^n the history, characteristics, and 
management of Southdowns, with special articles on the management and 
success of the breed in various sections of the world. 

Sheep raising in Minnesota, P. A. Anderson {Minn. Univ. Agr. Ext. Spec. 
Bui. 87 {1924), pp. 12, figs. 4)- — Popular directions for raising sheep. 

Observations on range sheep management in New Mexico, H. S. Moles, 

J. G. Koogtjsr, and P. E, Neale {N. Mex. Agr. Col. Ext. Ciro. 80 {1924), PP- 27, 
figs. 13). — ^This is a popular description of the more accepted practices involved 
in the range management of sheep under New Mexico conditions. 

Relation of sheep to climate, E. L. Johnson {Jour. Agr. Research [U. iSf.], 
29 {1924), ^o. 10, pp. 4^1"^00, figs. 18 ). — ^The author discusses the variations 
in the climate of various sections of the world which have been considered well 
adapted to sheep production. He finds that the densely populated sheep areas 
have mean temperatures ranging from 28 to 77° F., average monthly rainfall 
of from 0.3 to 4.5 in., and a relative humidity of from 55 to 70 per cent at the 
higher temperatures and from 66 to 91 per cent at the lower temperatures. 
The importance of having favorable conditions during the season of rutting, 
pregnancy, lambing, and the growth of the lambs is pointed out. 

Lambs and wool for market, B. E. Oabmichaet. {Md. Univ. lAgr.} Ewi. 
Bui. 36 {1924), pp. 35, figs. 17). — This is a popular discussion of lamb and wool 
production, with special reference to Maryland conditions. 



1925] 


ANIMAL PBODUCnON 


871 


Lamb feeding [experiments at the Caldwell Substation] {Idaho Sta. BuL 
135 (1925), pp. 48t 49). — In this experiment 500 lambs were fed In 7 lots for 
100 days. The lambs averaged 60 lbs. at the beginning of the test, and made 
average daily gains and consumed amounts of feed per 100 lbs. of gain as 
follows : Lot 1, 0.30 lb. requiring 1,163 lbs. of alfalfa hay, 246 lbs. of barley, • 
and 681 lbs. of corn silage ; lot 2, 0.32 lb., requiring 1,221 lbs. of alfalfa hay, 
237 lbs. of barley, and 314 lbs. of corn silage ; lot 3, 0.30 lb., requiring 1,298 lbs. 
of alfalfa hay and 243 lbs. of shelled com; lot 4, 0.29 lb., requiring 1,497 lbs. 
of alfalfa hay and 266 lbs. of wheat; lot 6, 0.29 lb., requiring 1,225 lbs. of 
alfalfa hay and 268 lbs. of barley; lot 6, 0.29 lb., requiring 1,041 lbs. of cut 
alfalfa hay and 256 lbs. of barley ; and lot 7, 0.29 lb., requiring 1,318 lbs. of 
alfalfa hay and 261 lbs. of barley per 100 lbs. gain. 

Fat lamb raising {Queensland Agr. Jour., 22 {1924), 8, pp. 160, 161).— 

A brief summary of seven years* lamb raising trials conducted at the Cowra, 
Wagga, and Bathurst Experiment Farms from 1912 to 1919 is given. The 
results of individual experiments have been previously noted (B. S. R., 60, 
p. 271). 

The crossbred Border Leicester X Merino ewes showed to the best advantage 
as dams, while Dorset Horn rams proved to be tlie best sires. In the 1922-23 
trials at the Bathurst and Cowra Farms excellent returns were realized from 
Lincoln X Merino ewes bred to Dorset and Ryeland rams. This was also true 
of the 1922 trials at the Wagga Farm, in which Dorset Horn and Corriedale • 
rams were crossed with Border Leicester X Merino ewes. 

Experiments with crossbred Oharmoise X Limousin lambs [tnins. title], 
C. VoiTELUEB {Rev. Zootech. [Paris'], 2 {1923), No. 9, pp. 159-1749 ftgs. 9 ). — 
Oharmoise rams were crossed with Limousin ewes at the Vaulx-de-Oernay 
Experiment Station for Zootechny. The lambs produced were observed as to 
their rate of growth, the effect of castration at 16 days of age on the rate of 
growth, and the carcass yields when slaughtered at G months of age. 

The general characteristics of the crossbred lambs compared equally with 
those sired in other experiments by Southdown rams. Castration caused a ' 
retardation in the growth, which was not regained at 6 months of age. The/ 
dressing percentages of both wether ^nd ram lambs were similar, and thus 
there was no increase in the net weight as a result of castration. 

Kcceut progress In the wool industries, A. F. Barkkr {Jour. Roy. 8oc. Arts, 
72 {1924), ^0. 3755, pp. 861-869, figs. 5). — popular lecture on wool pi*oduction 
in England. 

The Australasian wool trade: Annual review and statistics, season 

1023-1924, Dalgety & Co. Ltd. {Dalgety's Ann. Wool Rev. Australasia, 26 
{1924), PP- 139). — This deals with conditions in the wool and mutton markets 
of Australia, New Zealand, and South Africa during the season 1923-24, as in a 
previous report (B. S. R., 42, p. 770). 

[Swine feeding experiments at the Delaware Station], A. K. Tom have 
{Delaware Sta. Bui 139 {1925), pp. 12, 13). — The results of two experiments 
are reported. 

Alfalfa hay as a winter feed for hrood sows. — Sows wintered on corn and 
alfalfa hay with a small amount of tankage toward the end of gestation made 
somewhat greater grains than sows wintered on corn and tankage, and the 
former ration was much cheaper. The pigs were equally strong and uniform 
on both rations. 

Supplements to oom for growing fattening swine. — In continuing the com- 
parison of tankage and fish meal as supplements to corn for fattening swine 
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(B. S. R., 61, p. 173), fish meal again proved superior iu amount and economy 
of gains produced. The average daily gains during the 68-day test were 1.66 
lbs. per pig for the lot receiving llsh meal and 1.05 lbs. for the lot receiving 
tankage. 

' Studies in swine nutrition (Idaho 8ta. liuL 1S5 (1925) , pp. 29^ 21), — In a 
study of the value of Canadian field peas for pork production, 4 lots of 8 120-lb. 
pigs were fed for 70 days on the following rations: Lot 1 cracked peas, lot 2 
cracked peas and rolled barley (3:7), lot 3 rolled barley and tankage (15: 1), 
and lot 4 cracked corn and tankage (9:1). The average daily gain of all lots 
was approximately 1.33 lbs. The amounts of feed required per 100 lbs. of gain 
were, respectively, as follows in the different lots: 378.4, 410.9, 438.3, and 
409.5 lbs. 

In a second experiment various forages W'ere compared for fattening 44 spring 
pigs as follows : Lot 1 i)eas, lot 2 peas and 1 per cent rolled barley, lot 3 alfalfa 
and 4 per cent of a mixture of rolled barley and tankage (15:1), and lot 4 
alfalfa and 4 i>er cent of a mixture of corn and tankage (12:1). The average 
daily gains of the four lots during this experiment were 0.95, 1.07, 1.17, and 
1.3 lbs., respectively. Following the forage period these pigs were fed for 30 
days in dry lot on the following rations: Lot 1 cracked peas, lot 2 cracked peas 
and rolled barley (7:2), lot 3 rolled barley and tankage (14:1), and lot 4 
corn and tankage (10: 1). The average daily gains and the feed reciulrements 
per KXl lbs. of gain were, respectively, as follows : Lot 1 1.49 and 362.2 lbs., lot 
2 1.64 and 303.4 lbs., lot 3 2.02 and 411.3 lbs., and lot 4 2.01 and 414.7 lbs. The 
melting points and iodine numbers of the back and leaf fat of the hogs in both 
of the above exi)eriments showed no particular differences according to the 
rations fed. 

In a study of the effect of Canadian field ix^as on reproduction, 3 lots of 4 
gilts averaging about 185 lbs. in weight were fed during a 150-day i)eriod, in- 
(‘luding gestation, on the following rations: Lot 1 a grain mixture of 1.5 parts 
of peas, 1 part of barley, 1 of oats, 1 of corn, and 1 of wheat, with all tbje 
alfalfa meal they would consume ; lot 2 a grain mixture of 1 part of peas and 2 
parts of barley, with alfalfa meal ; and lot 3 peas alone. The average daily 
gains were slightly less in lot 3, and thei^ was a tendency toward an occasional 
lack of appetite. The weights of the litters farrowed by thl.s lot were also 
somewhat loss. The results with lots 1 and 2 were practically equal. 

Swine investigations [at the Washington Station], R. T. Smith (Wash- 
ington Col. Sta. Bui. 187 (1921i)f pp. S3, 3^). — Brief results of the following 
investigations are noted : 

Alfalfa or sweet clover followed Vy peas. — ^The effect of limited and full 
rations with alfalfa pasture on the subsequent gains of hogs receiving pea 
forage ha.s been studied. In two years’ work pigs full-fed on alfalfa pasture 
weighed 16.3 lbs. more at the end of 46 days than limited-fed pigs, but the 
former groups required 63.9 lbs. more barley, 32 lbs. more millrun, and 15.4 
lbs. more tankage per pig. The limited-fed pigs made 0.2 lb. greater average 
daily gains on peas, and both lots reached market weight (173 lbs.) at the 
same time. 

In one trial sweet clover and alfalfa proved to be of equal value, though the 
sweet clover stayed green longer during the dry part of the late summer. 

The value of yeast for pigs. — ^Two lots of approximately 76-lb. pigs were fed 
on a ration of rolled barley and millrun in the proportion of 100 to 25 parts, 
with 10 parts of tankage. One group received in addition approximately 1 
per cent of yeast. At the end of the 62-day feeding period the yeast-fed pigs 
had a somewhat better coat of hair, but their average daily gains were only 
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1.09 lbs. as compared with 1.13 lbs. by the other lot. More feed was also 
required per unit of gain by the yeast-fed pigs. 

Winter rations for sows , — In this test the tankage in a ration of barley and 
alfalfa hay was satisfactorily replaced by millrun. A tankage-fed lot was 
somewht sleeker in appearance and made O.OG D). greater avoi*age daily gains 
during the experiment. 

Cost of keeping brood sows . — One year's records show that a sow consumes 
os much concentrates during an average nursing period of 70.2 days as during 
the rest of the year. In nursing pigs 75 per cent of the losses occurred during 
the first week after farrowing. 

Pig feeding experiments {Canada KiCpt. Farms, Brandon {Man.) Farm Upt. 
tiupt, 1923, pp. 12-16, fig. 1). — The results of several pig feeding experiments 
are summarized. 

Oats V, rape pasture, buttermilk v. tankage on pasture . — Four lots of pigs 
averaging from 65 to 60 lbs. were used for comi>aring oats and rape as forage 
ciops and buttermilk and tankage as supplements to a grain mixture of shorts, 
ground and recleaiied wheat screening.s, and feed flour 3 :3 :1 in addition to 
llie forage crops. There were 11 pigs in each of three lots and 9 in the other 
lot. The forage crops were planted in 0.5 acre plats. The grain was fed as a 
sioi) mixed with water w^hen tankage was fed or with buttermilk for com- 
parison. Q'he average daily gains were for the lot receiving oat.s and butter- 
milk 1.11 lbs., rape and buttermilk 1.21, rape and tankage 0.95, and oats and 
tankage 0.92 lb. The different methods of feeding had practically no effect 
:>n the type of the pigs. 

Buttermilk v. tankage ivithoui pasture . — Four lots of 8 pigs each, averaging 
i.bout 65 lbs. In weight, were used for comparing supplements of buttermilk 
iind tankage lo a ration consisting of 3 parts of sliorts, 3 parts of ground re- 
cleaned wheat screening^ and 1 part of feed Hour fed in dry lot and in small in- 
door pens. Buttermilk produced better gains in both dry lot and inside feeding, 
the average i>er clay being, resi)ectively, 1.15 and 1.13 lbs. as compared wdth 0.79 
and 0.87 lb. for lots under similar conditions but receiving tankage in amounts 
equal to 10 per cent of the grain mixture. The feed consumption was i>racticaUy 
the same as by the pigs in the above experiment and, therefore, pasture, dry 
lot, and indoor feeding are comiwred. Greater profits were calculated from 
the feeding with pasture. 

Oats V. barley . — ^Two lots of pigs fed in dry lot and an equal number fed 
in pens were used for comparing x’ations eoiisisting mainly of oats and barley. 
The rations fed to one Indoor lot and one lot fed in dry lot were composed 
of 3 i)arts of barley chop, 1 part of feed flour, and 1 part of shorts, while the 
other lot had the barley chop replaced by oat chop. Hie gains were some- 
what greater on the barley ration, averaging 1.27 and 1.15 lbs. per day, as 
compared with 0.89 and 0.07 lb. for the lots receiving oats. 

[Swine feeding experiments] {Canada Expt. Farms, Uosiheni {t^ask.) Bta. 
apt. 8upt. 1923, pp. 11-16). — The results of several hog i’eecliiig experiinoiits 
are noted. 

Light and heavy feedmg on pasture and dry lot . — Six lots of 7 pigs each, 
averaging about 45 lbs. in weight, were selected for comparing heavy and 
light feeding on pasture and in dry lot. The heavy feeding consisted of 6 
lbs. of grain per 100 lbs. of live weight at the start of the experiment, wdth a 
gradual reduction to 4 lbs. of grain per 100 lbs. of live w^elght near the end 
of the fattening period. Two lots were fattencHl on oat pasture, rape pasture, 
and in dry lot, one receiving a heavy and the other a light ration. With pas- 
ture the light ration was one-half the heavy ration and in dry lot two-thirds 
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tile beayy ration. The amounts of pasture allowed were 0.75 acre for the 
heavy fed lots and 1.5 acres for the light fed lots. 

The pigs in the four lots on pasture made very uniform gains^ varying 
from 0.87 to 0.94 lb. per day, but there was less than 3.3 lbs. of grain eaten 
per pound of gain by the light fed lots, as compared with more than 4 lbs. of 
grain per pound of gain by the heavy fed pastured lots. The average daily gains 
of the heavy and light fed pigs in dry lot were 0.85 and 0.75 lb., the grain re- 
quirements per pound of gain being 4.25 and 3.89 lbs. The saving in the feed 
cost of fattening by the use of pasture is pointed out 

Pasture and heavy and light feeding with purebred and croaal^ed hoga , — 
The individual weights, grades, and sales returns are given of the pigs used 
in the above experiment consisting of purebred Tamworths, Berkshires, and 
crossbreds between the two breeds in each lot. Better results from pasture 
were noted in the grades of the pigs throughout, and the largest number of 
selected pigs consisted of crossbreds in the oat pastured groups. The lots 
receiving pasture also matured more quickly. 

Pasture crops and breed comparison, — Six boars each of the Berkshire and 
Tamworth breeds, averaging from about 1(X) to 150 lbs. in weight, were pas- 
tured on rape and oats, with the addition of a ration of oats, barley, and 
shorts fed as a slop. The most rapid gains were made on the oat pasture, 
but the gains made on rape pasture required slightly less feed. 

Self-feeder v, hand-feeding, — ^Two lots of 11 pigs each, averaging about 60 
lbs. in weight, were used for comparing self-feeding and hand-feeding in a 
93-day test. The ration consisted of shorts, oats, and barley ohop, fed as a 
slop to one lot and in a self-feeder to the other group. The hogs on the self- 
feeder made more rapid gains and consumed greater amounts of feed, but the 
estimated cost per pound of gain was 1.0 cts. less than for the hand-fed hogs. 
The hand-fed pigs more nearly approached the desirable bacon type at the 
conclusion of the experiment. 

Concerning the question of raising barrows [trans. title], N. A. Krestov 
{Isfv, Opytn, Dona i Sev. Kavkaza {Jour, Agr, Research Don and North 
Caucasus) t No, 4 pp. 62-71, 191), — In the Kiiglish abstract of this 

article it is stated that two experiments with weanling pigs were couducte<l, 
in which linseed-oil cake was found to be a satisfactory substitute for all or 
part of the milk in the rations consisting largely of barley. 

Selection, care, and management of the boar, U. G. Knox {Ontario Dept, 
Agr, Bui, S07 {1924) t PP* ^6, figs, 10), — General directions for the care, manage- 
ment, selection, and feeding of boars are given, with tabulated results of two 
winters’ feeding of boars of various ages. The ration employed in each case 
consisted of a mixture of equal parts of barley and oats, whey, and mangels. 
The boars made satisfactory gains and were in good breeding condition in 
all cases. 

The feeding of animals by the method of equivalent feeds. — ^The feeding 
of young horses after weaning I trans. title], A. M. Beboy {Rev, Zootech, 
[Paris), 2 (1923), No. 9, pp, 207-217, figs. 2). — ^The use of the graphical method 
of calculating rations (E. S. R., 60, p. 471) is discussed, with special reference 
to the rations of colts from weaning to maturity. 

Stallion enrollment. — ^Xm, Report of stallion enrollment work for the 
year 19E4 with lists of stallions and Jacks enrolled {Indiana Sta. Giro. 
120 (1924), PP* 4S). — ^As in previous reports (E. S. E., 51, p. 376), this consists 
largely of a directory of enrollments and renewals of stallions and Jacks 
standing for service in Indiana during the calendar year 1924. 

CShcperiments with ponltry at the Idaho Station] (Idaho Bta. But. ISS 
(1926), pp, 29-42 ). — ^The results of experiments with poultry are briefly noted. 
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Poultry hreeding inveetigations (pp. 39, 40). — By careful breeding the egg 
production of the poultry flock has been increased from birds in 1921 of 
which only 35 per cent laid over 200 eggs to fowls in 1924 of which 56 per cent 
had laid over 200 eggs and 9 per cent over 250. The eggs of 68 hens and 44 
pullets laid in 1923-24 were classified according to weight, shell color, texture, 
find shape, and the results given. A statistical analysis of the egg production at 
different seasons of the year showed significant correlations between the 
winter and the annual egg production. Early maturing birds had larger 
egg records, but no relation was observed between the number and the size of 
the eggs, although the size of the eggs was related to the size of the birds. 

[Feeding experiments] (pp. 40-42). — In the studies of various rations for 
laying hens, 14 lota of pullets were selected. 

Three lots were used for a test of the value of adding yeast, orange juice, 
and cod liver oil to the basal ration. A fourth pen was used as a control, 
and it was found that a very heavy mortality occurred in this pen receiving 
only grain and mash. Dry yeast also proved of little value for egg produc- 
tion, health, or fertility. The cod liver oil pen proved superior, with orange 
juice se'cond, thus Indicatiiig that the vitamins of cod liver oil and orange 
juice are valuable with rations low in animal protein when no green feed is 
furnished. 

Four i)ens were used for testing the value of certain constituents of sour 
milk. The results so far indicate that milk curd contains most of the valuable 
nutrients. Milk casein gave better results than milk whey or protein-free 
sour milk, but lactic acid and milk salts had no effect on production or the 
condition of the birds. 

In other trials 50 per cent protein meat scraps produced larger amounts of 
eggs more economically than 60 per cent of meat meal. A 40 per cent pea 
meal mash supplemented with 4 per cent mineral mixture did not prove as 
successful ns a mash containing 20 jier cent pea meal and 20 per cent meat 
meal or meat scrap. Sour milk in unlimited quantities proved the most valu- 
able supplement to pea meal. Semisolid butter'mllk, while not as valuable 
as sour milk, gave better results than meat scrap or meat meal as a supple- 
ment to pea meal. 

A study of the relative values of certain succulent feeds and alfalfa 
meal as sources of vitamin A for poultry, D. E. Davis and J. R. Beach 
{California Sta. Bui. (1925), pp. fig. I), — This bulletin reports the 

results of a 102-day study of the ability of various green feeds and alfalfa 
meal to prevent the occurrence of the nutritional disease resembling roup 
in poultry (E. S. R., 52, p. 77). 

In conducting the test, 10 lots of 6 3-months-old pullets were selected and 
fed on a basal mash consisting of 25 per cent each of bran, shorts, and 
ground barley or corn meal, 10 per cent soy bean meal, and 15 per cent meat 
scrap, and a scratch feed of equal parts of wheat, recleaned barley, and 
white corn or later yellow corn. The average food consumption per bird 
was 22 ghi. of mash and 44 gm. of scratch feed per day. The different lots 
received supplements of 1 gm. per day per bird of the following feeds : Field- 
grown green barley cut when from 6 to 10 in. high, red clover cut when from 
2 to 4 in. high, the large leaves of Jersey kale, roots and tender stems of 
green alfalfa, blue grass lawn clippings, the entire plant of artificially sprouted 
barley grown Indoors to a height of 3 or 4 in., common market varieties of 
carrots, mangels, and alfalfa meal of good color containing 17.2 per cent 
protein and 26.4 per cent fiber. The tenth group was reserved as the con- 
trol and received no supplemental feed. As birds developed evidence of 
nutritional disease in a lot the amount of green feed was increased. The 
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maximum amouiit^i of the different supplements which it seemed necessary 
to feed during the exi)eriments were kale, green alfalfa, blue grass, and 
carrots 1 gm. each ; green barley and red clover 2 gm. each ; alfalfa meal 
8 gm. ; sprouted barley 16 gm. ; and mangels 32 gm. 

AH 6 birds in the control lot and 5 of the 6 in the mangel lot died of nu- 
tritional disease during the test. The birds receiving the blue grass were 
all healthy, while 1 each receiving kale, green alfalfa, and carrots developed 
lesions between the eighty-fifth and ninetieth days, which persisted to the 
(‘lose of the experiment. Birds in the other lots developed characteristic 
lesions eaidler in the test. The lot receiving red clover showed a tendency 
to oat their eggs, and at least 2 Individuals were picked to death. 

The authors point out that field-grown green crops and carrots were good 
sources of vitamin A. At least 20 per cent of the sprouted barley or 10 per 
cent of alfalfa meal in the ration was necessary to supply an adequate amount 
of vitamin A. Mangels were concluded to be practically valueless as a source 
of this material. 

The fattening of immature cockerels, U. K. I..oitctt (Natl. Poultry Jour., 
5 (1924), No. 230, p. 275). — The results arc summarized of two experiments in 
fattening young cockerels conducted at the Cheshire School of Agriculture. 
The fattening poriotl in both experiments was of 3 weeks' duration, using 21 
birds in ea<*h case. The ration used in the first experiment consisted of equal 
pans of barley meal, corn meal, and thirds mixed with water and fed as a 
slop in troughs. The birds averaged about 1 lb. in weight at the beginning 
of the test. 

The average gains per bird during the 3 weeks were 0.9 lb., approximately 
4.25 lbs. of grain being consumed per pound of gain. A summary of the 
weekly gains made showed that the gains were greatest during the first 2 
weeks, 9.5 and 7.5 lbs., respectively, for the 21 birds as compared with 2.75 
lbs. during the third week. 

In the .second experiment the birds were sllgtly heavier, averaging about 
1.5 lbs., and the ration fed in the first experiment vras modified by replacing 
the barley with gr(iund oats. The total gains made by this lot of 21 birds 
during the first, second, and third weeks were 6.75, 17.75, and — 7.5 lbs. The 
fattening process in both experiments was done at a profit over feed* cost. 

Commercial poultry farming, T. W. Toovet (London: Croshy Lockwood <0 
^on, 1924, 5. ed., pp. VIIT -4-148, pU. [/6], figfi. 2). — This is a description of the 
operation of the King’s Langley Poultry Farm, dealing with the hatching, 
roaring, housing, feeding, management, and disoases of (*hlckens and laying 
bens, wdth a chaT)ter on Indian Runner ducks. 

British poultry and poultry keeping, »S. H. Leweb (London: Feathered 
World, 1924, PP‘ 108, pis. 8, pgs. 135). — Mainly a description of the breeds of 
fowls, ducks, geese, and turkeys, containing several colored plates. 

The production of rabbits [trans. title], J. BaguIS (Porto Rico Dept. Agr. 
and Labor Sfa. Circ. 7$ (1924), Spanish ed., pp. 18, figs, 6). — General directions 
for breeding, feeding, management, and caring for rabbits. 

DAIEY PABMIHG— DAIKYING 

[Dairy cattle experiments at the Idaho Station] (Idaho Sta, Bui. 1S5 
(1925), p. 27). — Based on the birth records in the station herd, the average 
gestation period has been found to be 280 days, with the gestation of males 
averaging 2.4 days longer than females. The first gestation period is slightly 
shorter, and the calves are somewhat smaller. The average birth wMght of 
18 Holstein bull calves was 103,8 lbs. and of 41 heifer calves 98,8 lbs. In 
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Jerseys, 18 bull calves averaged G4.3 lbs. and 10 heifer calves 54.2 lbs. at birth. 
Holstein calves apparently weigh more in proi>ortion to their dams’ weights 
than Jerseys. The weights of cows indicated that Holsteins and Jerseys 
increase at approximately the same rate per month during pregnancy. Young 
animals, however, increase more rapidly than mature ones. 

A study of the transniitting qualities of Holstein- Friesian dams for milk 
and butter fat production, T. A. Hakkr {Daiaioarc S(a. flul. JS9 (1925), 
4), 13). — A statistical study of 500 'J(>5-day records in volume 33 of the lIoLstein- 
Friesian Advanced Register Year Book has evidenced a correlation of 0.28±: 
0.087 for the milk yields and 0.41±0.024 for the hutterfat yields of darns and 
daughters. 

Dairying in Kansas, J. C. Moht.er et al. (Kans. State Bd. Afn'- [Quart.] 
Rpt., (1923), No. 167, pp. pi. 1, fiffH. 228). — A popular account of 

dairying in Kansas, with si>ecial reference to the recommended practices in 
the feeding, breeding, and management and the control of diseases of dairy 
cattle. 

Swiss bovine breeds (Schuyeizer liinderra.^Rcn. [Muri, near Bern]: Konwi. 
Srhiceiz. yiehzitchtverhnndc, \192^], pp. 83, ft(}H. 32 ). — A porailar account of 
the cattle breeds of Switzerland (Schwyz, Simmental, Fribourg, and Eringer 
cattle) written in English and German. 

The influence of pasteurization and diet of tlie cow on the antiscorbutic 
potency of milk, T. IVI. Or.sOiV and L. Cot»kt.ani) (Jour. Dairy Sri., 7 (1921/), 
No, Jf, pp. 370-380, fiyfi. 5 ). — The nntisc'orbutic properties of the milk from cows 
on a winter ration with and without silage and before and after pasteurization 
were compared at the South Dakota Experiment Station. 

Guinea pigs wore used as the experimental animals, the basal r.Ttion consist- 
ing of rolled outs, autoclaved alfalfa hay, water, and salt, the milk to be tested 
being supidied in addition. Four guinea pigs receiving tlie basal ration only 
.showed symptoms of scurvy enrJ.v, and all died betAveeii the nincteeiith and 
thirtieth days. Four other guinea pigs having a basal ration supplemented 
with 30 (tw^o an'inahs), 45, and 60 cc. daily of pa.steuriziMl milk ilied in from 
54 to 97 days, the maximum life being of one of those receiving only 30 cc. 
dally. All of four other pigs, receiving like amounts of raw milk from the 
college herd wdiich received corn silage in their ration, made good growth. 
Twenty cc. or less of this milk proved InsufRcieiit for normal gro\Ytli, though 
only one of the four pigs on rations of from 15 to 20 cc. of this milk showed 
scurvy symptoms and died. 

Eight other guinea pigs receiving supplements of raw mill; from a herd 
not receiving silage did not show normal growth, and all receiving loss than 
30 cc. developed scurvy in 30 days. Three of the pigs receiving 30 cc. or more 
also died, the first death occurring at lOS da.ys, w^hilc one pig was .still alive 
and growing at the conclusion of the test after 25 weeks. 

The authors conclude that pasteurization and tl»o u.se of dry roughage only 
in the wunter ration materially diminish the vitamin C content of the milk 
produced. 

Relation between the diet, the composition of the blood, and the secre- 
tion of milk of dairy cows, C. A. Caky and E. B. Mkius (Jour. Ayr. Ucsearch 
[TJ. Sf.], 29 (1924), No. 12, pp. 603-62^, ii&).~-The oflCect of changes in the 
diet on the composition of the blood and milk has been studied in 8 experi- 
ments at the Bureau of Dairying, U. S. D. A. 

The procedure In the exi)€riment consisted generally In feeding the cows a 
ration supplying nearly adequate amounts of protein and energy for mainte- 
nance and production, followed by a period in which either or both the protein 
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and energy were reduced approximately 50 and 33 per cent, respectively. The 
quality of the protein was also changed with 3 of the cows. A deficiency feed- 
ing period was usually followed by one in which adequate rations were again 
supplied. Determinations were made during all periods of the reducing 
sugars, lipoid phosphorus, amino acid, nitrogen, protein, and free tryptophane 
content of the blood and plasma and the nitrogen, lactose, and fat content and 
yield of milk. 

The effect of the changes in the diet on the composition of the blood and the 
milk are tabulated in detail and shown graphically. The relation between the 
composition of the blood and milk secretion is completely discussed. The 
results generally indicated that reductions in the energy content of the ration 
were accompanied by a sharp reduction in the amino acid nitrogen of the blood 
plasma. The even greater reductions in the protein of the ration did not 
greatly affect the amino nitrogen of the plasma. Changes in the quality of 
the protein have some effect, however, under different circumstances, efficient 
protein mixtures being associated with a low amino nitrogen content. Altera- 
tions in the amount or quality of the proteins tended to modify markedly the 
amount of free tryptophane in the blood. 

Based on the changes occurring in the composition of the blood and the 
milk and the milk yield following dietary changes, the authors conclude that 
the effects on milk secretion are mainly due to alterations in the quantity and 
quality of the amino acids of the blood plasma. 

A studiy of the relation between feed consumption and milk secretion, 
C. W. Tukner {Jour, Dairy ScL, 7 {J1924), No. 6, pp. $$5-546^ *py8. 2). —Based 
on records of feed consumption, milk production, live weight, age, and the 
breeding of about 50 Holstein-Friesian cow's on test at the Illinois Testing 
Plant at Dixon, 111,, the author has shown that feed consumption, based on 
digestible nutrients consumed, increases to the fourth month of lactation, after 
which it decreases but at a slower rate than milk secretion. This makes an 
excess of nutrients which go toward increasing body weight. 

The data are presented by monthly periods in several tables. 

Feed cost of milk production as affected by the percentage fat content 
of the milk, W. Ti. Gaines {Jour. Agr. Heffeareh [U. S.], 29 {1924) ^ No. 12, 
pp. 59J-G01, figs. 2). — This is a theoretical discussion of the relation of the fat 
content of milk to the feed cost of milk production, with the presentation of 
formulas for calculating the nitrogen required for maintenance and the pro- 
duction of milk containing varying fat percentages, with the calculated con- 
stants for each formula for Jersey and Holstein cattle. A formula for adjust- 
ing the price of milk in proportion to the cost of production is also suggested. 
The work was conducted at the Illinois Experiment Station. 

The official test in the South and the preliminary milking, E. Bkjlntnall 
(Jour. Dairy Sci., 7 {1924), No. 4, pp. 393-492, figs. 3). — ^The relative changes 
in the butterfat test of the milk of cows octmrring under normal conditions and 
after about one-third of the milk has been left in the udder from the preceding 
milking were determined in a series of experiments at the Mississippi Experi- 
ment Station. It was found that variations in the fat percentage were usually 
small, and might be in either direction after leaving the milk in the udder. 
The milk yield was, however, in such cases usually increased decidedly. No 
advantage in the 2-day test was found for leaving the milk in the udder, and 
in many cases the butterfat test was lowered. This practice could be deter- 
mined by comparing the milk yield at the first milking with that of succeeding 
milkings. 
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Make the dairy pay, F. K. Ball {Colorado Sta. Bui. 295 (1924) , pp. 60, 
figs. 36), — Directions for testing milk and cream by the Babcock method are 
given, with other data relating to milk and cream production and handling. 

Milking machines. — VIII, The sanitary eiBciency of a simplifted type of 
milking machine, F. L. Mickle (New York State Sta. Bui. 524 (^924), 
pp. 3-48, pis. 12, figs. 2). — ^In continuing this series of studies (E. S. R., 47, 
p. 480), the bacterial contamination of milk by the Surge milker (a new and 
simpliflcd type of milking machine) has been investigated at four farms under 
•ordinary conditions of milking. 

7^he tests indicated that with ordinary care milk having reasonably low 
bacterial counts may be produced with this milker. The numbers of bacteria 
were found to compare favorably with the bacterial counts of milk drawn 
by other milking machines, including the Empire and B-L-K milkers which 
were In ordinary use on these farms. 

Due to the varying influence of different factors on the bacterial content of 
the milk, machines cared for in the usual manner were used for drawing 
sterile water from an artiflcial udder, previously described (E. S. K., 41, p. . 
277), into sterile pails. The results with the Surge, Empire, Pine Tree, and 
B-Lr-K milkers were compared at five dlfl’erent farms in this way. The vari- 
ous methods of sterilizing the machines both in the actutjjl milking itself and 
in the tests with the artificial udder included the use of brine, chloride of 
lime, Sterilac solution, and hot water. Satisfactory results were obtained 
with all the machines when properly cleaned, but the Surge milker apparently 
c<»ntamluated the milk slightly less than the other types. 

Enzymatic studies on lactic acid bacteria, 1, TI [trans. title]. A. I. 
VrRTANEN {Hoppe-Seyler's Ztschr. Physiol. Chem., 134 {1924), 4-6, pp. 300- 

319, figs. 2; 138 {1924), 3-6, pp. 136-143). — Based on the number of bacteria 

in dried sainides of the sediment of centrifuged milk whhrh had previously been 
inoculated with Streptococcus laciis, the author estimated the average weight 
of a dried bacterium at mg., while the live weight ranged from 5 to 10 

times as great. The rate and amount of action of the bacteria and the pro- 
duction of zyinophosphates was studied with living and nonliving cells at differ- 
ent grades of acidity and i)hosphate concentration. There was an enzymatic 
reduction of methylene blue in aqueous solutions by the living organisms but 
not after drying. 

The breaking down of a solution of Mg 2 PiOr by Bacillus casei « in a glucose 
solution, with the formation of a zymophosphate, was found to be very rapid, 
resulting in the freeing of over 30 per cent of the phosi)hatc in certain cases 
within 9 hours. There was a greater amount of phosphate freed when the 
glucose and phosphate were mixed in the proportion of 1.25 radicals of PC, 
to 1 molecule of glucose than in the proportion of 2.6 : 1. Heating the bacteria 
to boiling or washing the bacteria eight times with water destroyed its ability 
to break down the phosphate comjiound. The operation of a coenzyme in the 
fermentation was thus indicated. 

The mold associated with the ripening of blue veined cheese, N. S. 
Golding (Myo(Aogia, 17 {1925), No. 1, pp. 19-32, pi. l).—ln a study of the 
organisms responsible for the characteristics of Wensleydale cheese, it was 
found that a mold resembling Peniotilium roqueforti predominate<l. The 
reverse side of a growth on imtato agar was yellow for P. roqueforti but green 
for the Wensleydale mold. The latter mold had no white patches of hyphae 
as occurred with the former organism. P. roqueforti never produced acid in 
whey gelatin but digested casein four times as fast as the Wensleydale mold. 
The latter variety also grew less freely on synthetic media containing saccha- 



880 


liXPEIlIMENT STATION BECOKD 


tVoI. 0*2 


rose, galaetose, levulose, or dextrose, but uiore freely when containing casein 
or peptone. 

Fiictors uirectiiig the yield of ice cream, II. W. Gueooky and V. G, Manhakt 
{Indiana ^<fa. But. 2H1 {lU2It)y pp. 3-31 ). — ^The authors have made u study of 
the yield of ice cream through questionnaires sent to five members of each of 
28 State and otlior ice cream manufacturing associations. The results are 
tabulated to show, in tlie opinion of the 57 manufacturers reporting, the effect 
of the different processes and Ingredients of ice cream on the overrun. 

The factors affecting overrun were divided into three groups by Hue authors, 
composition of mis, preparation and treatment of mix, and freezing conditions. 
Tn regard to composition, hinders and fillers, except gelatin, were reported to 
have no effec’t on overrun. Milk solids-not-fat tend to increase the overrun, 
while milk fat, sugar, and gelatin are deterrents. In the preparation of the 
mix, it is the opinion that aging increases overrun while pasteurizing reduces 
it. The freezing conditions favorable to overrun were deemed to he a tem- 
l)erature of from ,*12 to 30® F. for the incoming mix, with not over 5® of differ- 
ence in the temperature of the incoming and outgoing brine and a horizontal 
ri(H'zei* half full rather lli.iu the more common vertical typo. Other conditions 
were report etl as Inliuencing the overrun, hut with a gre^ater variability of 
Opinion. 

Overrun of ice cream {Idaho HI a. Bui. 135 {1325) ^ p. 28). — It was found 
jMJSsible to make a good quality ice cmam from slightly acid products after 
neutralizing, but the use of calcium hydroxide resulted in a loss of 10.9 per cent 
and sodium liydroxide of 8.85 in the overrun. * 

Handiness In ice cream, I*. 8. Lucas and G. Spitzek {Indiana Sta. Bui, 280 
{1325), pp. 12 ). — Tills Is a more complete report of the investigation of the 
cause and influence of various factors on sandiness in ice cream (B. S. K., 49, 
p. 580). 

In making this study 124 mixes were prepared so that the fat content of each 
was approximately 8 per cent and the sum of the sugar, gelatin, and flavor 
(‘ontents was 11 per cent. The total solids contents were calculated to be 27, 30, 
33, and 36 per cent by varying the sollds-not-fat content. The mixes were pas- 
teurized, emulsified, aged, and frozen, after which the product was periodically 
examined for sandiness while being held at 0® temperature. Milk powder 
was used in the preparation of part of the mixes, while others were prepared 
with condensed milk. Total solids, fat, and lactose determinations were made 
of the ice cream and of the mixes. 

It was found that most of those samiiles containing api)roximately 7 per cent 
or more of milk sugar developed sandiness, while none containing less than 7 
per cent of milk sugar was sandy. Sandiness is apparently not affected by 
carbonization, pasteurization temperatures varying from 145 to 104® F., ice 
cream powders or Improvers, or by the amount of overrun. 

The work was supplemented by chemical studies of the rate of crystallization 
of lactose in mixtures of various sorts at a temperature of from 32 to 34®. 
The prevention of sandiness may be accomplished by the avoidance of excessive 
milk solids not fat, thorough solution of all Ingredients, thorough pasteuriza- 
tion, constant temperature in the hardening room, and holding the frozen 
creams tor a minimum time. 

The bacterial content of ice cream, A. 0. Fay and N, E. Olson (Jour. 
Dairy ScL, 7 (1924), No,' 4, pp, 3S0-S56 ), — ^The bacterial content of the mix 
was determined on 2S samples at different stages in the production of ice cream 
at the Kansas Experiment Station. The average bacterial counts determined 
were as follows: Before pasteurizing (calculated from bacterial content of 
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butter and mix determined sei)arately> 17,201,020, after pasteurizing 210,053, 
after homogenizing 277,475, before aging 191,782, before freezing 192,302, after 
freezing 236,088, and after hardening for 48 hours 180,320 bacteria per gram. 
By using more care in the production, the bacterial count of the hardened 
I)roduct was reduced from 017,357 in the first 8 mixes to 35,432 bacteria per 
gram in the last 20. 

By making bacterial counts, it is possible to detect the use of dirty utensils, 
Improper pasteurization, or the use of low-grade materials, though proper 
pasteurization may tend to conceal the latter. In studying the types of or- 
ganisms in the ice cream, pasteurization was found to kill practically 100 per 
cent of the acid and gas-forming bacteria and an average of 99.0 per cent of 
those producing acid wdthout gas formation in lactose. It also caused a de- 
crease of 80 per cent in the gelatin liquefiers. 

VETEEINAEY MEDICINE 

Pocket handbook of meat inspection, G. Lkighton {Ndinhurgli: W'iHlam 
Hodge iC Co., Ltd., 1D24, pp- — ^Tliis is a small lian<lbook which gives 

a concise oxidanation of the meat inspection regulations of Scotland for 1924. 

Animal parasites and para.sitic diseases, B. KAiTi»p {(Hticagu: AJc.rander 
PJger, 1925, 4 . ed., rev., pp. XVl-\-9~250, jds. 18, Jigs. cSJ).- This is a rovi.se(l 
edition of the work previously noted (E. S. It., 32, p. 79). 

lUeianial report of the liivc Stock Sanitary Commission of Texas for the 
year.s 1023—24 (Tecp. Livestock Sanit. Comn. Bien. Rpt. J92S-24 pp. 23, 
figs. 2). — Included in this report is an account of the tick eradication work, 
the outbreak of and control >vork wdth foot-and-mouth disease, scabies eradica- 
tion wwk, tuberculosis eradication, and control wT)rk wdth anthrax. 

Yearly reports in regard to the progress made in veterinary medicine 
[trails, title], edited by W. Ellen ul'iioer, K. Neu^mann, and O. Ziki/.sohmann 
{dahresher. Vet. Med., 4 I -42 {1921-1922), pp. — This yearbook, cover- 

ing the years 1921 and 1922, is in conthiuution of tliose previously noted 
(E. S. R., 50, p. 70.) 

Annual administration report of the Civil Veterinary l)ei>artmont, 
Madras Presidency, for 1023-1024, D. A. I). AiTciiisox {Madran Civ. Vet. 
Dept. A fin. Admin. Rpt. 1923-24, PP- ^0 ). — This is the usual annual report 
(E. S. R., 50, p. 783). 

Report on the Veterinary Department [Gold Coastj for the period April, 
1923-March, 1024, W. P. B. Beal {Gold Coast Vet. Dept. Rpt. 1924, 
pp. 16). — ^This report includes an account of the occurrence of infections 
diseases of livestock in the Gold Coast. 

Veterinary prescriptions, G. Gekosa {Rieettario del Veierinario. Milan: 
Intituto Sieroterapico, [1923], pp. T7/iH-271i). — This is a i>ocket handbook on 
materia medica, containing numerous prescriptions. 

On the to.Yic action of carbon disulphide [traris. title], K, IVIuro {dour, 
dapom. Soc. Vet. Sd., 2 {1923), No. 3-4, pp. 263-280, pL /).— This hs a first rejHwt, 
by the director of tlie Army Veterinary College at Tokyo, based uiKin experi- 
ments with mice, guinea pigs, and rabbits. He finds tiiat 1.5 volume per cent 
of carbon disulfide in the air is the minimum lethal dose, causing an acute 
intoxication, while 3 volume per cent Is sufflclent to kill the animal within 10 
minutes. Death is shown to bo due to paralysis of the respiratory center. 
The respiration of the intoxicated animal is at first accelerated, then becomes 
slow, and finally stops. The blood pressure rises with the acceleration of 
re^iration and suddenly falls at the stage of apnoea. 
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[Immunity] {Brit, Med. Jour,^ No. 3SS7 (1924) t PP* 1095-1111, fiffs, 5).— 
Tills symposium, held by the section of pathology and bacteriology of the 
British Medical Association at the 1924« meeting at Bradford, England, in- 
cludes papers on the general subject of immunity with si)ecial reference to 
specificity and nonspecificity by li. A. O’Brien and W. J. Tulloch, and on 
special phases of the subject as follows ; Chemical Structure and Specificity, by 
P. Hartley; The Specificity of Acquired Immunity and Non-si>eciflc Factors 
in Immunization, by T. J. Mackie; The Effects of Physical and Chemical 
Agencies on Bacterial Vaccines, by L. S. P. Davidson ; The Mechanism of the 
Non-specific Reaction, by D. Campbell; The Effect of Detoxiehtion on the 
Specific Antigenic Properties of B. typhoem, by B. M. Dunlop; and Some 
Products of Autolysed Tubercle Bacillary Cultures, with Special Reference to 
Their Antigenic and Curative Value in Tuberculous Infections, by R. Row. 

Anaphylaxis (AnafilaHai. Milan: Jstituto Sierotet'apico, 192S, pp. 363 ). — 
This volume consists of paiiers by different specialists on various phases of 
anaphylaxis as follows: A General and Historical Discussion of Anaphylaxis, 
by A. Lustig; Anatomical-Pathological Changes in Anaphylaxis, by A. (’. 
Demel ; Serum Anaphylaxis, by C. Comba ; Food Anaphylaxis, by P. Rondoni ; 
Anaphylactic Bronchial Asthma, by C. Frugoni ; Anaphylaxis in Surgery, by 
G. Fichera ; Tachyphylaxh*, by D. C. Bianchi ; Tubercular Hyperseusitiveness 
and Its Relation to Anaphylaxis Immunity and the Specific Therapy of Tuber- 
culosis, by F, Mieheli ; Idiosyncrasy and Paradoxical Phenomena, by A. 
Zironi; and Synthesis, by S. Belfanti. 

[Report of the] division of veterinary science, ,1. W. Kaliwjs ( Washington 
Col. Bta. Bui, 187 (1924), PP* 80, 81 ). — A brief statement of the status of work 
with bovine abortion, which is said to be resi)onsible for from 85 to 90 per cent 
of the abortions and other reproductive troubles in western Washington. 

The significance of Bacterium abortus antibodies (agglutinins and com- 
plement-fixing) found in the sera of calves at birth or after nursing, 
I. F. Huddi-eson and D, E. Hasley (Michigan Sta. Tech. Bui. 66 (1924) f 
pp, S-16 ). — In this continuation of the work of the station on bovine infectious 
abortion (E. S. R., 52, p. 481), the particular phase studied was the rdle 
played by the calf in the transmission of the disease. 

The general plan followed was to examine by the complement fixation and 
agglutination tests the blood sera of calves from cows with a previous history 
of natural or artificial infection, starting if possible before the first nursing 
and continuing until after conception or parturition. Examinations for B. 
abortus were also made of the uterine exudate and milk of the dams and the 
organs and fetuses of the heifers slaughtered before parturition. In general, 
the technique followed was the same as described in an earlier paper (B. S. R., 
47, p. 584). In all 10 heifer calves and 1 bull calf were thus studied, the 
individual animals being under observation for periods varying from one to 
more than two years from the date of birth. 

The blood serum of 1 calf and probably of 6 others was not tested before 
the ingestion of colostrum. All but 1 of these gave positive reactions to one 
or both tests at the first bleeding. In 1 the test was negative at first and posi- 
tive one week later. Of the others tested before nursing, the blood sera of 3 
were negative to both tests and became positive to one or both tests after nursing. 
In the one remaining case the blood was positive to both tests before nursing. 
This is thought to be a case of prenatal infection. The duration of the anti- 
bodies in the blood serum of the calves varied from 48 to 125 days. 

All but 2 of the dams had been infected previously, and the presence of 
B, abortus was demonstrated in either the milk or uterine exudate at the time 
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the calves were born. The other 2, which had received injections of killed and 
living vaccines of B, ahortua, never showed the presence of the organism. 

The milk of 8 of the dams gave positive agglutination tests in dilutions of 
1 : 200 or higher following parturition. Of the other three, 2 were not tested 
and 1 was negative. The blood serum in all cases gave po.sitive results in one 
or both tests at the time of parturition. 

Of the 10 heifer calves, 1 was accidentally killed before reaching breeding 
age, 6 were bred and slaughtered at different periods of gestation for ex- 
amination of the fetus and uterus, and 3 were bred and gave birth to normal 
calves. The presence of B. al>ortus 'was not demonstrated in the uterus or 
fetus of any of the heifers slaughtered before parturition. Negative results 
were also obtained with the blood of calves and the blood serum and milk of 
the dams which calved normally. 

These results are thought to demonstrate “ the improbability of B. abortus 
X>ersisting in the tissue of newborn calves from a prenatal infection or through 
the ingestion of milk containing B. abortus if demonstrable antibodies are 
interpreted as signifying an Infection. There is no evidence to show that 
calves from infected cows are more susceptible to calves’ diseases, or that the 
breeding efladency is impaired in any way.” 

One i)olnt brought out incidentally In this Investigation is the possibility of 
controlling the disease by separating infected from noninfected animals and 
keeping them in separate inclosures on the same preriflses. This was done in 
the present investigation, and although the exiK^rimental animals were cared 
for by the same person who also cared for the uninfected herd there was no 
transmission of infection. It is thought that the spread of the disease through 
such indirect means has been overestimated. 

Variations in the concentration of the globulin and albumin fractions 
of the blood plasma of young calves and a cow following the injection 
of Bacillus abortus. Variations In the concentration of the protein frac« 
tions of the blood plasma of pregnant and non-pregnant cows or of cows 
which have aborted, I*. E. Howe and E. S. Sanderson {Jour. Biol. Chem., 
(J925), No. S, pp. 767-788y figs. .5). — This investigation of the effect of immuni- 
zation with living bacteria {B. abortus) upon the distribution of the proteins 
of the blood sera included studies conducted on 4 calves and 1 cow. The 
general plan of the experiment was to produce a high titer serum by subcu- 
taneous injections of living bacteria {B, abitrtua) and to compare the increase 
in antibodies with the composition of the proteins of the blood plasma. The 
calves all received colostrum from their mothers before being fed milk obtained 
from cows in advanced stages of lactation. Two of the calves at the age of 
50 days were giyen a subcutaneous injection of 1 cc. of a suspension of B. 
abortus equal in density to a 24-hour bouillon culture of B. typhosus. Follow- 
ing a second injection 3 weeks later, 1 of the calves died and there was sub- 
stituted another calf 41 days old. The injections were continued at 20-day 
intervals until the ffrst calf was 200 days old. The final amounts given were 
3.5 cc. for the first and 2.5 cc. for the substituted calf. Blood samples were 
taken in all cases just before and 2 days after each injection for determina- 
tions of complement fixing bodies, agglutinins, and the concentration of 
various globulin fractions. Similar experiments were conducted on the blood 
of a control calf and another calf was injected at varying intervals with 
washed rabbit corpuscles, and determinations were made of the hemolytic 
titer and the ccunposition of the protein fractions of the blood. 

Of the 5 cases studied, 2, including the 1 injected with washed rabbit cor- 
puscles, did not produce detectable antibodies in any appreciable amount 
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The other 2, whose blood was low In antibodies after the first suckling, 
developed a low titer with the first injection but showed no Increase on sub- 
sequent injections. The control had a titer of from 1 to 20 following the 
colostral feeding, and this was maintained with slight fluctuations until the 
end of the experiment. 

There were no appreciable changes in the quantity or distribution of the 
proteins of the blood which could be attributed to the injection of B, ahorUts 
or of blood cells. In addition to the effect of age and the ingestion of colostrum, 
the slight fluctuations noted are attributed to the effect of the withdrawal of 
blood, the temi>orary effect of inoculation, and the response to changes in 
environment. 

Analyses of the blood of a cow during the course of immunization against 
B, abortus with living bacteria showed a marked increase in globulin, with a 
slight decrease in albumin. The degree of Immunity was not, however, directly 
related to the increase of globulin above the value obtained before immunization. 

Data are also included on the composition of the blood of certain of the 
cows used at varying Intervals following the original bleeding, when heifers, 
fn the previously reported Investigation by Smith and Little (E. S. R., 51, p. 
478). Data are grouped according to the treatment received and according 
to whether the cows calved normally or aborted. In the case of normal calving, 
the data indicated that pregnancy and immunization do not cause any marked 
uniform change in the ^distribution of the protein fractions. In the cows 
which aborted there was In general an Increase in the globulin and a slight 
decrease in the albumin content of the serum. * 

The differentiation of primary isolations of Bacterium melitensis from 
primary isolations of Bacterium abortus (bovine) by their cultural and 
atmospheric requirements, J. M. Buck {Jour. Apr. Research [U. 29 

{W 24 ), No. 12, pp. .585-5.91). — Evidence is presented in this contribution from 
the Bureau of Animal Industry, U. S. D. A., that B. melitensis can be distin- 
guished from B. abortus in primary cultures by guinea pig inoculation and 
subsequent cultivation of the tissues of the infected animal on serum agar at 
37* C. under normal atmo.spheric conditions. TTnder the same conditions B. 
abortus does not develop. The failure to note any cultural differences between 
the two organisms in most of the studies hitherto reported is attributed to 
decu’eased sensitivity of the organisms to atmospheric conditions after pro- 
longed artificial culture. 

A list of 24 references to the literature is appended. 

Experimental studies on anthrax Infection and anthrax immunity [trans. 
title], T. Tamiya {ToT&yo Imp. Vniv., Govt. Inst. Iivfcct. Diseases 8ci. Rpts., 
2 {192S), pp. 91-lSJit pis. If ). — Experimental studies were conducted upon guinea 
pigs to determine the manner of natural anthrax infection arid the difference 
in reaction between immunized and nonimmunized animals toward injected 
bacilli. The results of these studies are summarized as follows : 

Anthrax infection can be induced only with difficulty in the healthy mem- 
branes of the intestinal tract, but by ligating a portion of the tract, particu- 
larly in the region of the duodenum and appendix, the Infection is more 
readily induced. In similar experiments conducted on animals treated with 
anthrax immune serum no infection was induced. Even in the ligated appendix 
only a local action resulted. The bacilli injected into the intestinal mucosa of 
both immunized and nonimmunized animals were frequently found in the In- 
testinal contents, and those injected into immune animals had suffered no more 
change than those injected Into nonimmunized animals. 

If infection does not take place after passive immunization, the bacilli in- 
jected into the Intestinal mucosa do not find their way to the tissues, although 
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there is no lowering of their virulence. This would seem to indicate that the 
Immunization manifests itself by a heightened resistance of the tissues to In- 
vasion. This action is specific for anthrax serum and is not evident with im- 
Tiinne serum of another kind or with normal horse serum. The latter occasion- 
ally shows a slight protective action, but it is (lualitatively different from that 
of the specific serum. • 

The valuation of malleins [trans. title], H. Kkuokis {Arch. Wiffs. u. Prnki, 
Tierheilk,, 50 ^0, 6, pp. 674-580), — A comparison is reported of three 

methods of standardizing malleins — the Intracutaneous method of Schiiiirer, 
the complement-fixation method of Schreiber-Stickdorn, and a method similar 
to the Koch method of testing tuberculin by injections into tuberculous guinea 
pigs. The last method alone is considered to be of value. 

[Proceedings of the Kastern States Conferences on Kradication of 
Tuberculosis in Ijlvestock] (East, States Conf, Erad. Tuhne, Lirestock 
Proe„ J919, pp, 76; J92h PP. 152: 1922. pp, 175; 5 (1924). pp, ISG, figs, J2).- - 
These are reports of the proceedings of the annual (‘oiifonmcea held (1) at 
Chicago in October, 1919, and (2) in November, 1921, (fl) nt Hartford, Conn., 
in June, 1922, and (5) at Albany, N. Y., in June, 1924. Tlie report of the pro- 
ceedings of the fourth conference held at Concord, N. IT., in June, 1923, remains 
unpublished. 

The diagnosis of bovine mastitis by milk examination, A. T-. Shkathkii 
(Jour. Convpar. Path, and Ther.. S7 (1924). No, 4^ PP- 227-242). — The investiga* 
tlons here reported show that a Streptococcus is the most frequent <*ause of 
contagious mastitis, and that it may also be caused by a diphtheroid bacillus. 
The information afforded by the use of bromocresol i)urp]e as an indicator of 
the reaction of a sample of milk does not permit a diagnosis of mastitis to be 
made in the majority of cases. The bacteriological examination of milk col- 
lected with every possible precaution against ar^cidental contamination is the 
surest means of detecting animals infected witB contagious mastitis. 

A study of the blood of normal horses [trans. title], M. Nag.\o (Jour. 
Japan. Soc. Vet. Sci.. 2 (1923), No. 3-4^ PP- 251-262). — ^This records studies of 
the blood of geldings of from 5 to 10 years, respectively, each age being repre- 
sented by from 2 to 16 animals. The number of red and white cells, with the 
percentages of the several varieties of leucocytes, are given for each animal 
examined, the details being presented in tabular form. 

Oorynebacterial pyaemia of foals, L. B. Bull (Jour. Compar. Path, and 
Ther., 37 (1924), No, 4, PP- 294-298), — This is a report of investigations coru 
ducted at the Government laboratory of pathology and bacteriology at Ade- 
laide Hospital, South Australia, In which a pyemia in foals with involvement 
of the lungs, alimentary canal, and mesenteric lymph glands is described. A 
diphtheroid bacillus with specific characteiTsti(?s has been obtained in pure 
culture from the lesions, and’ It appears that this bacillus Is the ciinsc of the 
disease. It is pointed out that a similar disease in foals in Sweden has been 
described by Magnusson (E. S. R., 60, p. 685), who isolated a bacillus with 
the same cultural characteristics as the one isolated from foals in South 
Australia. 

Equine plroplasmosis in France [trans. title], L. Fanisset and J. Verge 
(Rev. Odn. M4d. Vdt., SS (1024), No. 394, PP- 557-563) .‘-The authors’ investiga- 
tions have shown that two forms of plroplasmosis occur in France, which, 
though similar In their symptoms, are caused by two distinct parasites, one 
by Piroplaama catalli, the other by Nuttallia equi. 

Carbon tetrachloride as an anthelmintic for horses [trans. title], L. de 
Bueck and B. A, R. P. Battdbt (Tijdschr. Diergeneesk., 51 (1924), No. 7, 
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pp, 257-262; abs, in Trop, Vet, Bui., 12 {192J^), No, 4, p, 122). — ^The authors 
find carbon tetrachloride to be an excellent vermifuge for use against gastro- 
philus larvae, ascarids, oxyuris, and strongylids. A dose of 0.1 cc. per kilogram 
of body weight is recommended as safe and elBcient 

The possible use of arecoUne hydrobromide as an anthelmintic, I. 0. 
Iloss (Jour, Compar, Path, and Ther., 37 (1924), No. 4, pp, 246, 24S-259 ), — ^The 
investigations here reported, ‘ which were conducted at the University of 
Sydney, Australia, have shown arecoline hydrobromide to be quite effective 
against tapeworms in the dog. It is quite ineffective against ^Ascarls, and 
probably against other nematodes. It may be safely and conveniently admin< 
istered in aqueous solution containing 0.0625 grain per dram (0.001 gm. per 
cubic centimeter) at the rate of 0.0625 grain for dogs weighing from 6 to 10 
lbs., 0.125 grain for dogs of from 10 to 20 lbs., 0.25 grain for dogs of from 20 
to 30 lbs., and 0.5 grain for dogs over 30 lbs. It can be best administered when 
the stomach and small intestine are empty. 

I>r. liittle’s dog book, G. W. Little (New York: Robert M. McBHde d Co., 
1924i pp. XX+S 45 , pis. 32, figs. 19). — This is a seinipopular account, largely of 
the accidents, parasites, and diseases to which the dog is subject. 

Studies on bacillary white diarrhoea in poultry in Delaware, H. R. Bakee 
{Delaware S^ia. Bui. 139 (1925), p. I 4 ), — ^This is a brief tabulated summary of 
the breeding birds tested for white diarrhea during the years ended June 30, 
1923 and 1924, resi)ectively. Of the 1,868 fowls tested during the fiscal year 
1924, 156, or 8.3 per cent, were found to be affected. 

Diphtheria of fowls: Its cause, prevention, and cure,*W. M. Ckofto.^i 
{Jour. Path, and Bact., 27 {1924), No. PP* 4*^^456). — The author concludes 
that fowl diphtheria is caused by an iiifluenzoid microbacillus. Its pathogen- 
icity was established by its antigenic i>owers and confirmed by reproducing 
the disease in other hens. 
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Surface water supply of Snake River basin, 1919-1920 {U, S. Oeol. 
Survey, Water-Supply Paper 513 {1924), VP- Vl-^SIS, pis. 2 ). — ^This report, 
prepared in cooperation with the States of Idaho, Oregon, Nevada, and Wasli- 
ington, presents the results of measurements of flow made on streams in the 
Snake River basin during the years ended September 30, 1919 and 1920. 

Administration report with statistical statements and accounts for 
1922 - 28 , Irrigation Department, Punjab, W. P. Sangster et al. {Punjab 
Irrig. Dept. Admm, Rpt., 1922-23, pp, 1198], pis, 30 >). — ^The activities of the ^ 
Irrigation Department, Punjab, for the fiscal year 1922-23 are presented. 

The ** artesian well ** as a potential source of danger, O. N. and F. D. 
Beach {Am4r. Jour. Pub. Health, 14 {1924), No. 10, pp. 827-831, figs. 5 ). — In 
a contribution from the International Health Board of Manila, P. 1., studied 
are reported of 46 artesian wells in the neighborhood of Manila. 

The results showed that only 26 per cent of these wells are furnishing a 
potatfle water of good quality. Three of the negative wells, however, showed 
a high bacterial count There is considered to be a strong possibility that the 
water from this small percentage of clean u^ls is contaminated by handling 
before reaching the consumer. 

Of the wells examined, 45.6 per cent gave a positive dye test for leaky casings. 
Water for priming was obtained from nearby ditches. Eight of the 10 priming 
w^ls gave a positive presumptive test. Positive baetericflogical tests were 
obtained from 71.7 per cent of the wells examined. 
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Effect of temperatiire upon the friction of water in pipes^ P. B- Giicskckb 
{Jour, Amer. 800, Heating and Ventilating Engin., SO {192^), No, 12, pp, 7^7- 
75^, a contribution from the University of Texas a summary ie 

given of data from hydraulic experiments, indicating the effect of temperature 
npon the friction of water in pipes. Tabular data to illustrate tlie results are 
included. 

Hnn-off for open ditch land drainage, C. E. Uamseb {Agr, Engin,, 6 {192^)r 
jVo. 10, pp. 222-220, fig. 1). — In a contribution from the U. S. D. A. Bureau of 
public Roads data are summarized on the run-off from typical areas in Missis- 
sippi, western Tennessee, and western Iowa, the purpose being to demonstrate 
the importance of adequate run-off data as the basis for the design of open 
ditch drainage systems. 

Physical properties of materials. — Strengths and related properties of 
metals and wood (t/. 8, Dept, Com., Bur. Standards Circ. 101, 2. ed. (1924), 
pp. 204, pi. 1, figs. 60). — -This Is the second edition of this publication (B. S. R., 
46, p. 688). — It contains the values for tensile, compressive, and shearing 
strengths ; ductility ; modulus of elasticity ; and other related properties of pure 
metals and their alloys and of wood. In addition to these, the properties of 
metals at elevated temperatures, and fatigue and impact properties, and the 
effect of heat treatment and cold working are also given. Other proi>erties 
and uses of less commonly used metals are described briefly. Graphical rep- 
resentation is used in many eases to show the change of the properties of a 
material with changing conditions. 

The properties and uses of wood, A. Koeho:r (New York and London: 
lfeO'7*aiv~Iiill Book Co., Inc., 1924, pp. XlV-\-So4, figs. 129). — In this contribu- 
tion from the University of Wisconsin and the U. S. D. A. Forest Products 
Laboratory, an attempt is made to present in a nontechnical manner the more 
imiiortant facts concerning the properties of wood and how these properties 
affect its utilization. Chapters are included on the structure of wood, its 
physical properties, the mechanical properties or strength of wood, factors 
affecting the strength of wooden memhei's, chemical properties of wood and 
their practical application, air seasoning of wood, kiln-drying, deterioration of 
wood, protection of wood against decay and Are, principal factors governing 
the use of wood, kinds and quantity of wood used for various purposes, 
measurement of timber products, and commercial grading and standard sizes 
of lumber. 

Utilizing poles and timber in farm building, G. Amundson (Mich. Agr, 
Col. E(tt. Bui. 24 (1924), pp. 36, figs. 47). — ^Practical information on the utiliza- 
tion of poles and timber in the construction of houses and farm buildings, 
with particular reference to Michigan conditions, is presented. Numerous 
diagrammatic illustrations and working drawings of structures built of 
such materials are included. 

Foundations, abutments, and footings, G. A. Hool and W. S. Kinne (New 
York and London: McGraw-Hill Book Co., Inc., 1923, pp. figs. 

ilSSJ ). — ^This is a reference work covering the design and construction of 
foundations, abutments, and footings, and including a complete treatment 
of the elementary theory Involved. Sections are included on soil Investigation, 
excavation foundations, spread footings, underpinning, foundations requiring 
special consideration, bridge piers and abutments, and legal provisions regard- 
ing foundations and footings. 

Belatlve effects of some nitrogen compounds npon detonation In engines, 
T. A. Boyd (Indus, and Engin. Chem., 16 (1924), No. 9, pp. 893-895, figs. 3 ). — 
Studies are reported which showed that nitrogen in some of its compounds 
4779^25—7 
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exerts a greater influence upon the character of combustion in intemal«com- 
bustlon engines than anj other element of small atomic number. The action 
of nitrogen is inflaenced in. a large way by the dements of radiimls attacheA 
to it. Thus in some of its compounds it is quite ^ectlTe for suppressing 
detonation, in seme it Is almost neutral, and in some it exerts the remarkable 
effect of inducing detonation. For example, detonation is suppressed by 
aniline, it is affected very little by pyridine, and it is induced or increased by 
propyl nitrate. 

In general the nitrogen compounds which are most effective for suppress- 
ing detonation are the primal^ and the secondary amines. Of 'these the 
aryl amines, or those that contain at least one aryl group, have much the 
larger influence for eliminating detonation from internal-combustion engines. 

A suggested mechanism for antiknock action, G. L. Wendt and F. V. 
Gbimm {Indus, and Engin. Chem., 16 (1924), No. 9, pp. 699-89S, fig. 1). — Studies 
are reported the results of which suggest tentatively that during an ex- 
plosion in an automotive engine the explosive . flame is propagated by the 
emission of electrons from the reacting molecules, in that the advance of 
these electrons before the flame front ionizes and activates the unburned 
molecules, causing detonation at high temperatures and pressures. On this 
hypothesis the function of such materials as tetraethyl lead is to absorb elec- 
trons and to promote the r^omblnation of ions previous to combustion, thus 
reducing the normal acceleration of the combustion rate. 

It was found that tetraethyl lead and other antiknock compounds do actu- 
ally have a marked effect in recombining gaseous ions at ordinary pressures 
and temperatures, while the knock inducers similarly tested have no effect. 
Attempts to reduce the rate of combustion by the application of magnetic 
and electrostatic fields were unsuccessful. 

Power for the farm from small streams, A. M. Daniels, G. E. Seitz, and 
J. C. Glenn (U. S. Dept. Agr., Farmers* Bui. 1460 (1925), pp. //-f-dff, figs. 40 ). — 
This publication, prepared under a cooperative agreement between the Bureau 
of Public Roads and the Virginia Polytechnic Institute, presents data from 
a survey, the purpose of which is mainly to acquaint farmers with the possi- 
bilities of developing the power of small streams by converting it into electri- 
cal energy, and with the uses to which such power can be put. 

Det the creek light your home, A. B. Gbane (Wash. State Col, Ext. Bui. 
124 (1924)9 pp. 15, figs. 11). — ^Practical information on the develc^ment of 
small hydroelectrical power plants on farms in Washington is presented. 

Fitting the farm saws, L. M. Roehl (N. Y, Agr. Col. (Cornell) Ext. Bui. 
94 (1924), pp. 66, figs. 42). — ^Practical information on the sharpening and fitting 
of fhrm saws is presented. 

Equipping an orchard spray machine for use In alfalfa Helds, G. Wakbt 
LAND (Idaho Agr. Col. Ext. Circ. 25, reprint (1924) t PP» 4t fiff9. -J).— -This is a 
reprint (E. S. R., 47, p. 5fi2). 

EmisslTe tests of paints for decreasing or Increasing heat radiation from 
surfaces, W« W. Gckslentz and C. W. Httuhes (U. 8. Dept. Com., Bur. Standards 
Teohnol. Paper 254 (1924), pp. 17i-iFr, fig. Experiments on the eiplssivlty 
of heat from sheet iron, cotton dud^ roofing material, artificial leather, and 
other fabrics covered with white paint, vitreous enamel, and aluminum paint 
are reported. 

It was found that aluminum paint emits only from 80 to 50 per pent as 
mudi thermal radiation as the unpainted material and as the white paint, 
vitreous glass enamel, or other nonmetallic coatings. The am^natlon these 
data to hous^ radiators is discussed. 1% is pointed out that owing to the fact 
that house radiators are essentially convectors ot heat, a gain of only from 
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10 to 15 per cent in heat dissipation into the room may be expected by cover* 
ing the surface of thO radiator with a paint which is free from flakes of 
metals. 

Fighting mst with sublimed blue lead {Chicago: Eagle-Picher Lead Oo*^ 
1923, pp, 80, flge. 23i ). — ^Data are presented on the properties and uses of sub- 
limed blue lead, with particular reference to preventing corrosion of Iron and 
steel. Chapters are included on corrosion of iron and steel; rating of rust- 
prooflng paints by the American Society for Testing Materials; sublimed blue 
lead ; use of sublimed blue lead ; suggested painting speciflcations for structural 
steel work; and estimates, data, and tables. 

Poultry house construction, H. A. D. Lkqoett (Vt. Agr, CoL Emt, Ciro. 31 
<1924), pp. 20, fige, 19 ), — Practical information and working drawings for poul- 
try houses adapted to conditions in Vermont are presented. 

Artiflcial illumination of poultry houses for winter egg production, 
F. L. Fairbanks (N. Y. Agr, Col. (Cornell) Ext, Bui. 90 (1924), PP* 2:8, flge. 
19 ). — ^Data from two years’ studies on the artificial illumination of poultry 
houses for winter egg production are reported and discussed. 

The results indicate that the general illumination of the pen is quite as 
Important as the illumination of the floor. It was found that even with the 
proper intensity of light on the feeding floor a number of the birds did not 
come down to feed If the perches were dark, but that when the lighting unit 
was changed so as to throw light on the perches, and at the same time keep 
the proper floor intensity, all the birds came down to feed. 

The details of the electrical apparatus used are presented. It was found 
that to find the number of lighting units that will be required for a pen of a 
given size, the number of square feet of floor space should be divided by 200; 
the nearest whole number will be the number of units required. The lighting 
units should be placed 6 ft. from the floor and 10 ft. apart along a line 
midway between the front of the house and the front of the dropping board. 

Poultry equipment made at home, B. Winton and W. C. Boney (Missouri 
Agr. Col. Ext. Circ. 151 (1924), pp. 16, figs. 24 ), — Practical information and 
working drawings relating to equipment for the feeding, watering, and housing 
of poultry, with particular reference to conditions in Missouri, are presented. 

Some fundamentals of the ventilation of animal shelters, R. W. TRUii- 
iANOER (Agr. Engin*f 5 (1924), PP* 253-’256, 258, fig. 1 ). — In a contribution 

from the U. S. D. A. Office of Experiment Stations, a brief summary is given 
of some of the more important points of the available fundamental knowledge 
of ventilation as influenced by the specific requirements of livestock and 
poultry, and an analysis is given of what are considered to be the necessary 
preliminary considerations in a study of the ventilation of animal shelters. 

Attention is drawn to the rather prevalent disagreement among investi- 
gators regarding the requirements of animals with reference to temperature 
and ventilation. It is concluded that the results of ventilation studies can be 
of no more than speculative accuracy unless they have been conducted under 
controlled conditions with animals, the health, comfort, economy, and pro- 
ductiveness values of which are known with a reasonable degree of accuracy 
as Judged by suitable standards. This is considered to indicate the necessity 
of close cooperation between the agricultural engineer and animal husbandman 
in such work, and the employment of methods and apparatus similar to those 
used in respiratioh calorimetric studies to provide the proper basis fmr the 
design of ventBation systems. 

Cold storage on the farm, R. R. Graham (Ontario Dept, Agr. But. 306 
(1924), pp* 32, figs. 21 ). — In this revision of Bulletin 207 (E. S. R., 29, p. 88), 
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practical inforiaaticm oa t^e planning and coiistraction of ice houses add cold 
storages for farm use* with particular refexeuce to conditions In Ontario, 
Canada, is presented. 

Ice^malcing and eoldnitorage plants in Australia and New Zealand (17. 8, 
Dept Com., Bur, Foreign and Dorn* Com,, Trade Inform But B80 
pp, n+S3), — ^Data on the particulars of ice making and refrigerator installa- 
tions in Australia and New Zealand are presented. 

Home couTenlences, F. W. Iv£s (New York and London: Harper d Bros,, 
1924, pp* XI +219, figs, 74), — 'Hiig is one of Harper’s Handbooks, edited by 
W. O. O’Kane. Its purpose is to set forth briefly some of the things that 
make for comfort about the home and to aid the householder in the selection 
of appliances. While of an extremely popular nature, it is a striking example 
of the results of extensiye fundamental work In agricultural engineering in 
which it is known that the late author was long engaged. It contains chapters 
on heating appliances, ventilation, cooking appliances, home laundry equip- 
ment, plumbing fixtures and accessories, disposal of wastej refrigeration for 
the household, cupboards and closets, cleaning devices, handy household de- 
vices, labor-saving kitchen devices, handy repairing conveniences, the electric 
motor and its application, the small internal-combustion motor and Its appli- 
cation, lighting and light plants, the septic tank, methods of getting water 
into the house, and suggestions for reading. 

Studies on the biology of sewage disposal, W. Rudolfs m al. (New Jerseg 
Bias, Bui. 408 (1924), pp* 95, figs, 89), — ^This is the third annual report of this 
Joint project of the stations and the New Jersey State Department of Health 
(E. S. R., 51, p. 685). Separate studies have also been reported from time to 
time and noted in the Record, 

Studies by F. h, Campbell and Rudolfs on operating and resting Imhoff 
tanks showed that practically all observations and determinations made on 
the resting and operating tanks pointed to a rise and then a fall in sludge 
digestive activity during the course of the tests. High amounts of ammonia 
were found to correspond with a low percentage of carbon dioxide production 
except in the cases during and shortly after sludge drawing,, when the am- 
monia produced had not yet had a chance to accumulate. The carbonates 
reached the highest peaks shortly after those for ^carbon dioxide and am- 
monia. The total acidity did not coincide with the greatest carbon dioxide 
production. A comparison of pH values with carbon dioxide content showed, 
in general, an inverse relation. Apparently H-ion concentration gives a true 
index of the total activities taking place in the, tank. Foaming phenomena 
occurred when the pH values of the liquid between the scum and sludge were 
below 7, and foaming subsided when the H-ion concentration was above the 
neutral point 

Bacterlologi<ml investigations by M. Hotchkiss on operating and resting 
Imhoff tanks apparently established the fact that in these tanks there is an 
Inverse relationship between the numbers of albumin-digesting and hydrogen- 
sidflde producing bacteHa. This is taken to indicate that different types of 
digestion dominate at different times. 

Studies of the fauna of Imhoff ta£ks ahd sprinkling beds by J. B; Dackey 
indicated the probability that the protoeoa of Imhoff tanks afford a fklr 
criterion as to the proper ^ working ccmdltions therein. . When the tanks teeda 
or seem to digest poorly the number at protoxoa Is hlih, and sidmn ihei^^^i^ but 
little solid matter In the liquid the number tends to be small. It Is constdered 
qimstlonabie if their numbers are ever large enouidx to affect 
the tanks, the reverse being more likdly. It was found that 1^ nimtiber of 
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genera of protoasoa In filter lieds which occur with some regularity in numbers 
over 6,000 per cubic centimeter is small. 

Studies by Eudolfs, Campl)ell, Hotchkiss, and Lackey on the digestion of 
fresh solids showed that a relation apparently exists between the total bac- 
teria, total animal life, percentage of carbon dioxide of the gas, and the pH 
values obtained. Bacteria-prodncing carbon dioxide influenced the changes 
of the pH index. A fluctuation in bacteria seemed to be correlated with a 
fluctuation of microscopic animals. A rise and fall of H4on concentration 
occurred with the rise and fall of carbon dioxide. The relation between 
chemical end products, other than carbon dioxide, and bacteria was not 
directly apparent. Fresh solids seemed to behave very similarly whether 
mixed with partially digested material or collected directly. Material digest- 
ing in an operating or resting tank seemed to follow In general the same course 
of digestion as fresh unseeded or contaminated solids. 

Decomposing fresh material became acid and had a tendency to remain so 
for some time until the decomposition progressed far enough to produce 
alkaline products. When the liquid in the tanks registered a pH below 7 the 
solids rose and foaming resulted, while when the H-ion concentration was 
slightly above the neutral point foaming subsided and the scum receded. 

Studies by Hudolfs and H. A. Trajkovlch on fungi and algae of the sprin- 
kling filter lied and their distribution indicated a seasonal fluctuation of fungi, 
reaching a maximum during the winter months. 

Experiments on the physiology of fungus No. 2 (Penlcilllum) by Rudolfs and 
Trajkovlch indicated that this organism was unable to live and reproduce in 
the absence of air, to produce ammonia, to decompose cellulose, or to liquefy 
gelatin. 

A comparison by Rudolfs and Lackey of the digestion of fresh solids and 
fresh soUds contaminated with partially digested material showed that the 
latter went through a coarse of digestion similar to the former, there being, 
however, a marked difference in the rapidity of digestion. Shortly after the 
contaminated fresh solids were collected the animal x>opulation decreased 
materially. After some time they multiplied enoi'mously, and this increase was 
again succeeded by a more sparse animal population. The first, stage coin- 
cided with the lowering of pH values, while the second occurred when no 
rapid changes were taking place in the H-ion concentration but while it was 
rising slowly above the neutral point. 

Film removal studies by, Rudolfs showed that when, this process started 
within the filter bed, several species of protozoa increased rapidly in numbers, 
there being aj^parently a succession of groups. After some time when d^ris 
accumulated and fungi became more abundant, the large numbers of free swim- 
ming protozoa disappeared. The total growth fluctuated considerably during 
the year, but a steady Increase of film took place until its accumulation re- 
sulted in a new slough. 

A surrey of two hundred and one privies for intestinal parasites, W. O. 
Boeck (Amer. Pub, Health, J4 Ho, 10, pp, 8SS^41), — In a con- 

tribution from the Harvard Medical School, data from an examination of 
excreta from 201 privies in a southern community are reported, which revealed 
an incidence of infection with Endamoeba hietolytioa cysts of practically 5 
per cent. The incideoco of other protozoa and helminthic infections was 
suIBcienlly hlgli to consider the situation surprising, if not somewhat alarming, 
^is infections material is considered to constitute a potential danger to the 
commuiilty, and to account for the greater prevalence of amebic dysentery and 
helminthic hifecU^^ among the people of the South as compared vdth those 
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of the Korth, where in general more adequate methods of excreta disposal are 
In force. The situation is considered to furnish an argument for continued 
rigid inspection of privies in the South, and for the extension of proper 
measures for excreta disposal. 

SUEAL ECONOMIGS AHB SOCIOLOGT 

The problem of business forecasting, edited by W. M. Pebsons, W. T. 
Fosrids, and A. J. Hettinger, jb. {Boston: Houghton MiifiM Co.,* 1924, PP. 

figs, 55 ). — ^The papers presented at the eighty-fifth annual meeting 
of the American Statistical Association in Washington, D. G., in December,. 
1923, include the following which relate to agricultural phases of the problem : 

Forecasting agricultural conditions, H. 0. Taylor (pp. 227-236). — ^Thls has 
been noted (E. S. R., 50, p. 198). 

Forecasting com and hog prices, H. A. Wallace (pp. 237-249). — For fore- 
casting purposes, corn prices are regarded as a more valuable barometer of 
oncoming hog prices than are hog prices as a barometer of future corn prices. 
The varying size of the corn crop, which to an important extent is due to the 
eifect of heat and drought during the six summer months, is held to be the chief 
cause for the variation of corn prices from their normal relationship with the 
general price level. The corn acreage does not vary greatly from one year to 
the next, and the matter of greatest importance in determining corn prices is 
the average acre yield. A study of December future corn prices is said to 
Indicate that speculators are fully aware of the effect of the season on the new 
corn crop. 

The corn-hog cycle is briefly described. Three factors which tend somewhat 
to modify the periodicity in corn and hog prices month by month are pointed 
out. A study of the 40-year period preceding the war for the purpose of dis- 
covering Independent variables which al^arently were acting some time in ad- 
vance to cause changes in the winter price of hogs is set forth in detail, show- 
ing how a predicting formula was worked out. 

Agricultural and business cycles, G. F. Warren and F. A. Pearson (pp. 260- 
264). — Of various measures of business conditions, the price of industrial 
stocks and the Harvard commodity price index show the highest correlation 
with the price of farm products. Since the price of stocks is, on the average, 
about six months quicker in showing trends than the Harvard index, it is said; 
to be used for most comparisons. Certain products, such as hides, respond as 
promptly as does the stock market In about six to nine months after the 
stock market rises or falls, the demand for pork, butter, and cheese responds. 
For products like milk and cotton the demand follows much more slowly. Ap- 
parently the pirice ef starch crops follows industrial conditions with a lag of 
over two years.' Some of the major forces that control the prices of farm prod- 
ucts are said to be industrial conditions acting on demand, cycles of high and 
low production due to efforts to increase or reduce production, high or low 
yield of crops per acre due primarily to weather, and other factors such as hog 
cholera, most of which are noncyclicai. Finally, it is believed that by combin- 
ing the business cycle with the cycles of over and underproduction, and, in 
the case of crops, including the Influence of weather, prices of farm products 
may be forecast wl^ suflicient accuracy to be of service. 

Forecasting crops from weather conditions, J. B. Kincer (pp. 265-276). — Two 
principal lines of research dealing with the relation of weather to crops are 
said to be one Involving an effort to establish meteorological cycles, the re* 
cumdng pluuwm o^ which will show meteorologloal ecmditloiis slmiltir to 
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predecessors with a consequent reproduction of agricultural phenomena* and 
a second which has to do with the influence of weather on crop development 
during or shortly before the growing period and is characterized by a statistical 
determination of the relation between weather and yield. The second method 
is said to have received attention from a greater number of investigators and 
is considered the more promising. This paper points out and discusses some 
of the more formidable difficulties in investigational work and makes sugges* 
tions as to possible remedies. 

A study of farm organization and management in Mason and Fleming 
Counties^ W. D* Nichouls, C. U. Jett, and Z. L. Gali:x)way {Kentucky Sta, 
But. 253 (1924), pp. S9S4, fiffS, 6 ), — study of 241 farms for the farm year of 
1922 is presented here. These farms had an average area of 152 acres and an 
average investment of $17,928, not including the value of the operator’s dwell- 
ing. The average farm was found to have realized a labor income of $1,029 
and the best 15 an average of $3,208. The average total receipts were $3,714 
per farm, which included the value of the cropper’s share of tobacco and other 
crops raised on shares. The average total expenses were $1,941, which in- 
cluded the value of the cropper’s share of crops charged as cropper labor, also 
depreciation on farm buildings and machinery of $226, unpaid family labor 
amounting to $163, and a decrease in feed and supplies of $75. The average 
total receipts for the best 15 farmers were $7,124 and the average total expenses 
$3,038. The receipts per 100 acres for the average of the 241 farms were 
$2,443 and for the best 15 $3,851. The expenses per 100 acres were $1,277 for 
the average and $1,642 for the best 15 farms. The business organization of 11 
typical successful farms is shown. 

liand settlement and colonization In the Great l^akes States, J. D. Black 
and L. 0 . Guay {U. 8, Dept Agr, But 1295 (1925), pp, 88 , figs- 12). — Agents of 
the Department and the cooperating States interviewed 153 land companies, 
real estate dealers, and agents operating in the Great Lakes region and ob- 
tained progress records from 3,000 settlers. Those counties of Minnesota, Wis- 
consin, and Michigan which had less tlian 50 per cent of their total area 
classified by the 1820 census as improved land in farms were included. 

Of the settlers surveyed, 588 had bought their land from 15 different land 
companies under as many |dans of purchase and credit arrangements. Seven 
of the companies were selling land under 5- or 10-year contracts and giving no 
aid to settlers in the form of advances ar credit; 6 were making advances to 
settlers in such forms as buildings and livestock, 4 of them in combination with 
easy terms of payment; 1 was making advances part of the time, the settler 
having an option in the matter; and 1 had made no advances, but provided 
liberal credit instead. The problems and methods of land settlement under 
these companies are described in detail. 

From a summary of settlers* progress, it is Indicated that In an average 
period of three years the land of the 583 settlers had increased in value $1,176 
per farm, or $5.60 per acre per year. They had cleared 7.35 acres per farm, 
or 2.45 acres per year ; had brushed 6.63 acres per farm, or 2.21 acres per year ; 
and had cleared 2.43 acres of marsh per farm, or 0.81 acre per year. There 
were average increases per farm per year of $193 in the value of buildings, 
$131 in the value of livestock, and $48 in the value of equipment and supplies. 
Cash on hand had decreased on the average $411 and debt had increased $262. 
The settlers on projects receiving little or no aid made larger net gains and 
cleared more land than those on projects receiving aid. The 120 belonging to 
the first group had about $1,800 to start with, and a much larger number of 
them had come directly from farming. 
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In oonBideration of the special conditions and indications of progress on 
individual projects a brief analysis is given of each of the 15, and other sig- 
nificant types of land settlement agencies are briefly noted. The , methods fol- 
lowed are discussed in detail from the standpoint of both the individual and 
the public interest. 

[Report of the Washington Station] division of farm management, 
G. Skvebance {Washinffton Col. 8ta. Bui. 187 (1924), pp. SSSI). — Preliminary 
data from a number of projects are reported. 

An economic study of small fruit production in western Washington. — ^During 
the dhmmer of 1324 complete farm records were secured from KKT small fruit 
farms in King and Pierce Counties, from which it is determined that the aver- 
age return or deficit on the Investment was ~~2.35 per cent for berries alone, 
—14.26 for berries plus dairy, for berries plus poultry, and —1.2 per cent 
for all kinds of farming. The average gross value per farm on 100 farms in 
1923 was $2,206.19 for raspberries, $1,776.43 for evergreens, $829.55 for straw- 
berries, and $437.78 for loganberries. 

An economic study of poultry farming in western Washington. — ^Records of 
the complete farm business for tbe year ended October 1, 1924, were secured 
from 107 farms where i)oultry raising was the major enterprise. Of this num- 
ber 49 farms had from 50jp to 999 hens, and this size group led among thei 
farms on which poultry wa$ the only or the major enterprise and among farms 
of 10 acres or less. A complete detailed statement of the egg sales on these 
farms shows that from hen fiocks 91, from mixed flocks 125, and from pullet 
flocks 164 eggs were sold per bird daring the year, the average value of eggs 
per bird from the several flocks, respectively, being $2J22, $3.70, and $4.06. 

An economic study of the costs and methods of range cattle production 
in Texas, V. V. Pabb and G. S. Klehmbdson (Cattleman, 10 (1924), 
pp. 9-29). — study begun In the fall of 1921 by the Bureaus of Agricultural 
Economics and Animal Industry, U. S. D. A., of the costs and methods of 
producing calves on ranches in Texas is reported upon in these pages. Records 
were taken of operations for the years 1920 to 1922, inclusive, and are con- 
cerned with the types of ranges, the ranch layout, and the details of the sys- 
tem of management, covering an average of 38,511 cows and th^r calves for 
the three years. The ranches in this study are located in the northeastern 
portion of tbe range area of Texas. 

Cattle producers on the average made no profits above their net costs, but 
lost $4.59 per head in 1922. The annual operating cost was $12.88 in 1922, 
$12.77 in 1921, and $16.72 in 1920. The annual operating cost of carrying a 
cow had decreased 28 per cent since 1920. The operating cost of producing a 
calf on these cattle rancdies was $19.25 in 1922, $18.41 in 1921, and $25.52 in 
1920, these amounts not including any rent on land or interest paid or allowed 
on the operato:^-s investment. 

Some of the factors responsible for the success of a few well-managed ranches 
in keeping down costs and In the utilization of labor are brought out in the 
discussion of the management of grazing land, the carrying capacity of the 
ranges, the distributioii pf investment, the brewing herd, ran<^ improv^ents 
and eqntpinent, winter feed, ranch managenieat and labor, tanes, misceUane<»uui 
expenses, death and a^ldent losses, and depreclatian. A final table sumtnarlM 
the most important fetors ^hich infinenced the cost cvf produeiiig a i^nge calf 
at weaning time on 16 ranches southwest of Wichita Tex., In 1982* 

Tlie cost ^ priMbicIi^ wal«r C. 0. apd B. T- ^ 

iUnifnsMsn Apr* Itev., 2 (19^), Jfo. i, jup* are re^^ item. 14 
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buffalo cows in tire dairy of the Canton Christian College, mainly for the period 
from July 1, 1921, to May 1, 1922. 

The average milk production for 865 days for the 14 cows was 1,985.22 lbs., 
containing 228^7 lbs. of butterfat. According to the prevailing prices this milk 
was produced at an average cost of 6 cts. per pound for feed consumed, and 
17.7 cts. is the total cost per pound of milk produced, including. In addition to 
feed, labor, interest, repairs, and depreciation on investment, fuel, bottles, and 
other miscellaneous items. The cost of milk varied considerably with in- 
dividual cows, being 23.9 cts. per pound for one cow and 12.8 cts. for another. 
The lowest producing cows invariably give milk at a greater cost than do the 
high producing cows. 

A short system of farm costing, H. R. J. Holmes {New York: Oxford Undo, 
PreeSf Amer, Branch; London: Oxford Univ. Press, J924, pp, 107), — Simple 
double-entry systems of bookkeeping are discussed, as well as cost of production 
accounting. The latter is held to be particularly adapted to the needs of farm- 
ers of Great Britain. Directions are gdven for keeping farm records, consisting 
of a labor sheet and a corn, cake, hay, and livestock sheet. The daily routine 
operations and the closing of the accounts are described. Numerous illustrative 
sheets are included. 

The status of agricultural labor in lower Saxony as compared with that 
In the region east of the Blbe River [trans. title], P. Wagner (Landw. 
Jahrh,, 69 {1924), No, 5, pp, 713-775). — ^The early social and agrarian history of 
lower Saxony is presented as revealed in the writings of Caesar, Tacitus, Pliny, 
and others, as well as in the written orders of Charles the Great with reference 
to the management of his estates. The history of the feudal system and in- 
heritable servitude on the land in the Middle Ages up to its abolition by the 
edict of 1807 and by the regulations of 1811 is recounted. 

The economic history of northeastern Germany is said to be that of feudal 
estates superimposed upon a system of free landholding. The author traces the 
distinctions between agricultural classes which arose out of the offices and 
functions of the personnel on these estates. In lower Saxony, on the other 
hand, up to the year 1300 practically all landholding was in the form of free 
and honorable tenure on crown lands. These were administered by a crown 
officer, or villicus, in units of various sizes, known as vlllications. As an ex- 
ample of this, the administration of the lands held by the monastery of Bt. 
Michaelis in Hildeshelm is noted. The manifestations of this system in class 
development are pointed out The villicus later became the meyer, or a lease- 
holder, and the system of leaseholding rights (meierrecht) became the basis 
for the relationship of peasants to the lord of the manor. 

The economic position of the farm laborer in later centuries is traced, citing 
numerous historians and students of economic affairs. 

Crops and Miurkets, [March, 1925] {U, 8. Dept. Apr., Crops and Markets, 
S {1925), Nos. 10, pp. 145-^160; 11, pp. 161-176; 12, pp. 177-192; IS, pp. 19S- 
206). — ^Abstracts of the week’s market reports, tabulated summaries of the 
receipts and prices of Important classes of agricultural products and specific 
commodities on the domestic market, and notes with reference to foreign crops 
and markets are given in these numbers. 

Monthly Snp^emeiit to Crops and Markets, [March, 19Rd] {V. 8. Dept. 
Apr., Crops and Markets, 2 {1925), 8up. S, pp. 7S-104, ftps. 3)/— A brief report on 
farmers’ intenticms to plant a number of important crops, other than cotton, is 
presented by sections of the United States, with an analysis of the survey and 
its returns. The crop summary for March is presented with comment, and the 
usual estiiiiated f arm prices of important products, statistical report of the 
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livestock and meat ^tnation, cold storage report of the month, and review- of 
i^ipments of fruits and vegetables are given. 

trend of agEricnltitral pricee in Canada« H. Mxghsxx {8el. Apr., $ 
(19$4)^ No. B, pp, 52^6 ). — ^This is a consideration of the relation of prices oi 
agricultural commodities to manufactured goods and the relation of prices of 
grains to those of meat products. 

The agrlcnltural depression, G. F. Wabben (Quart. Jof(r. Boon.^ S8 (192 i). 
No. 2, pp. 189^218 f flp. 1). — The author points out as fallacious the use of whole- 
sale prices of farm products in cities as a measure of farm conditions and 
presents several methods of arriving at truer index numbers of farm prices. 
The difBiculties peculiar to farming as a business, particularly In recent years, 
are discussed under the main topics of the variation in effects on farmers of 
different ages, the purchasing power of farm products, and the effect of a 
declining price level on agricultural prosperity. The wages of farm and city 
labor are contrasted. Declining prices in agriculture and in industry and the 
relation of cheap food to the building boom are other topics touched upon. 
The author forecasts a general downward tendency in the price level for some 
years, and holds that the pre-war level will be approximately reached in about 
a decade. Three things are held to be necessary for real prosperity on fams, 
a price level as high as the general range of prices at which the bulk of the 
indebtedness was incurred, adjustment between farm prices and prices of other 
commodities, and reasonable stability of the general price level. 

Preliminary report on agriculture and the farmer (Consensus, 9 (1924) f 
No. d, pp. 82). — A. special committee of the National BkM>nomic* League was ap* 
pointed to present a report on this subject. Fach member received a ques- 
ticmnaire with reference to the causes and remedies of the situation in which 
agriculture is found. The questions, together with an analysis of the replies 
and comments of individual members, are given in this report. 

The economic condition of Soviet Russia, S. N. Pbokofovitch (London: 
P. S. Kinp 4 Son, Ltd., 1924, pp. — ^^his is an analysis of certain meas- 

ures adopted by the Government in Russia since October, 1917. One chapter 
deals with the liquidation of large estates and changes in the peasants' farm- 
ing. It is shown that leaders under the Soviet Government regarded the 
partition of land which took place in 1918 not as a State-organized agrarian 
reform but rather a local agrarian self-determination movement confined to 
the territory of the given district or community. This redistribution of land 
is said to have heralded the technical and economic retrogression of the 
peasants' farming, and the expectations of intensification in agricultural pro- 
duction were not justified. The communists grant that the psychology of the 
thrifty peasant is decidedly anticommunist. 

Two groii^ of practical measures which marked the attempts at the intro- 
duction of communistic principles in agriculture are said to be, first, those 
pointing toward the creation of agricultural communes and Soviet farms, and 
second, those which had the object of contributing toward the gradual com- 
muxdsation of the peasants' farming, the latter including the nationalization 
of agricultural revenue and the project of regulation of peasant farming. 
Soviet farms had an advantage over the communes In that they were run from 
a ringle eoonomie center and could carry out a single pldn of producrion. 
The oxgantzliig force here, as risewhere, was the industrial proletariat Both 
attmnpts at implaiitlng crileerive forms of farming ended in faUura. The next 
attempt was to estabRsh a regime of nationalisation of farm products and the 
iM»qiiMtion of aaridn^ for a natlonsl food supply. In cmmequence a surplus 
was ^ao longer produced^ Tim complete natfonnllBatlou of farming was 
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Jected but never carried out, and for it was substituted a food tax. The report 
of the commimarlat of agriculture for 1921 points out that the transition to a 
food tax shows the tendency to assert the personal interest of the peasant us 
the main principle of agricultural policy. 

The measures taken and projected for the improvement of the social 
And moral conditions of the mral family [trans. title], P. Ds Vttvst (InaU 
IniermtU Agr. [JKome], Actes 6, Assemhlde Gdn., 1922, II, pp. 811-SSO ). — ^This 
is the preliminary report presented to the general assembly of the International 
Institute of Agriculture in 1922, and is based upon the information which had 
been submitted by various countries before February 15 of that year. The 
efforts of these countries with reference to facilitating landownershlp, Improv-* 
ing rural dwelling, the education of farm women, farm labor and housework, 
social and recreational activities, hygiene, roads, reuniting land parcels, and 
the development of leadership are reviewed. An extensive bibliography is 
drawn up. 

An inquiry into the Improvement of the social and moral condition of 
the rural home [trans. title], P. De Vuyst (/nst. IntematL Agr. IRome}^ 
[Actc«] 6. AnaembUe 04n., 1922 [//], Sup, (192S), pp. 74). — ^The answers or 
r^sum^s of the answers returned by various countries to a questionnaire re- 
garding their provisions against rural depopulation and controlling hygienic 
and social conditions in the country are given here, supplementing the above 
report. 

Ohio agricultural statistics for 1023 , 0. J. West (Ohio Dept, Agr, OH. 
BuL, Spec. Bui., May, 1924, pp. 72). — This is the annual report of the coopera- 
tive crop reporting service, saving statistics of the production of crops and 
livestock in 1928, with comparisons. 

Virginia farm statistics, 1023 (Va, Crop Rptg. Serv, Bui, 1 (1924), pp. 108, 
llga. 29). — Statistics of agriculture in the State have been complied Jointly 
by the U. S. Department of Agriculture and the Virginia Department of Agri- 
culture. The material Is presented in three sections. The first treats of the 
acreage, yield, production, and value of the crops produced in 1923 by dis- 
tricts. The second section is devoted to the number of livestock on farms, its 
value, and car lot shipments of cattle, sheep, and hogs. Comparative data 
are presented in section 3. 

Acreage and yields of agriculture iu the Republic of Austria for the 
year 1023 (Anbau/lachen und Emteergebniaae in der Republik Osterreich im 
Jahre 192S. Vienna: Oaterr. Bundeamin. Land u. Foratw., [19241, pp. 14 ) • — 
This annual report presents statistics for the later year as previously noted 
(B. B. R., 51, p. 491). 

Statistics of milk production for Switzerland for 1023 [trans. title], 
A. PxncE ET AX. (Landto. Jahrb. Schweiz, 38 (1924), No. 2, pp. 137-174; also in 
Ann, Agr. Suiaae, 2S (1924), No. 2, pp. £37-1^33). --Census returns showing the 
production of milk, the production and use of forage, the use of milk, the 
trade in milk and milk products, home consumption, and prices are presented 
for 1923, with comparisons. 

Statistics of agricultural and pastoral production, C« W. Cousins (Union 
So. Africa Off. Venaua and Statia., Agr. Oenaua No. 3 (1922), pp. VIII-j~42 ). — 
Statistics of agriculture in the Union of South Africa for 1922 continue the 
•eries of annual reports (H S. B., 49, p. 193). 
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liand«irraiit college education, 19X0 to 1920.~-1, History and educa* 
tional obJectiTes, edited by W. O. John (17. 8. Bur, Ed, Bui, SO ilS24)^ pp, 
y 11^51, pU, 2). — ^This Is part 1 of a survey of land-grant college education. 
Six papers are included, namely, Introduction, by W. O. Jobn; An Apprecia- 
tion of Senator Morrill, by J. L. Hills ; Federal Legislation and Administration 
Pertaining to the Land-grant Colleges, by L. £. Blanch ; The Land-grant Col- 
leges in Relation to National Development, by £. D. Ball; The *Land-grant 
Colleges and Bducational Values, by A. A. Potter ; and Analysis of Curricula 
and Statistical Summary, by W. C. John. 

Agricultural education and research in Scotland, I--1V, A. M’Callum 
{Scot Jour, Agr., d, (192S), Noa, i, pp. 1-^16; 2, pp, HQ^IBS; J, pp, 267-279; 
4, PP- 41S-4SO ), — ^Early agricultural societies for the promotion of agriculture, 
the first lectureships in agriculture at the University of Edinburgh, the found- 
ing of the department of agriculture, and the introduction of courses leading 
to an agricultural degree are noted, leading up to an account of recent grants 
in aid of agricultural teaching and experimental work in Scotland. A review 
Is given of the founding and the college activities of the West of Scotland 
Agricultural College, as vireil as those in the east and north of Scotland, re- 
spectively. 

Veterinary education In Scotland, A. M'Callunc {Scot. Jour, Agr,, 7 {192Jk), 
No. i, pp. 45-68 ). — ^An account is given of the founding by the Highland Society 
of a veterinary school which later became the Royal (Dick) Veterinary Col- 
lege, and of the subsequent history of that institution and of the Glasgow 
Veterinary College created by a student of the founder of the first. 

The laboratory and the teaching of agricultural hydraulics [trans. title], 
M. Conti (Rev. Faoult. Agron. La Plata, S. aer,, 15 {1924)9 Ffo. S, pp. 21-4U 
figa. 7), — ^The author gives a brief account of the agricultural hydraulics 
laboratory at the National University of La Plata In Argentina, describing 
various pieces of apparatus used for illustrating the properties and uses of 
water. 

[Rural education] {Eatl. Ed. Aaaoc, V, 8, Addresaea and Proc., 62 {1924)9 
pp, 6S1-7S8, 925-927, 957, 958). — The following papers, read at the meetings of 
the department of rural education of the National Education Association at 
Chicago and Washington in 1924, are published here : Value and Significance of 
Reseach in Rural Education, by E. J. Ashbaugh; Objective Studies in Rural 
Schools, by P. D. Cram ; Discussion of the Report of the Committee on a Com- 
XMirative Study of Instruction in Consolidated and One-teacher Schools, by 

L. M. Favrot; Report of the Committee on Constructive Studies, by N. Frost; 
The Porter School: A New Vision of the Rural School in Country Life, by 

M. T. Harvey^t What Functions of a State Supervisor of Rural Schools Are 
Host Worth-while? by I. J. Simpson ; How to get the most out of a Short Course 
tot County Superintendents, by M. Trumper ; Problems Involved in the Admin- 
istration of State Aid for Trani^rtation, by G. Howard, Jr.; How to Raise 
the Standards of County Supervision through a Research Department, by J. A. 
Baer; Raifidng the Standards of County Supervision through Demmistratlon 
Teaching, by H. C Moeller ; A Comparison of Small and Large High Schools, 
by J. Roemer; Relation of Shse to Cost of Operation in Certain Schools of 
Iowa, by T. 0. Holy ; The Plan and Cost of Operating the Schools of Piince 
George County, Virginia — ^Abstract, by R. K. Hoke; The Parent-teadbier Asso- 
dation in Rural Schools, by Mrs. J. B. Cleaver ; A* Bfigirmr Fii^ fbr the 
Rural Cfiiild, by K, M, Cook; The Country: The Economic Bads of Naticmal 
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Life, by C. J. Galpln; and Educational Resources of Country Life, by J. B. 
Butterworth. Others relating to rural problems are A Rural School Com- 
munity Program, by M. G. Bush, and Evening Schools in Our Rural Com- 
munities, by L. E. Johnson. 

Elementary agriculture for southern schools, E. B. Robbins and J. C. 
Ireland {Atlanta, Ga,: Turner B, Smith Co., 1924, pp. VIT-{-S0^, figs. IBS ), — 
Certain general facts and practical topics have been selected and presented in 
a way intended to arouse the interest of the child in crops of the Southern 
States, principles of plant growth and soil improvement, farm equipment, and 
livestock. 

Industrial gc^ography: Production, manufacture, commerce, R. H. Whit- 
beck {New York: Amer, Book Co., 1924* PP- ^08, figs. 373). — ^The term “indus- 
trial ” as used in this textbook involves the major forms of industry, includ- 
ing agriculture, mining, manufacturing, trading, and transportation. The 
United States is considered in detail, and the commodities of commerce 
which it produces in a large way are discussed In the first 12 chapters, 2 of 
which, however, deal with industrial resources, including water power, water- 
ways, and irrigation and roads and railroads. Other commodities are given 
tlieir major treatment in connection with those countries where they are re- 
spectively the most imimrtant. This is done in 20 chapters, which make 
countries or groups of countries the units of study. 

Grain trade documents, S. K. Thobpb {Liverpool: Northern Pub. Co., Ltd,, 
1924, pp, 16} +170, pis. 4, figs. 2 ). — ^An explanation of tlie use and application 
of documents employed in the grain trade is presented in the form of a text 
and handbook. 

KISCELLANEOITS 

Annual report of the director for the fiscal year ending June 30, 1024, 
C. A. McCxje et aIu {Delaware Sta. Bui, 1$9 {1925), pp, 30 ), — This contains the 
organization list, a report of the director’ including a financial statement for 
the fiscal year ended June 30, 1924, and departmental reports. The experi- 
mental work recorded is for tlie most part abstracted elsewhere In this issue. 

Work and progress of the [Idaho] Agricultural Experiment Station 
for the year ended December 31, 1024, E. J. Iddings {Idaho Sta, Bui, 135 
{1925), pp, 55, fig, i).— iThis contains the organization list, a report of the 
director, and financial statements for the Federal funds for the fiscal year 
ended June 30, 1924, and for the remaining funds for the fiscal year ended 
December 31, 1924. The experimental work reported is for the most part 
abstracted elsewhere in tliis issue. 

Thirty**8ixth Annual Report of the Massachusetts Agricultural Experi- 
ment Station, [1923], S, B. Haskell et al. {Massachusetts Sta, Rpt. 1923, 
pp, 15 ), — ^Thls report consists of the organisation list, a report of the director, 
a meteorological summary for the year, and a financial statement for the 
fiscal year ended June 30, 1928, 

Thirty-fourth Annual Report [of Washington College Station], 1024, 
E. 0. Johnson bt al. {Washington Col. Sta. Bui, 187 {1924), pp. 111 ). — ^This 
contains the organization list, a report on the work of the station during the 
year, and a financial statement for the fiscal year ended June 30, 1924. The 
experimental work reported is for the most part abstracted elsewhere in 
this issue. 

Publications available for free distribution {Idaho Sta. Circ. 37 {1925), 
pp, 4).— A list of the available publications of the station. 



NOTES 


Arkanoiis Station. — water system has been Installed at the station farm» 
a substantial amount of land drainage completed^ and sereral barns and other 
buildings erected. 

Iowa Polieife.— 'The new stock Judging pavilion has now been occupied. The 
east wing of the cattle bam, 168 by 32 ft., is nearing completion. 

Nebraska Station. — Harold Hedges, instructor in marketing in the Kansas 
College, has been appointed professor of rural economics in the station, effective 
August 1; and G. M. Bahrt assistant in agronomy, effective July 1. F. R. 
Nohavec, tractor testing engineer, has resigned effective August 1. 

New York State Station.— -Director R. W. Thatcher was given the degree of 
Doctor of Laws by Hobart College at its commencement exercises on June 16, 
in recognition of “his devoted and consistent efforts for the improvement of 
human welfare and the development of community spirit throughout that great 
and important factor of our national life — ^the farmers of America.*’ 

Appointments effective July 1 have been made to All new positions created 
at the last session of the legislature for special investigations in canning crops, 
as follows: Chas. B. Sayre, associate in research (horticulture), and Leon K. 
Jones, Ph. D., associate in research (plant pathology). Hugh Glasgow, Ph. D., 
associate in research (entomology), has been transferred frpm his present 
duties to investigations of Insect problems of canning crops. 

L. R. Hawthorn, a graduate student at Cornell University, has been appointed 
assistant in research (horticulture), effective July 1, from funds made avail- 
able under the Purnell Act. He will be occupied with the preparation of ma- 
terial for the Vegetables of New York, a three-volume work similar to the fruit 
books, which has been authorized by the legislature. 

Leave of absence for graduate study for the academic year 1925-26 has been 
granted to J. E. Mensching, associate in research (agronomy), and G. L. Slate, 
assistant In research (horticulture). 

Texas Station. — ^According to a note in Kansas Industrialisty A. H. Leidigh, 
assistant director of the station, has accepted a position as dean of agriculture 
and agronomy at the Texas Technological College, a State Institution at Lub- 
bock which is to open its doors to students next fall. 

Miscellaneous. — ^An additional Peruvian experiment station has been estab- 
lished at Chuquibamba, north of Juliaca, at an altitude of 12,5(X) ft., and with 
Colonel Stordy as director. The farm or ranch contains about 18,009 acres, is 
stocked with about 15, (KM) sheep, and provided with modem equipment. 

Bcimoe notes that the Rowett Institute of Research in Axdmal NutrlUon has 
received from Duthrie Webster, a cattle breeder of Tarves, Scotland, funds 
to\: a permanent endowment for the maintenance of an experimentid stock 
farm to be carried on in connection with the institute. 

Dr. Percy Brigl, first assistant in the institute of physiological chemistry at 
the University of TtiMngen, has b^h appointed professor and director of the 
institute of agricultural chemistry at the Agricultural High SchO(d at Hohmi* 
kdm. 
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in mares, control, 484. 
in marcs, etiology, 181. 
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Agricultural — CoiitiDUcd. 
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496. 

(See also Agricultural education.) 
intelligence and phytopathology, 746. 
.lournals, nev.’, 799. 
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Agricultural — Continued. 

labor In Seneca Co., New York, 392. 
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products — 
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of Canada, 95, 792. 
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of Finland, 396. 
of France, 194. 
of Great Britain, 792. 
of Greece, 793. 
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of Ohio, 807. 
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Agriculture — 

adjustment to climate, 114. 

American, and European market, trea- 
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Agriculture — Continued. 

and American buslnesH, 093. 
and farmer, 896. 
and foreign relations, 693. 
and rural life In England, history. 789. 
and taxation, 393. 
and the guild system, treatise, 9-1. 
at Wasliinglon meeting of American 
Association, 102. 

British, modern methods for, treatise. 
103. 

British, possibilities, treatise, iu:{. 
British, treatise, 06. 
course of study, 696. 
courses for normal college students in 
Transvaal, 397. 

courses In Rhine Province, r»97. 
courses in, types, 298. 

Department of. {Sec United Staten 
Department of Agriculture.) 
electricity In, research features, 688. 
elementary, tor s<iuthern schools, 800. 
elementary, lu rural schools, 793. 
for countrywomen, day courses In, .‘►07. 
in Algeria, 305, 605. 
iu Denmark, 790. 
in France, 404. 

in Germany, imstvvur period, 395. 
in India, foundutiotis, treatist*, lo:'. 
lu South Africa. geographi<al factor . 
790. 

in Swltacrlaud, 391. 
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crisis, 394. 

Junior project work in, 597. 
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type for Akron. Colorado, region, U.S. 
D.A., 828, 

Affriotvs mancunj nott^s, 852. 

Ayromysa lantaiiae, notes, 356. 

Agronomic — 

experiments, rOle of statistics in, 731. 
Research Institute in France, notes, 
800. 

Af/rotiH c-nigrum. (.8 ce Cutworm, spotted. » 
Air content of butter and margarisic, 775, 
Air-cleaning devices, notes, 185. 

Alabama argillacea, {Sec Cotton worm.) 
Alaska Stations, report. 698. 
Albaniau-American School of Agriculture 
and Mechanic Arts, notes, 798. 

Albinism, human, 823. 

Albiszia fMiluooana as green manure and 
cover crop, 732. 

Alcohol — 

Industrial, manufacture, fermentation 
processes In, 315. 
light dotes, effect on mice, 632. 

{See aleo Ethyl alcohol and Methyl 
alcohol.) 

Alder leaf-beotle, biology and control, Me., 
661. 


A Icyrodes — 

tdiri. (8V’c VVhltefly, citrus.) 
ricwi n.sp., life history, 154. 
sp., iiote.s, 853. 

Alfalfa 

and barley, feeding value, Nt»v., 468. 
anthracnose, studies, Miss., 242. 
as afl'ected by siidium cliloilde, 723; 
N..J., 724. 

as cover crop, Calif., 39 ; Wash. Col., 
837. 

as feed for borsta, 300, 
as forage crop, Utah, 732. 
breeding experiments, 823 ; Mich., 334. 
caterpillar, notes, Kans., 452. 
culture, U.S.D.A., 828. 
culture experiments, Alaska, 528 ; 

Oreg., 4. 36. 

cutting .experiments, Kuns., 433; 

Wash. Col., 829. 

duly of-water experiment, Wash. Col., 

830. 

<'ulwoim disease, note.s, Idaho, 844. 
feetling tests, Idaho, 869, 
fi‘rlliiz«r experiments, Kans., 433. 
for V’ermont, 831. 

germination and growth, effect of sul- 
fur, 423. 

hard-coated seed, growing oxperlm<\nt8, 

831. 

hardy, value, Micin, 497. 

1 ay, analyses, Calif., 70. 
hay as w’lnter feed for brood sows, 
Del.. 871. 

hay, feeding value, Mich., 570, 772 ; 
Mi.ss., 275. 

hay production, Ky., 434. 
hay v. clover for milk production, Ta., 
275. 

hay V. timothy hay for horses, N.Y. 
Cornell, 772. 

insects affecting, Kans., 452. 
irrigation experiments, Calif., 33; 

Kans., 433; Utah, 733. 
leave a, protein from, 802. 
meal, feeding value, Tex., 573. 
meal, vitamin A lu, Calif., 875. 
nematode and crown w'art, notes, 
Utah, 745. 

r. it luge n ferUlixatioii experiments, 
123. 

origin, 737. 

past m e and peas fur pigs, Wash.CoI., 
872. 

pastil. e studies, Kans., 433. 
plant juice, nitrogenous constituents, 
610. 

plusia, notes, Kans., 152. 
production in New York, 134. 
protein content, as affected by nitro- 
genous fertilisers, 530. 
root development, Mich., 317. 
seed from different sources, Mich., 834. 
seed from southern France, character- 
istics, 733. 

.spacing experiments, Kans., 434. 
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Alfalfa — Continued. 

time of cutting:. 111., 433. 
value in rotations, Mont., 435. 
variety tests, Kans., 433 ; Wasb.Col., 
820. 

weevil, control, Idaho, 851. 
weevil in Europe, parasites of, 662. 
Alga, fresh water, absorption of various 
ions, Calif., 26. 

Alimentary equilibrium, 863. 

Alkali- 

content of soils as related to crop 
growth, 812. 

in soil, dispersing power, 21. 
land reclamation, Oreg., 419. 
poisoning of livestock, studies, 109. 
soils in Hungary, reclamation, 813. 
soils, reclamation, Calif., 20. 
soils, replaceable bases in, Calif., 319. 
soils, studies, 116, 419. 
studies, 812. 

vertical movement In irrigated clay 
soils, 812. 

water, use on soils, Calif., 21. 

Alkalies of soil, bibliography, D.B.D.A., 620. 
Alkaline reaction of cotton plant, 427, 510. 
Alkaloids, plant, treatise, 309. 

Almond seedlings, bitter and sweet, iden- 
tification, Calif., 40. 

Almonds — 

Caldwell system of training, Calif., 42. 
pollination studies, Calif., 41. 
pruning experiments, Calif., 42. 
sweet, factor for bitterness In, 221. 
use for various food products, U.S.- 
D.A., 607. 

varieties in United States, U.S.D.A., 
640. 

Altemaria — 

hrasaigae on cauliflower, 747. 
oitri, notes, Fla., 242. 

Alternarla rot of lemons, Calif., 63. 
Altitude, high, studies in Utah, 798. 
Aluminum — 

chloride, effect on phosphorus recov- 
ery from soils, 817. 
hydroxide cream for conceutratlon of 
bacteria, 380. 

salts, effect on wheat seedlings, N.J., 
726. 

Amathuaia phidippua, notes, 361. 

American — 

Association for Advancement of 
Science, editorial, 101. 

Home Economics Association, meet- 

ing, 196. 

Soli Soirey Association, proceedings. 17. 
Amino acids — 

and proteins, interrelations, 665. 
basic, from casein, 708. 
optical properties, 803. 

Ammonia — 

determination In soil, 612. 
fumes, effect upon pears *in cold 
storage, Calif., 53. 

In urine, determination, 412. 


Ammonifleatioii of amine nitrogen, 512. 
Ammonium — 

chloride, fertilizing value, 123, 422. 
nitrate as an explosive, 623. 
nitrate, fertilizing value, 123, 422. 
salts, determination, 806. 
salts, fertilising value, 520. 
sulfate, effect on soil bacteria, 614. 
sulfate, effect on soy beans, 326. 
sulfate, fertilizing value, 422. 

Amsaefa alhiatrioa, campaign « against, 554. 
Amyl acetate as grasshopper bait, Minn., 
650. 

Amylase in milk and cheese, U.S.D.A., 503. 
Amylase in Rhlzopus spores, 126. 

Anaerobes, infection In animals, 260. 
Anaprua oh'aulH affecting beet leaf hopper, 
Calif., 58. 

Anaphea iole, notes, 858. 

Anaphylaxis, papers on, 882. 

Anuplaama argentinum, notes. 778. 
Anaplasmosls in Chile, 778. 

AiiarHa Uncatella. (Sec Peach wig honr.) 
Anaaa triatia. (See Squash hug.) 
AncyloHloma caninum, notes, 182. 

Anemia — 

In avifninlnous nnlninls, offeet of ultra- 
violet light, 07. , 

infectious equine, epidemic, Calif., 81. 
Infectious equine, cxpeiiinontal trans- 
mission, Wyo., 384. 

Infectious equine. In South Africa, 
85, 484. 

pernicious, of sheep and goats, 483. 
rogeiicrntion of hemoglobin and diet 
factors In, 260. 

Angoumois grain-moth, control by fumiga- 
tion, 369. 

Anioetua annulatua, notes, 557. 

Animal — 

calorimetry, studies, 665. 
chromosomes. (See Chromosomes.) 
diseases — 

in AJmer-Merwara, 377, 
in Burma, 776. 

In Germany, 580. 
in India, 280. 
in Kenya Colony, 776. 
in Madras, 881. 

In South Africa, 82. 
in southern Brasil, 680. 
in Texas, 881. 
in the Gold Coast, 881. 
studies, Kans., 481. 

(See aUo apeo0o diaeaaea.) 
fats. (See Fats.) 

growth and regeneration corvee, slml* 
larltles, 678. 

husbandry, textbook, 794. 
nutrition, 674. 

Nutrition Instate, report, Pa., 274. 
nutrition, treatise, 267* 
nutrition, sine in, importance^ 161. 
parasites and parasitic dlseasest 
treatise, 881. 
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Animal — Continued. 

production, methods of experimenta- 
tion, 866. 

products of commercial importance, 
textbook, 784. 

reproduction and inheritance, Kans., 
427. 

shelters, ventilation, 889. 
tissues, stain for, 878. 

Animals — 

domestic, origin, 823. 
fat production in, technique for study, 
109. 

first aid to, treatise, 480. 
meat'producing, composition of edible 
viscera, 158. 

on pasture, time used in foraging and 
resting, 868. 
useful, of China, 796. 

(See also Cattle, Livestock, Mammals, 
Sheep, etc.) 

Anomala — 

antiQua, notes, 164. 
kansanoj biology, 85Q. 

Anopheles, zoophilism with, 358. 

(See also Malaria and Mosquitoes.) 
Anteoninae, new, notes, 859. 

AnteeHa lineaticollis egg parasites, sex 
ratio. 383. 

A nthelmintlcs — 

critical tests, 770. 
tests with hogs, Ohio, 84. 

Anthemiella rex affecting beet Icafhopper, 
Calif., 58. 

Anthocyan pigments, relation to summer 
injury in plants, 139. 

Anthocyans in grapes, 610, 803. 

(See also Pigments.) 

Anthomyiinae of New York, systematic 
study, N.Y.Cornell, 467. 

Anthonomus — 

cinotus, studies, 858. 
cugenli in California, 662. 
ffrandis. (See Boll weevil.) 
pomorum, life history and control, 660. 
Anthracnose. (See speoiflo host plants.) 
Anthrax — 

control, 881. 

infection and immunity, 884. 
sensitivity and immunity, 482. 
symptomatic. (See Blackleg.) 
Antibodies-- 

formation after mallein Injections, 180. 
production in cutaneous Immunity to 
anthrax, 482. 

specific, in rabbits* serum, 282. 
Antib^y transmission in colostrum, Mo., 
679. 

Antidiabetic hormone from yeast, 765. 
Antineurltic vitamin. (See Vitamin.) 
Antiscorbutic. (See Scurry.) 

Antiscorbutic vitamin. {See Vitamin C.) 
Ants— 

Argentine, affecting beet leafhopper, 
Calif., 68. 

Argentine, eradication, 454. 


Ants — Continued. 

Argentine, in Valencia, 668. 
bees, and wasps, treatise, 854. 
faculty of communication In, evolu- 
tion, 155. 

in Porto Rico, importance, 267. 
insecticides for, Utah, 752. 
pavement, notes, Md., 457. 
white. (See Termites.) 

A panicles — 

aristotelidae, notes, 757. 
glomeratus, notes, 659. 
glomeratus, parasite of, 561. 
hidaridis n.sp., description, 361. 
n.spp., description, 361. 
ornigis, notes, Iowa, 368. 

Aphaenogaster fulga aquia, notes, Md., 457. 
Aphanomyces sp., notes, Utah, 745. 
Aphanotnyces sp., value in sprays, Del., 
844. 

Aphelenchus ritsema-hosi, notes, 551. 
AphcUnoidea plutella affecting beet leaf- 
hopper, Calif., 58. 

Aphelinus — 

mali, biological study, N.Y.Cornell, 359. 
malt, parasite of woolly aphid, 257. 
spp., notes, 557. 

Aphelopus hicolor n.sp., description, 859. 
Aphldidae, reproduction in, 156. 

Aphids — 

affecting cherries, West.Wash., 66. 
control in cauliflower seed bed, N.Y. 
State, 553. 

on citrus, fumigation, 357. 

rosy, notes, Mich., 355. 

toxicity of fatty acids for, 665. 

woolly, control, 664. 

woolly, host plants, 554. 

woolly, life history studies, Tenn., 668. 

woolly, parasite of, 257. 

(See also Apple aphids, woolly.) 

Aphis— 

ahhrcviata, studies. Me., 253. 
hrassicac. (See Cabbage aphid.) 
forbesi. (See Strawberry root aphid.) 
gossypii. (See Cotton aphid.) 
leguminosae, notes, 863. 
rumicis. (See Beau aphid.) 
sorbi, control, 60. 
spiraccola, control, Fla., 765. 
spiraecola, life history, 764. 
spiraccola on Spiraea and citrus, 753. 
spp., parasite of, N.Y.Cornell, 360. 
Aphycus spp., notes, 657. 

Apiary inspection law of Kansas, 859. 
Apiculture. (See Beekeeping.) 
Aplanobaeter dissimulans, notes, 146, 
Apparatus — 

for analysis of air in metabolism 
studies, 615* 

for continuous extraction of plant ma- 
terials, 608. 

for continuous percolation of solutions 
through soU, N.J., 719. 
for determining sulfuric index of oils, 
411. 
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Apparatus — Continued, 
for distilHngr oils, 11. 
for inflating larvae, 66. 
for measuring volume of roots, 217. 
for rapid electrolytic analysis, 711. 
for recording carbon dioxide consump- 
tion, 806. 

for study of carbon dioxide evolution 
from soil, N.J., 724. 
for Btud 3 ’ing growth and nutrition of 
children, 261. 
for testing flour quality, 12. 
new m.lcromelting point, 310. 
turbidiscope, description, 11. 

Apple — 

and thorn skeletonizer, present status, 
366. 

aphid, rosy, control, 60. 
aphid, woolly, control, Calif., 67. 
aphid, woolly, parasite of, N.Y.Cor- 
nell, 360. 

{See also Aphids, woolly.) 
aphids, effects of oil spray, 668. 
bitter pit, cause, 449. 
bitter pit, studies, Calif., 52. 
black rot, control, Pa., 243. 
blister-mite, control, Oreg., 769. 
blossom weevil, control, 560. 
blotch, control. Mo., 247 ; N.J., 744 ; 
Pa., 243. 

blotch, notes. 111., 440. 
bud weevil, studies, 868. 
bud worm, notes, Ky., 463. 
diseases in Hudson Valley, N.Y.State, 
648. 

diseases, notes, Calif., 49. 
fire blight, control, Kans., 449. 
fire blight, studies, Tenn., 649. 
fruits, growth rate, N.J., 738. 

Jonathan spot and soft scald, notes, 
651. 

orchard, removal, Kans., 486. 
orchard, twenty years’ profits from, 
N.Y.State, 92. 

orchards, cover crops for, Waah.Col., 
837. 

orchards, winter injury, Wash.Col., 
846. 

pectin pulp, feeding value, U.S.D.A., 
78. 

peels, quercetin in, identiflcation, 602. 
roots, resistance to low temperature, 
N.H., 218. 

rust, control, Kans., 460. 
sappy bark, studies, Calif., 49. 
scab, control, Kans., 460 ; Pa., 243. 
scab, notes, Del., 844. 
scab, spraying experiments for, N.Y. 
State, 548. 

scald control in barrels, .test of oiled 
materials, 668. 

scald in cold storage, studies, 62. 
seeds, germination, N.Y.State, 46. 
tree borer, round-kedded, control, 61, 
266. 

tree borer, ronnd-hsaded, summary, 

657. 


Apple — Continued. 

trees, fertilizer experiments, 140, 141. 
trees, variation in yield, Me., 428. 
trumpet leafminer, studies, Iowa, 857. 
Apples — 

Baldwin, effect of environment, 839. 
barreled. United States grades, N.C., 
94. 

blooniitig data, N.J., 738. 

breeding experiments, 111., 440 ; N.Y. 

State, 728. 
cold storage, 589. 
cost of production, Minn., 390. 
Delicious, straw mulch for, Kans., 440. 
fertilizer experiments, Del., 836; 
Idaho, 836; 111., 440; Kans., 440; 
N.Y.State, 442, 443; Pa., 233. 
freezing injury, 652. 
internal browning, studies, Calif.. 52. 
Jonathan, breakdown in, 538. 

Jonathan, stored, examination, Wash. 
Col., 837. 

ket'plng quality as affected by storage 
temperature, Calif., 40. 
leaf temperature, studies, \>aBb.Col., 

837. 

notes, Alaska, 636 ; N.Y.State, 46. 
pollen studies, 730. 
pollination studies, 342, 839 ; Calif., 
41. 

prices and prospects for production, 
N.J., 787. 

propagation, N.Y.State, 637. 
propagation, bud and root selection, 
236. 

propagation, place of stocks In, 428. 
pruning experiments, Ky., 442. 
root development, factors affecting, 

838. 

spraying experiments, 646 ; Iiid., 141 ; 

Kans., 450; N.J., 788. 
spur growth and bud production, 140. 
storage studies, Iowa, 651. 
varieties for Iowa, Iowa, 442. 
varieties, key for identification, 141. 
variety tests, S.G., 637. 

Apricot — 

blossom blight, studies, Calif., 848. 
branches, growth and correlation in, 
Calif., 40. 

brown rot, studies, Calif., 848. 
buds, development, effect of environ- 
ment, Calif., 41. 
fungus diseases in Valais, 160. 
oil, sulfuric Index, 411. 

Apricots — 

Caldwell system of training, Calif., 42. 
copper content, Calif., 62. 
drying, Calif., 14. 
effect of crowding, Calif., 41. 
keeping quality, 589. 
preservation by freezing, Calif., 16. 
prunihg experiments, Calif., 42. 
A^oretum, Cuban, history and organisa- 
tion, 844. 

Areca nut koleroga, notes, 644. 
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Areca nut root disease, studies, 545. 
Arecolinc liydrobromide as an anthelmintic, 
886 . 

Argaa peraicuti, longevity, 258. 

Arginine and histidine, relation to growth, 
859. 

Arizona — 

Station, notes, 398. 

University, notes, 398, 

Arkansas — 

Station, notes, 398, 900. 

University, notes, 98, 398. 

Armillarla disease of oak, studies, Calif., 
49. 

Armillaria mellva on black walnut, 749. 
Army worm, damage to sugar cane, 803. 
Arsenic — 

anthelmintic value, 777 ; Ohio, 84. 
determination in dlpwashes, 203. 
determination In lead arsenate, 711. 
effect on plant gi-owth, Mont., 447. 
water-soluble, determination, 712. 
Arsenical dipping tanks, oxidation in. 178. 
Artesian wells, potential source of danger, 
886 . 

Artichoke plume moth, control, Calif., OS. 
Artichokes — 

Globe, Botryti.s rot of, 049. 

Jerusalem, culture experiments, Alaska, 
528. 

Ascaridac, key to genera, 480. 

Aaoaridia — 

galHt control, Calif., 59. 
pei'apivillum in chickens, Kuns., ISO. 
Ascarids In hogs, treatment, Calif., «l; 

Ohio, 85. 

Ascarls — 

human and pig, 683. 
sensitization, 281. 

Aacaria — 

lumbricoidea eggs, effect of low tem- 
peratures, 661. 
spp. parasitizing eijuines, 80. 

Ash constituents, upward transfer, effect 
of ringing, 125. 

Asparagus — 

beetle, control, 753. 
beetle, notes, Wash.Col., 852. 
crowns, growing and handling, Calif.. 
739. 

culture, handbook, 342. 
fertilizer experiments, N.J., 738. 

Aspen In central iiocky Mountain region, 
U.S.D.A., 644. 

Aspen, quaking, pathology. 353. 

Aapergillut niger on figs, 461. 

Asphalt shingles, fungus destructive to, 452. 
A apidiotua — 

deatmotor, notes, 863. 
pemioioauB. (See San Josg scale.) 
Association of — 

Land’Grant Colleges, convention, 1. 
Official Agricultural Chemists, proceed- 
ings, 708. 

Official Seed Analysts, proceedings, 
737. 


Asters, China, diseases, control, N.Y.State, 
543. 

AHimpieaiella india, notes, 361. 

Atherigona spp. — 
genitalia, 155. 
life history notes, 155. 

Atoms, treatise, 201. 

Autointoxication, Intestinal, theory, 364. 
Auxinioiies and plant growth, 28. 
Avitaminosis — 

effect of a one-sided diet, 67. 
metabolism investigations in, 463. 
mineral metabolism in, 66. 
nitrogen metabolism In, 66, 67. 

(See also Vitamin A, B., etc.) 

Avocados — 

pollination experiments, 343. 
vitamin A in, 65. 

Axle skeins, gather, standardization, 288. 
Azalea — 

leaf-beetle, notes. Me., 661. 
leaf miner, studies, G60. 

Azotobacter — 

ohroococoum, notes, 720. 
spp. as affected by radioactive mineral, 
22 . 

Azotobacter — 

in Polish soils, 320. 

In timbered soils, Idaho, 813. 

Azoturia, hlood. urine, and tissue juices 
in. 684. 

Baby beef. (See Cattle, baby beef.) 
Bacillus, coliforui, formation of antidia- 
betic hormone by, 706. 

BaciUua — 

abortus — 

and Bacterium melitensia, differ- 
entiation, 884. 

carbon dioxide requirements, 481. 
immunity of guinea pigs against, 
Mich., 481. 

injection, effect on proteins of 
blood plasma, 883. 

(See also Bacterium abortum and 
Abortion.) 

acidopfiilU8f mctabolisin, 1C3. 
amyJobarter, notes, 720. 
ami/lovorua, new host fur, 449. 
anthravia, attenuation of virulence. 
379. 

utroavpticua, synonomy, 350, 
aviaeptieiiSs notes, 782. 
hifldus, metabolism, 162. 
boiulinua — 

growth, optimum pll value and 
nutritional substances, 164. 

In human and animal excreta, 164. 
infections In animals, 778. 
inhibltive effect of sugars and 
salt, 365. 

spores, resistance to disinfectants, 
165. 

type B, Isolation from feces, 164, 
type C. and B, parabotuUnua, 
comparison, 482. 

chauvoei. Immunization against, 378. 
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BaeiiluB — Continued. 

chauvoei infections in animals, 778. 
voH cotutnunia, substances formed by, 
relation to yeast errowth, 162. 
coH, glucose-fermenting action as af- 
fected by insulin, 611. 
voU, increased resistance of suckled 
calf to, Mo., 679. 
yallitiarum, notes, 782. 
fjranulohacter pectinovorum — 

fermentation of pentoses by, 611. 
1-loucic acid produced by, 611. 
histolyiicus Infections in animals, 778. 
lathyri, notes, 146. 
melanogencs, synonomy, 850. 
melitenaia. (See Bacterium meliten- 
aia.) 

necrophorua, (See Necrobacillosis.) 
oedematiena Infections in animals, 778. 
parahutulinua and B. hotuUnua type C, 
comparison, 482. 

paraiyphoaua ahortua equi, notes, 484. 
pfaffl, notes, 782. 
phytuphthorua, synonomy, 850. 
prodioioauSf substances formed by, re- 
lation to yeast growth, 162. 
proteua, substances formed by, rela- 
tion to yeast growth, 102. 
pyocyaneua, substances formed by, re- 
lation to yeast growth, 162. 

. radioiola, notes, 148. 

(See alao Nodule bacteria.) 
rettfferei, notes, 782. 
aolaniaaprua, synonomy, 850. 
aporogenea infections in animals, 778. 
auhtilia in strainer cotton, Calif., 80. 
auhtUia, substances formed by, rela- 
tion to yeast growth, 162. 
vulgatua, synthesis of vitamin B by, 
64. 

welcMi infections in animals, 778. 
Bacon — 

factories in England and Scotland, 674. 
Wiltshire, 674. 

Bacteria — 

anaerobic. (See Anaerobes.) 
concentration, 880. 

effect on solubility of phosphates, 820. 
growth in synthetic medium, 162. 
in milk, soil, etc. (See Milk, Soils, 
etc.) 

nitrogen-0zing, effect of surface ten- 
sion on growth, Idaho, 814. 
nitrogen-fixing, in Vesuvian soils, 22. 
spores, heat resistance, 118. 
thermal death-points, relation to pas- 
teurization, 277. 
thiosulfate, biology of, 117. 

Bacterial metabolism, studies, 162. I 

Bacteriologic culture media, (fifes Culture 
media.) | 

Bacteriology — I 

dairy, history, 177. 

studies, N.Y.8tate, 019. ; 

Bactenosifi, studies, 02, 346. | 


Bacterium — 
ahortum — 

agglutinability, effect of preserva- 
tives, Mich., 882. 

and B. melitenaia, differentiation, 
580. 

avirulent strain for vaccination of 
cattle, Mich., 681. 
controlled vaccination experiments 
with, Calif., 88. 

strains, serological study, Mich., 
882. 

(See alao Bacillua abortua and 
Abortion.) 

angulatum, notes, Fla., 247. 
aviaepticum, studies, Calif., 82. 
citri. (See Citrus canker.) 
delphinii n.comb., description, 54. 
ftaccurnfaciena, notes, 148. 
malvacearum, notes, 182. 
marginatum on gladioli, 664. 
mariynia^ n.sp., notes, 846. 
melitenaia-ahortua group, relation to 
human health, U.S.D.A., 580. 
melitenaia and B. abortum, differentia- 
tion, 580, 884. 

phaaeoH aojenae, studies, 651. 
piai, notes, Del., 844. 
pruni, notes, Calif., 49t 
pullorum, notes, 782; Kans., 481. 
tranalucena aecalia n.var., description, 
448. 

tumefaoiena, studies, 146. 

Bahia grass, seeding experiments, Fla., 224. 
Bamboo, new chalcid attacking, 859. . 
Banana — 

anthracnose, studies, 663. 
industry in British Empire, 844. 
root borer, summary, 558. 

Bananas — 

insects affecting, 866, 858. 
vitamin A in, 66. 

Banks, function in financing farmers, U.S. 
D.A., 591. 

Barberry eradication, Mont., 447 ; U.S.D.A., 
546. 

Bark parenchyma, nitrogen storage in, 426. 
Barley — 

analyses, 580. 

and alfalfa, feeding value, Nev., 468. 
as aflbeted by sulfur, U.S.D.A., 84. 
as grazing crop, Ga.Coastal Plain, 226. 
breeding experinnents, Kans., 488 ; 
Mich., 884. 

Brio, new variety, 487. 

culture experiments, Alaska, 528 ; 

Nebr., 529. 
dietetic value, 865. 
feeding value, Ky., 470. 
for pigs, methods of feeding, Mont, 
471, 

genetic studies, 80, 81. 
germination tests, Mont., 485. 
infection by Uatilago nudd, 648. 
inheritance In, Minn., 244. 
leaf blotch, notes, 448. 
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Barley — Continued. 

leaf mat, aedal stages, 546. 

rotation experiments, U.S.D.A., 8l*7. 
seeding experiments, Nebr., 529. 
smut, control. Kans., 445. 
starch determination in, 112. 
stripe rust, notes, 648. 
time of plowing, Kans., 434. 

V. oats for pigs, Can., 873. 

V. rye for pigs, Mont., 471. 
varietal resistance to Helminthoapo- 
rium sativum t Minn., 244. 
varieties, Calif.. 33; U.S.D..\., 827. 
variety tests, Idaho. 828 ; Ind., 220 ; 
Kans., 433; N.J., 732; Nebr., 620; 
S.C., 528; Utah, 732; Wash.Col., 
829. 

vitamins in, 564. 

yields after fallow, Oreg., 435. 

.yields and agronomic data. Can., 733. 
yields and quality, factors affecting, 
630. 

Barns, ventilation, 388. 

Barometric pressure and soil aeration, 110. 
Barrows, raising, 874. 

Baskets, standard, for fruits and vege- 
tables. U.S.D.A., 296. 
hassuH alhicinxitus, notes, 868. 

Hassns latlcinctus, notes. N.Y.Cornell, 256. 
liathyplectes — 

curculionis, notes, Idaho, 851. 
exigua, notes. 858. 

Itatrachetra arenosella, relation to nutfall 
of coconuts, 358. 

Bayer 205 — 

chemotherapy, 280. 

effect on Trypanosoma spp., 770. 

for mal de caderas, 582. 

Bean — 

aphid, control, 763. 
beetle, Mexican — 

in South Carolina, S.C., 653. 
in Southeast, U.S.D.A , 256. 
new InsectlcIdeR for, Tenn., 656 
studies, Ohio, 767. 
chocolate spot disease, notes, 146. 
crop, effect of weevlly seed beans, 868, 
dry root rot, notes, Idaho, 844. 
hybrids, antbracnose resistance in, 
Mich., 846. 

hybrids, color factors in. Me., 430. 
leaf beetle, transmission of cowpoa 
mosaic by, 646. 
leafhopper, control, Fla., 261. 
leaves, nitrogen distribution In, 326. 
mildew on Limas, control, Pa., 248. 
streak disease* 146. 
weevil, four-spotted, longevity and 
fecundity, 661. 
weevil, notes, Mlcb., 865. 
weevils, fumigation, 167. 
wilt, effect of moisture, 148. 
yeast spot on Limas, 448. 

Beaus — 

adzufci, linked inheritance in, 388. 
breeding experiments, Mich., 884. 


Beans — Continued. 

canning, value of scalding, U.S.D.A., 
460. 

cull, feeding value, Mich., 80. 
fall seeding experiments, 088. 
insect infestation, preventive action of 
clay, N.J., 750. 

Lima, variety testa, Wash.Col., 829. 
pinto, nutritive properties, N.Mex., 868. 
seeding experiments, N.Y.State, 643. 
size differences, relation to pattern and 
pigmentation. Me., 431. 
variety tests, Ga.Coastal Plain, 232 ; 
Guam, 226. 

3 'lelds and agronomic data. Can., 733. 
(See also Mung beans. Soy beans. Vel- 
vet beans, etc.) 

Bearings, lubrication of, theory, 687. 
Beauveria orycae n.sp., a and 0, descrip- 
tion, 747. 

Bee- 

larva, morphology, 560. 
louse in United States, U.S.D,A., 660. 
nmth caterpillars, transmission of foul- 
brood by, 758. 

Bee — 

cuts, selection and preparation, 62. 
scrap V. milk for laying hens, Can., 
571. 

slaughtering, cutting, and curing, U.S. 
D.A., 270. 

specific dynamic action, 665. 
viscera, composition, 159. 

{See also Cattle, beef.) 

Beekeeper's guide, Mich., 257. 

Beekeeping — 

commercial, 663. 
tor beginners, treatise, 860. 
in Ontario, papers on, 858. 
in the Northwest, 663. 
in Wisconsin, 859. 
notes, Kans., 452. 

Beer manufacture, fermentation processes 
in, 315. 

Beer, vitamins In, 564. 

Bees — 

ants, and wasps, treatise, 864. 
foulbrood. (See Foulbrood.) 
native California, studies, Calif., 59. 
sealed and unsealed brood, 469. 
seasonal management, Mich., 267. 
studies, N.J., 752. 

{See also Honey.) 

Beet — 

leafhopper, natural enemies, 60 ; Calif., 

68 . 

leafhopper, notes, 149. 
leaf hoppers, fluctuation in numbers of 
spring brood. 658. 

pulp, dried, feeding value, Can., 374. 
seed, longevity, 840. 
sugar industry of Wisconsin, 684. 
sugar juices, dry substance in, deter- 
mination, 206. 
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Beets — 

fertilizer experiments, 723. 
field or fodder. (Sea Mangels.) 
sugar. (See Sugar beets.) 

Belting formula application, effect of creep 
on, 586. 

Benzyl phenol, anthelmintic value, 770. 
Beriberi epidemiology, effect of lack of ex- 
ercise, 403. 

Bermuda onions, American grown, market- 
ing, U.S.IXA., 503. 

Berries. (See Fruits, small, and Itaspber- 
rles, Strawberries, eta.) 

Berseem, culture experiments, Calif., 33. 
Bethel mildew, notes, 544. 

Beverages — 

alcoholic, manufacture, fermentation 
processes in, 316. 

carbonated, from fruit sirups, Calif,, 
14. 

Bibliography of — 

anemia, infectious equine, in South 
Africa, 86. 
anthelmintics, 777. 

Aphelinua mali, N.Y.Cornell, 300. 
aphidldae, reproduction in, 150. 
apple-tree borer, round-headed, 256. 
apple trumpet leaf miner, 358. 
apricot blossom blight, Calif., 848. 
Ascaris, human and pig, 684. 
birds of New York City region, 163. 
blood, chemical changes in, 777. 

Borna disease, 584. 
bud moths, U.S.D.A., 255. 
bumblebees, 257. 

canning of vegetables, preliminary op- 
erations, U.S.D.A., 460. 
caterpillars, venomous, 358. 
cell sap density, 424. 
clover, white, 832. 
clover-seed worm, N.Y.Cornell, 266. 
Coccaceae, N.Y.State, 620. 
cockleburs, U.S.D.A., 178. 
cockroaches, 156. 

cost of living in factory town, N.Y. 
Cornell, 296. 

cotton seed bug, Egyptian, 367. 
engineering, agricultural, research at 
experiment stations, U.S.D.A., 486. 
Bruthraneura spp., Ky., 758. 
formaldehyde and serum proteins, re- 
action, 801. 

grain heating by insects, 565. 
hookworm of cattle, 781. 
inanition, 564. 

insects in decaying hickory, 753. 
Insulin, 611. 

intestinal autointoxication, 364. 
land tenancy In Phllippiites, 100. 
metals, fatigue of, 888. 
micrococci, N.Y.State, 620. 
milk, chemistry, U.S.D.A., 503. 
milk, colloidal problems of, 10. 
nodulgr typhlitis In pheasants, 86. 
potatoes, size of seed sets, U.S.D.A., 86. 
proteins, nutritive value, 864. 


Bibliography of — Continued. 

proteins, tryptophan and cystine In, 
803. 

range studios, U.S.D.A., 466. 
sowago disposal on the farm, 787. 
soil alkalies, TJ.S.D.A., 620. 
squash bug parasites, 157. , 
strongylfds of South African cqiiinos, 
S5. 

sweet corn varieties for canning, 110. 
h*pary beaus, digestibility,* 661. 
termites, 753. 

ThvUerla spp., 583. 

tobacco diseases, U. S. I). A., 247. 

transpiration, 620. 

vitamins, fat-soluble, exiasrlment sta- 
tion work in. U.S.D.A., 402. 
vitamins, water-soluble. 805. 
wheat root rots, 649. 
zoology, economic, 495. 

Bichloride of mercury. (Sea Corrosive sub 
llmate.) 

Bile, effect on swine eryslpehis bacillus, 
283. 

Bile for prevention and cure of rickets, 
263. 

Biochemistry, principles, treatise, lOS. 
Biology- - 

physical, treatise, 705. 
principles, treatise, 651. 

Bios and vitamin B, signlticanee of terms. 

no. 

Bios, chemically pure, isolation, 110. 

Birch leaf skeletonlzer, notes, Mich., 365. 
Birds— 

Imndcd, returns from, U.S.D.A., 250. 
of New York City region, 153. 
protection, directory of officials for, 
U.S.D.A., 452. 

relation lo foot-and-mouth disease, 282. 
winter, food habits, U.S.D.A., 364. 
Bircl’s-foot trefoil, hard-coated seed, grow- 
ing experiments, 831. 

Black pigment in chickens, genes for ex- 
tension of, 128. 

Black scale, control, 367. 

Blackberries, preservation by freezing, 
Calif., 15. 

Blackberry — 

blister mite, control, Calif., 00. 
orange rust, studies, 451. 
psyllid, control, N.J., 762. 
seeds, germination, N.Y.State, 46. 
Blackhead In chicks, notes, Kans., 481. 
Blackleg — 

and gas gangrene in cattle, 780. 
immunization, 378. 
studies, Kans., 481. 

Blatta oriental^, notes, 166. 

Blight disinfectants, color indicators for, 
746. 

Bliseue leuoopteme, (See Chinch bugs.) 
Blister mite, control, Utah, 752. 

Blood — 

analysis, system, 614. 
analysis, treatise, 118. 
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Blood — Continued. 

chemical changes in, signiftcance. 777. 
platelets in rats, 201. 
serum of cow, bacteriolytic action for 
UttcilluB coli. Mo., 070. 
sugar after insulin injection, 20.5. 
sugar curve, effect of food on, 04. 
sugar, determination, 800. 
sugar, estimation, 615. 
sugar, relation to urine sugar, 800. 
sugar, variations in nature of, 704. 
typing, new clinical method, 580. 

Blue grass leaf spot, notes, 448. 
BluelK'rries, culture. N..T.. 207. 

Blueberry leaf-beetle and allied species, 
Me., 660. 

Boars, selection, care, ;md manngenient, 
874. 

Boll weevil, poisoning, S.C., 8.57. 

Bombyof mori. (See Bilkw'Oflrrns.) 

Books on — 

agrarian revolution In Kumania, 04. 
agricultural college education, 808. 
agricultural cooperation, 104. 
agricultural education vocational, 
teaching, 404. 

agricultural inechnnica, .508. 
agriculture, American and European 
market, 10.3. 

agriculture and rural life in England, 
780. 

agriculture and the guild system, 04. 
agriculture, British, 06, 10;i. 
agriculture In India, 10.3. 
agriculture, teaching, 208. 
alkaloids, plant, 300. 
animal husbandry. 704. 
animal nutrition. 267. 
animal parasites and parasitic dis- 
eases, 881. 

animal products of commercial im- 
portance, 704. 
animals, first aid to. 480. 
ants, bees, and wa^^ps, 8,51., 
asparagus, culture, 342. 
atoms, 201. 
beekeeping, 850. 
blocbemistry, 108. 
biology, physical, 70.5. 
biology, principles. .5,51. 
blood analysis, 113. 

Imtany, 307. 

husine.ss forecasting, 892. 
canaries, 552. 

carbohydrates and glncosldo.s, lOS. 
carbon dioxide cycle in nature, 320. 
cattle Judging, 174. 
cereal chemistry. 600. 
cheese making, 279. 
chemical analysis, 806, 
clieiuical synonyms and trade names, 
108. 

chemical synthesis, 108. 
chemical terms, 400. 
chemistry, GOO. 
chemistry, colloid, 609. 


Books on — Continued. 

chemistrj" in Industry, 809. 
chemistry, relation to food, 258. 
clays, chemistry and physics, 811. 
climatic laws, 808. 
clover, white, 832. 

Col chi cum culture, 344. 
colloid chemistry, 609. 
color, chemical constitution, 201, 
color, science of, 201. 
concrete, 685, 
conifers, 841. 

cooperative movement in Russia, 05. 
cotton crops, world’s, 104. 
cotton in Australia, 634. 
country life and school, 795, 

(’rocus culture, 344. 
crop production and soil management, 
606. 

dairying, 174. 

dogs, 886. 

dogs, police, 674. 

drying by air and steam, 785. 

economic life, needs of, 794. 

economics, 795. 

electric motors and control, 580. 
electricity, industrial, 688. 
entomology, agricultural, and ixani- 
altology, 652. 

enzyme nctloms, chemistry, 400. 

eugenics and genetics, 822. 

farm animals, feeding, 866. 

farm economics, 107. 

farming as business, 107. 

fermentation industries, 315. 

fertilizer Industry, 123. 

fertilizer instruction, 816. 

fertilizers, selection and use, 118. 

field crops, southern, 794. 

flow^ers, mountain, .344. 

food analysis, 113. 

food economy, 258. 

food handling, 459. 

food products, 258. 

forage plants, culture, 334. 

forage phants, native American, 3*34, 

forestry, 100, .345. 

B»rosts of tropical America, 345. 
foundations, abutments, and footings, 
887. 

fruits, American, .342. 

gardening, 1.38, .341, 540, 640, 642, 741. 

gardening in California, 344. 

gjirdcns of South Africa, 344. 

gardens, plans and sketches, 540. 

genetics and eugenics, 822. 

geography, industrial, 899. 

geography, political, 106. 

glucosides and carbohydrates, 108. 

grapc's, culture, 641. 

l>oine conveniences, 800. 

home economics in education, 197. 

horticulture, 690. 

hydrodynamics, .584. 

ice cream plant and manufacture, 37 T. 

inanition, 564. 
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Books oo — ContlnueA 
Irises, 143. 

Isn4 tenure in England, history, 91. 
leucocytes, 281. 
meat inspection, 881. 
metabolism, basal, 862. 
milk and science, 373. 
milk testing, 12. 
muskrat farming, 076. 
nitrate industry, 622. 
nitrogen, industrial, 817. 
organotherapy and vaccine and serum 
therapy, 178. 

painting, paper banging, etc., 680. 

pecans, production, 642. 

perfumes, industry, 

pharmacology, 776. 

photosynthesis, 810. 

pigments, 201. 

pigs, 172, 770. 

plant breeding, 827. 

plant products, chemistry of, 400. 

plants, climbing, 144. 

plants, flowering annuals, 741. 

plants for exhibition, 741. 

plants, ornamental, 643. 

plants, perennial, 741. 

plants, poisonous to livestock, 280. 

poisons, 178. 

polysaccharides, 600. 

poultry farming, 876. 

rhododendrons, 230, 642. 

rhododendrons and hybrids, 144. 

rice, 534. 

roses, 144, 344, 741, 841. 

roses, wild, in British Isles, 344. 

rural church, 404. 

rural economics, 299. 

rural social problems, 04. 

salts, complex, 409. 

school and country life, 795. 

Sequoia trees, 345. 
sewing, 696. 
shrubs, culture, 642. 
soil management and crop production, 
606. 

soils, 115. 
soy beans, 636. 
starches, 609. 

steel and timber structures, 188. 
sugar machinery, 615. 
tea plant, 840. 
textiles, 197. 

truck crops, manuring, 421. 
vegetable products of comn^rclal im- 
portance, 704. ^ 

vegetables, culture, 841. 
veterinary hygiene, 480. 
veterinary medicine, eurgery, and ob- 
stetrics, 280. 

veterinary prescriptions, 881. 
veterinary science, 197. 
water gardening, 741. 
weather, 815. 
wood, 887. 

■Oology, economic, 495. 


Boll weevil — 

American cotton, menace to India, 
154. 

control In South Carolina, 559. 
new preparation for, S.C., 558. 
situation in Arixona, 550. 
studies. S.C., 559. 

Bollworm, new cotton, notes, 154. 
Bollworms, cotton, parasites of, 154. 
IlomhuB 8pp., studies, Calif., 59. 
Bombylildae of the Ethiopian region, 660. 
Boiieset leaf-beetle, notes. Me., 661. 

Borax treatment for citrus blue mold rot, 
451. 

Boric acid, effect on crops, 426. 

Bonin disease outbreak in Hesse, 684. 
Botany — 

economic and general, notes, Can., 846. 
textbook, 897. 

Rotryosphaeria and Physalospora. compari- 
son, 248. 

Botryotphaeria rihU on currant, 248. 
BotrytU — 

cinerea, effect of heat, 146. 
cinerea, on Globe artichokes, 649. 
sp., notes. 852 ; Calif., 49. 

BotuHnus — 

toxin, effect of sunlight and heat, 464. 
toxin, potency, 282:^ 

Botulism in fowls, account. 111., 86. 
Botulism or limberneck In chickens, West. 

Wash., 386. 

Boys' — 

clubs, organisation and programs, 795 
4-H clubs in Missouri, 795. 

Braconidae, Javanese, descriptions, 861. 
Drain, respiratory activity and vitamin B 
content, 65. 

Brassioa campe$triB oil production In Ar 
gentina, 228. 

Braula coeca in United States, U.8.D.A., 
660. 

Bread — 

milk content, determination, U.S.D.A., 
605. 

quality, rOlc of H4on concentration, 

202 . 

(See also Flour.) 

Breadstuffs, Import requirements In Ger- 
many, U.8.D.A., 297. 

Breeding. (See Heredity, Hybridisation, 
Inbreeding, and Plant breeding.) 
Brcvicoryne hraesicae, (See Cabbage 
aphid.) 

Brick, crushed, for concrete blocks, 585. 
Bridges — 

highway, impact tests, X7,8.D,A., 184. 
steel highway, spedflcations, U.S.D.A.. 
287. 

Broilers, Easter, raising, Ohio, 476. 

Brome grass — 

culture, U.8.DJI., 828. 
leaf blotch, notes, 448. 
Bronchopneumonia, verminous, In pigs, cos* 
trol. 288. 

Brown — 

hoMt coasiia, 151. 
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Brown — Ccmiinaed. 

rot fungus, studies, Calif., 49. 
rot of fruits, cause, 450. 
vegetable weevil, studies, 062. 

Brownian molecular movement In plants, 
425. 

Bruohu $ — 

ohtectU9, (See Bean weevil.) 
quadrimaoulatue, control by fumiga- 
tion, 350. 

Buoculatrix oanadenttisella, notes, Midi., 
355. 

Buckthorn aphid, studies. Me., 263. 
Buckwheat — 

cost of production, W.Va., 689. 
variety tests, N.J., 732. 

Bud moth — 

studies, U.S.D.A., 254. 
worms affecting cherries, West.'Wash., 
56. 

Bud mutation theory, critique. Me., 428. 
Bud worm, green, notes, U.8.D.A., 256. 
Buffalo — 

mange parasite, bionomics, 164, 760. 
milk, butter from, 177. 
treehopper, injury to apples caused by, 
156. 

Building materials — 

heat transmission through, 288. 
properties, 887. 

Bulb diseases, control, 646. 

Bulls — 

dairy, care and management, U.S.D.A., 
276. 

dairy, selection and management. 
Mo., 276. 

vitality and breeding ability, Wash. 

Col., 870. 

(Bee aUto Sires.) 

Bumblebees — 

life history and habits, 257. 
systematic and biological notes, 158. 
Bunt. (See Wheat smut, stinking.) 

Bureau of Plant Industry, directory of 
field activities. U.S.D«A., 796. 

Bush sickness, studies, 282. 

Bushes, spraying, paper on, West. Wash., 
508. 

Business forecasting, treattse, 892. 
Buetomum pMebotomMm, proparasitic 
stages, 781, 

Butter — 

adulteration, detection, IT.S.D.A., 506. 
air content. 776. 

colloidal cheinistry, U.S.D.A., 503. 
color In, reduction, 279. 
control, papers on, U.S.D.A., 575. 
lat. (See mtk fat) 
from buffalo milk, analysts and qual- 
ity. 177. 

green color in, 279. 

Importa into United Kingdom, U.S. 
U.A., 604. 

keeping qualities, relation to yeasts 
A&d molds, 776. 


Butter — Continued . 

making problems, papers on, U.S. 
D.A., 676. 

' manufacture from sweet cream, Utah, 
774, 

manufacture, use of vacuum in, Calif., 
81. 

marketing, cooperative, papers U. 

S.D.A., 693. 
vitamin A In, 65. 
water content, 77.5. 

Butterfat — 

autoxldation. 10. 

droplets and electrical charge, agglu- 
tination, 278. 

Buttermilk — 

fat loss In, reducing. 111., 479. 

V. tankage for pigs. Can., 873. 
Butternut trees, sirup from, Micb., 44,5. 
Cabbage— - 

aphid, effect of length of dav, Tenn., 
553. 

aphid, parasite of, N.Y.Cornell, 360. 
blackleg, resistant variety, Pa.. 23.3. 
blackleg, studies, Pa., 243. 
breeding experiments, Del., 836. 
clubroot, notes, N.Y. State, 50. 
clubroot, relation to soil temperature 
and moisture, 244. 
feeding, effect on milk flavor, U.S.D.A., 
578. 

fertiliser experiments, Ohio. 23. 
fertiliser requirements. Pa.. 233. 
hypoglycemia-producing prfnc'iplc in, 
667. 

inheritance of bolting in, 1,30. 
maggot, control, Pa., 252. 
maggot control, effect on seed-bed dis- 
eases, N.Y.State, 50. 
maggot, notes, 252. 
preparation for market. U.S.D.A., 43. 
seed bed diseases, studies, N.Y.State, 
60, 543. 

seed, longevity, 340. 
worm in Ontario, life history and con- 
trol, 366. 

yellows, control, Miss., 242. 
yellows resistant varieties, Kans.. 446. 
Cacao — 

collar crack disease, notes, 150. 

habits of branching, 237. 

new disease of, 249. 

products, fat determination In, 713. 

thread disease, types, 150. 

Caccobiue mutane In human intestines. 155. 
Cocoeoto-— 

orpvrospifo. (See Fruit-tree leaf- 
roller.) 

rosaceana. (See Bose leaf-tyer.) 
Cactus — 

Jointed, In C3ape Province, 689. 
prickly pear, in Australia, 556. 
prickly pear, use as cattle feed, 869. 
Coeomu nitene, unlnucleated aecldiosporos 
In, 451. 

Cake flour laboratory, 250. 
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CaUmdra — 

granaria. (See OraDary weevil.) 
orgza, (See Rice weevil.) 

Calclon buffer values, determination, G12. 

Caldnm — 

and phosphorus absorption, relation to 
diet, 703. 

arsenate dust, effect on boll weevil, 
559. 

biphosphate, effect on acid soils, Q21. 
carbonate, effect on acid soils, 021. 
carbonates, chemlco-physlcal effect, 
723. 

chloride, effect on acld-sugar-peetiu 
^els, 62. 

chloride, effect on black alkali soil. 
Call!., 21. 

chloride, effect on white pine, 368. 
cyanamide, decomposition, 212. 
cyanamlde, fertilizing value, 120. 
cyanamide, guanidintum salts from. 
212 . 

cyanide — 

as soil fumigant, 459, 856. 

for killing condemned chickens, 
782. 

for rosy apple aphid, 60. 

forms and use as Insecticide, 156. 

fumigation of citrus trees, 3.57 : 
Calif., 66. 

insecticidal value, Calif., 56. 
deposition in rats, effect of manage- 
ment of cow supplying milk for diet, 
176. 

deposition In rats on 8p<'Cial milk ra- 
tions, 66. 

determination in animal substances, 
614. 

dietary sources, 260. 
effect on orange trees, Calif., 26. 
fluosilicate, insecticidal value, 55.5. 
in blood serum in cases of gout, 46.5. 
ion concentration, regulation, 612. 
metabolism — 

in avitaminosis, 66. 
in boys, 160. 

In laying bens, Ky., 75. 

of cows, effect of protein in rations. 

Mo., 478. 

nitrate, effect on black alkali soil, 
Calif., 21. 

nitrate, fertilising value, 123, 422. 
oxalate crystals in plants, 427. 
phosphate, effect on acid soils, 621. 
requirement of animals, relation to 
calcium in feeds, 671. 
silicate, effect on acid soils, 621. 
silicates, synthetic, ns source of lime, 
818. 

sulfate. (See Gypsum.) 

(Sec Qiao Lime.) 

Calendar, simpliOcatlou, C.S.D.A,, 414. 

Calendra dUcotor, life history, 857. 

Calf— 

pneumonia, notes, Conu.Storrs, 681. 
scours, notes, Conn.Storrs, 681. 
viscera, composition, 159. 


California — 

Station, notes, 300, 599, 697. 

Station, report, 07. 

T/niverslty, notes, 800, 690, 697. 
CalUdium sp., notes, 062. 

Calomel, anthelmintic value, Ohio, 84. 
Calves — 

Bacterium abortum antibodies in serum, 
Micb., 882. 

beef, fattening, U.8.D.A., 72. 
feeding, 676. 

feeding cxperlmonts, Calif., 71 ; Can., 
376; Kans., 467; Ohio, 467; 8.C., 
567, 678 ; Wash.Col., 767. 
growth and nutrition, 678. 
protein requirements, 268. 
raising on minimum milk products. 

Minn., 579. 
self-feeders for, 678. 
suckling, Bacterium aherium from 
feces, Calif., 83. 

V. yearlings, marketing. Miss., 269. 
wintering, 671. 

Caint>lum curculio, studies, 157. 

Camnula pcllucida. (See Grasshopper, 
clear-winged.) 

(.‘amphor cultivation from Cinnamomum 
camphora, 142. 

Canada Experimental {Tarms, reports, 796. 
Canal weeds, peculiar organs of, 830. 
Canaries, breeding, treatise, 552. 

Candy — 

and candy materials, fumigated, hy- 
drocyanic add absorbed by TJ.8.D.A., 
561. 

from fruit products, Calif., 14. 

Cane beetles — 

climatic control, 853. 
effect of chcmotroplsm. 853. 
(Tnnkerworms, studies, TT.8.D.A., 254. 
l.'anned food — 

growth of paratyphold-enterltidis or- 
ganisms in, 266. 
thermal process time for, 02. 

Canning operations, scalding, precooking. 

and cbllllng in. U.8.D.A., 459. 
Cantaloups. (See Mnskmelons.) 

CapUtaria columbae, description, 361. 
Capons V. cockerels, value. Can., 570. 
Capparidaceae, evolution In. 330. 

Carabao. (See Water buffalo.) 
Carbohydrate — 

metabolism, relation to phosphates, 
566. 

metabolism, studies, 764,765, 
Carbohydrates — 

and glttcosides. treatise, 108. 
and Tltamin B, inter<U^ndeiic«« 868, 
In tomato leaves, N.T.Cotnell, 48. 
translocation In sugar maple, 27. 
transportation in plants^ 27. 
upward transfer, effect of ringing, 126. 
Carbolic acid emulsion for mealybug con- 
trol. Calif., 57, 

Carbon — 

bisulphide as mosquito larva^ffot 
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('arl)on — ContlDued. 
dioxide — 

abBorptloii in i)hotoBynthesis, 425. 
atmosphere, preparation in green- 
house, 827. 

consumption, apparatus for record- 
ing, 806. 

cycle in nature, treatise, 320. 
distribution in greenhouses, 234, 
327. 

effect on Bavtcviuui ahortum, 
Mich., 383. 

effect on plant growth, 424. 
evolution from soil, apparatus 
for study, N.J., 724. 
given off by eggs during iiicubu- 
tlon. W.Va., 77. 

in air of houses, effect of plants, 
126. 

. production, effect of adrenaline, 
026. 

production, effect of ethyl alco- 
hol, 626. 

production, effect of luetic acid. 
026. 

production from organic ocid.s, 
relation to iodine absorption. 
517. 

production of roots, relation to 
plant feeding pciwer, 28. 
ratio to heat production in cattle, 
168. 

requirements of DaviVuH abortu,s, 
481. 

dlsulllde, effect on soil bacteria and 
plant growth, 721. 
disulfide, toxic action, 881. 
tetrachloride" "• 

and cheuopodiiiin, antludmlzitlc 
value, 776. 

anthelmintic value in foxes, 182. 
us authelmintic for horses. 8S5. 
toxicity, 280. 

toxicity, effect of diet. 584. 

t'arbonate-bicarbonate titrations, mixed 
indicator for, 203. 

Carnations, culture, N.J., 737. 

Curophyllacoae seeds, morphological dif- 
ferences, 639. 

Cttrpocapm pomonclla, (Sec Codling 
moth.) 

Carrot seed-producing industry In Cali- 
fornia, 640. 

Carrots — 

effect of preceding crop, IM.. 23. 
varieties In United States, 640. 

Casein — 

basic amino acids from, 703. 
chemistry, U.S.D.A., 603. 
commercial, fat determination in, U.S. 
D.A., 606. 

compountls, notes, Del., 844. 
specific dynamic action, 085. 

Cussava leaves, vitamin A In, 65. 


Cassavas — 

seeding and topping tests, 132. 
variety tests, 132 ; Guam, 226. 

VattHla — 

hirfiUia as green manure and cover 
crop, 732. 

occid^ ntalis seeds, toxicity, 284. 

Castor oil production in Argentina, 22S. 
Castration, efftx't on ductless glands of 
rats, 480. 

Calalpa plantations, Idaho, 812. 
Caterpillar.^, venoinou.s, and urticarial af- 
fections. 368. 

i’atnip, wild, relation to cucurbit mosaic, 
647. 

Cattle — 

Africander, characteristics and 
16i». 

baby beef, finishing, Mich., 72. 
l>eef, cost of production, Calif., 401. 
Iwef, efr<?ct of winter rations on pas- 
ture gains, W.Va.. 568. 

. beef, feeding experiments, Calif., 71 : 

111., 460 ; Miss., 269 ; Wash.Col., 707. 
beef, herd inanag* ineiit, Wash. Col., 

870. 

beef, prodtiction In rsinge area, U.S. 
D.A., 672. 

beef, wintering, 309 ; S. C., 508. 
breeding llr.^t piinelple, 076. 
breeding in Iinlia, 2<>9. 
breetls of S\vit'4»-rland, 877. 
c'urbon dioxide: heat rnllo, 168. 
dairy, breeding, papers on, I’.S.D.A., 
576. 

dairy, ftediug exiieriiiients, 2T5, 276; 
Calif., 78 ; lia., 275 ; Guam, 275 ; 

111., 470; Kang., 477; Mich., 80; 
Mont., 477 ; Pa., 275 ; Utah, 80. 

dairy, luheritanee in. 111., 429. 
dairy, ininerai retjuirenients, Mich., 71. 
dlsiase. fatal, on coastal plains of 
Texas, Tex., S3, 
diseases, ir.S.D.A., 583. 
diseases of leinaKluctive* organs, Mich.. 
381. 

dual-purpose, in Miziuesota, 672. 
effeci of wintering on pasture gains, 
508. 

feeding experiments, 268 ; Ohio, 467. 
{t^cc also Cattle, beef and dairy, 
Calves. Cow’S, and Steers.) 
gestation period and birth W'eight, 
Idaho, 870. 

Industry, ofieit of tariff, 092. 
international trade In, U.S.D.A., 583. 
judging, treatise, 174. 
of Ca lupine region, studies, 478. 
pastur<‘, time uscti in foraging and 
resting, 808. 

plague. (8cc Uluvlerpest.) 
poisuniug. (iSet! livestock poisoning, 
Plants poisonous, and specie 
plants) 

production, range, costs and methods, 
894. 
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Cattle — Continued. 

protein requirements for milk pro* 
auction, 670. 

rations for fattening, Utab, 767. 

Red German, characteristics, 478. 
tick eradication, 280. 

(See alBO Tick.) 

{See also Calves, Cows, Heifers, and 
Steers.) 

Cauliflower — 

disease, correlation with strawberry 
red plant, 748. 

diseases, studies, N.Y. State, 543. 
leaf spot, studies, 744. 

(Ceoidomyia) Mayetiola destructor, (See 
Hessian fly.) 

Cedar reforesting upon Shume Forest Re- 
serve, 444. 

Celery — 

bacterial blight, control, N.Y. Cornell, 
245. 

blanching, new method, 640. 
diseases in Florida, Fla., 640. 
golden self-blanching variety. 00. 
hypoglycemia producing principle in, 
667. 

premature seeding, Mont., 040. 
seed stalk, early development, 130. 
yellows, resistant strains, Mich., 346. 
Cell salts, effect on intermediary metabo- 
lism, 161. 

Cell sap density, relation to environment, 
424. 

{See also Plant cells.) 

Cellulose deconiposJtioii, factors affecting, 
323. 

Cenangium populneum, notes, 152. 

Cenchrus viridis, striped grass looper af- 
fecting, 61. 

Centipede — 

affecting asparagus, Calif., 57. 
garden, notes, 469. 

Cenirosema app. as green manure and 
cover crop, 732. 

OephaMus sulrelongatus, notes, 551. 
CephaloUa elaeidis n.8p., description, 359. 
Cephalosporium aeremonium, notes, III., 
245. 

Ceratiiis oapitata, (See Fruit fly, Medi- 
terranean.) 

Cercospora n.8p., notes, 748. 

Cereal — 

chemistry, treatise, 609. 
collar disease, notes, 747. 
diseases. {See specific haste,) 
experimental station at RIetl, Italy, 
688 . 

food products. Insects in, control, 454. 
Fusarlum disease, 645. 
rust, control by high temperature, 646. 
mst, effect of weather, 646. 

{See also Rusts and specific hast 
plants,) 

Septoria diseases, 448. 
smut. (See Bmnt and specific host 
plants.) 


Cereals — 

culture experiments, Oreg., 436; U.8. 
D.A., 627. 

fumigated, hydrocyanic acid absorbed 
by. U.S.D.A.. 501. 
nursery trials, Idaho, 828. 
seeding experiments, U.S.I).A., 827. 
time of plowing tests, Mont., 436. 
time of seeding, effect on vegetative 
rhythm, 626. 

variety tests, U.8.D.A., 82T. 

(8cc also Grain aticf specific grains,) 
Ceresa bubalus. {See Buffalo treebopper.) 
Cerotoma trifuroata. {See Bean leaf 
beetle.) 

Chaeteeorista Javana, parasite of Betora 
niiens, 664. 

Chaleogonatopus nigrus n.sp., description, 
859. 

Charcoal, activated sugar, adsorption by, 

110 . 

Chariesterus cuspidatus, notes, 682. 

Chayote — 

fruit or leaves, vitamin A in, 65. 
leaves, proteins, digestibility, 63. 
Cheese — 

amylase In, U.S.D.A., 608. 
brands and standards, U.S.D.A., 575. 
colloidal chemistry of;' U.8.D.A., 508. 
fumigated, hydrocyanic acid absorbed 
by, U.S.D.A., 561. 

Gouda, making, 177. 
imports Into United Kingdom. U.S. 
D.A., 594. 

Jack, manufacture from goat's milk, 
Calif., 80. 

making, papers on, U.8.DjiL., 574. 
making, treatise, 279. 
marketing, cooperative, U.8.D.A., 593. 
mold, characteristics, 279. 
quality, effect of clarification of milk, 
Pa.. 279; Utah, 774. 

Wensleydale, mold aasociated with 
ripening, 879. 

Chemical — 

analysis, handbook, 806. 
dictionary, 409. 

elements in agriculture, rotation. 
Mich., 24. 

synonyms and trade names, diction- 
ary, 108. 

synthesis, treatise, 108. 

Chemistry — 

agricttltnral, studies. Pa., 201. 
colloid, appUcationa, 609. 
colloid, treatise, 609. 
deflniUons of terms nsed in, 409. 
dictionary, 609. 
in industry, treatise, 809. 
neglected chapter In, 109. 
relation to food, treatise, 25$. 
Cbenopodium oil, anthelmihtlc ralne, 777; 
Ohio, 84. 

Cherokee rose, analyses, Calif., TO. 

Cherries — 

bioomiiig data, N.J., 788. 
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Cherries — Continued. 

fertliiter experlmeott;, Kane.* 440. 
iuaecte affecting. West. Wash.. 56. 
nonset ting, cause and rennedies, Calif.. 

41. 

notes. Alaska. 536 ; N.Y.State. 46. 
pollination. 342; Calif.. 830. 
preservation by freezing, Calif.. 15. 
Seneca, description. N.Y. State. 46. 
sour, culture. West. Wash., 97. 
spray schedule for. West.Wash., 56. 
storage studies. Calif.. 41. 
varieties for Iowa. Iowa, 442. 

Cherry — 

diseases. West.Wash.. 53. 
fruit-dy. notes, Wash. Col., 852. 
leaf beetle, notes. Me.. 661. 
leaf spot, control, Kaiis., 450. 
sawfly, notes. Wash.Col., 862. 
seeds, germination. N.Y.State, 46. 
slug, notes, West.Wash., 56. 
trees, young, pruning, Wls., 538. 
Chestnut trees surviving blight. 550. 
Chestnuts, Japanese, Uchisophyllum com- 
mune affecting, 740. 

Chicago rate case, paper on, 168. 

Chicken — 

cholera, studies. Kans., 485. 
louse, notes. 355. 

pox and roup vaccine, use. Ky., 485. 
pox vacoino. value, ('allf., 82. 
spet'iflc dynamic action. 665. 

Chickens — • 

condemned, killing with calcium cya- 
nide. 782. 

effect of cod-liver oil, 676. 
ex|K*rimeiital. prevention of weak legs 
in. 274. 

extension of black in, genes for. 128. 
Leghorn, variability in weight, 172. 
mineral mixture for. Ohio, 476. 
roundworm parasite, Kans., 485. 
81ngle-Comb White Leghorn, postnatal 
growth. 772. 

White Leghorn, length and variability 
of bones, 772. 

(See al$o Chicks, Fowls. Hens, and 
Poultry.) 

Chick-peas In warehouses, fumigation. 359. 
Chicks— 

development, effect of thyroid grafts. 

868 . 

early, rearing. Mich., 778. 
feeding experiments. Can.. 570; Wis.. 
578. 

growth, effect of cod-Uver oil, 676. 
growth, effect of feed, 372. 
nutritional requirements, 178. 
sex relation to shape and weight of 
eggs, 629. 

X'Chromosomes in somatic cells, 219. 
Child- 

labor on Maryland truck farms, 492. 
labor on New Jersey farms, 591. 
welfare, rMatlon to dairy Industry, 
U.8.DJk., 674. 


Children — 

feeding. 64. 

(See altto infants, feeding.) 
growth and nutrition, photographic 
method of study. 261. 
growth studies. 362. 
height-weight table. 64. 
in cotton-growing areas of Texas, wel- 
fare. U.S.D.A., 791. 
nutrition of. mineral elements. 160. 
optimum amount of milk for, U.8.D.A., 
563. 

Children’s teeth, effect of diet on caries 
In, 763. 

Chili pepper stem and fruit rot. descrip- 
tion. 349. 

ChUonicneo seainaculata, color variations 
In. 355. 

Chinch bug attacks, difference of suscep- 
tibility of sorgo and milo to. Kans.. 433. 
Chinch bugs — 

affecting Sudan grass, Kans., 466. 
on corn, campaign against, Mich., 365. 
Cltlamydospor<‘8, formation in oak oidium, 
746. 

t'hloride — 

in loaf tissue fluids of Egyptian and 
upland cotton, .327. 

metabolism on cow’s milk and breast 
milk, .362. 

CMoridca ohaoleta, notes, Va.Truck, 44. 
Chlorides — 

effect on orange trees, Calif., 26. 

In plant tissue fluids, determination, 

111 . 

riilorofonn, effect on — 

oxidation of organic acids, 517. 
n spirntlon of dead and living tissue, 
51t?. 

Chromosomes — 
in corn, 328. 
somatic, of chicks, 219. 

Chry sa n themum — 

cuttings, diseases and parasites, 746. 
gall-mldgc, biology and control, Md.. 
456. 

nema, notes, 551. 

Chvyeomphalus — 

aonidum, control, 61. 

«pp.. winter mortality, 4.54. 

Chrygopa califomioa affecting beet leaf- 
hopiM'r, Calif., 68. 

Cieadellidae of Ithaca region, synopsia, 
N.Y. Cornel I, 758. 

Cirphie unipuncta, notes, 154. 

Cirro»pilu8 flavidnciuBt notes. Iowa, 358. 
Citricola scale, parasites of. 566. 

Citrus — 

aphid, control. Fla., 755. 
aphid on Spiraea, studies, 753. 754. 
blue mold rot, borax treatment. 451 . 
canker eradication in Florida, 550. 
canker organism, life history, Fla.. 242. 
canker, susceptibility of citrus apecles 
and hybrids, 54. 
dleback, studies. Fla., 248. 
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Citrus — Con tinned. 

diseane control^ Calif., 54. 

fruit market Inj? aj^encles, opera tint; 

methods and expense, U.S.D.A., 08. 
fruit, new l^homopsis of, 352. 
fruits, new aphid attacking, 754. 
fruits, spraying experiments, Fla., 250. 
fruits, transportation from Porto Klco, 
U.S.D.A., 530. 

(See also Lemons, Oranges, rtc.) 
orchard survey, results, Calif., 30. 
propagation, Importance of bud selec- 
tion in, 238. 

red spider, control, Calif., 60. 
rust mite, eritomogenous fungus at- 
tacking, 361. 

scab, factors affecting, 54. 

scale insects control, fuinlgatluii v. 

spraying, Calif., 60. 
seedlings, variability In, Calif., 40. 
stocks, studies, Calif., 39. 
trees, <‘aloium cyanide fumigation. 
Calif.. 56. 

trees, growth and corapoaklon. effect 
of certain ions, Calif., 820. 
trees in Egypt, Insect pests, 85.3. 
trees, pn>pagalioi! and culture in 
Egypt, 344. 

tr es, winter-injured, fruit from, 
('allf,. 30. 

white by. (8cc White fly, citrus. i 
Clay - 

coll<»Ids, electric charge of, 81 1 j 

Calif,, 20. 

flocculation and sedimentation. 121. 
fractloii.s, properties, 121. 
perim?abilit.v, calculation of coelll- 
cient, 619. 

rfde In mineral acidity of soils. 2J. 
soils, leaching, irtah, 719. 
soils under irrigation, alkali moveineiit 
In, 812, 

Clays, chemistry and physlc.-i, treatise, Sll. 

Cloinson College, notes, 100, 399. 

CJeome spinonn, alteniutiun of sexes. 127. 
(riiniate — 

adjustment of ngriculfure to, 114. 
effect on quality of agricultural prod- 
ucts, 114. 

of British CalumWa, 116. 

of lower RioASrande Valley, Tex., 493. 

of Maryland and l>eluware, 316. 

of Netherlands Indies, 508. 

of southern Africa, 616. 

relation to sheep production, 870. 

{See also Meteorology.) 

Climtitic laws, treatise, 808. 

< '1 imatologlcal — 

data. (See Meteorological olaierva- 
tlona.) 

history of Ohio, 316. 

Vlitorla cajanifolia as green manure and 
cover crop, 732. 

Cloateraeerifs tridneius, notes, Iowa, 35H. 
Clothes moth, new Insecticide for, 654. 
criotbing liandboofc for club members, 696. 


Altaswede red, characteristics, 831. 
beliavlor, Mich., 334. 
bird's-foot, seed production, 334. 
bud weevil, studies, 858. 
crimson, breeding experiments, Mich., 
334. 

crimson, seed production, U.S.D.A., 
136. 

diseases and control in Egypt, 745. 
disr-ases, studies. Ky., 446? 
eelworm disease, notes, Idaho, 844. 
Egyptian. (See Berseem.) 
germination and growth, effect of sul- 
fur, 423. 

hard coated seed, growing experiments, 
S.31. 

bay, fe(‘diiig value, lud., 169. 
bay, rnited States grades for, E.S. 
D A.. 92. 

Inoeulaiion, tests, 797. 
leaf weevil, life history, 355. 
l*af weevil, notes. Idaho, 85 1 ; Kans., 
452. 

mix <1 hay, United States grades for, 
U.S.D.A., 02. 

;iio.salc dls^'ase, relation to tempera 
tore, 350. 

powtlt ry loUdew, differences in sus 
ceptiblllty to, 540. 

je.l. Am«*rlcan stnilnK, HiiKceptlhinty to 
mildew’, Tenri., 528. 
r- d, culture e.xperii»e»)t.s,’ .\..l.. 732. 
red. berrl »e<'ds and brok(*n seedlings 
in. S31. 

re«!, origin, 737. 
re.l. H< ed production. .334. 
r«'d, sonr.*e'of-8e€‘d tests, Ohio, 73'*., 
»eil, Ktrnins and natlonalltlca. pro- 
dintlvlty. 135. 

red, variety tests, Idaho, 828. 
rotation experiments, X.Y.Corncll, 626. 
h€‘ed from southern France, character- 
istics, 733. 

seed, UtisHlan, Carophyllaccae In. 039, 
seed worm, studies, ISf.Y.Cornell, 255. 
uitones, iioIck. Knns., 452. 
spray Irrigation for, 287. 
subterranean, behavior, Fla., 224. 
subterraneuD. notes, 134. 
sweet. (See Sweet clover.) 

V, alfalfa bay for milk prixltiction, 
i’a., 276. 

wblte. treatise, 832, 

(.’lovers, nomenclature, 2*27, 

('Iwb work. {Ste Boys* clubs and flirls* 
clubs.) 

<’ot;eiic(fae, studies, N.Y.State, 619. 
('octidae- — 

in Busa colleciihit, list, 155. 
south Indian, notes, 166. 
CovcidencprtuH j ouHetsi n.sp., description, 
663. 

Ooccldlosis—- 

of poultry, account, 111., 86. 
studies, Uailf., 82. 
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( ocdnpllldH of South Imlla, 154. 

(^ovcopha{jn» Ri>p., notos, 557. 

CoccHtt pseMfloniapnolarvin, pnrasitoH of. , 
550, 

rockords — ' 

Immature, 870. * 

standardbrcd, iinproving flocks with, 
Ohio, 474. 

V, capons, value, Can., 570. i 

Cocklebnrs ns poisonous plants. IT.S.D.A.. 

178. ; 

Cockroach * . 

American, notes, 150. 

Anstralinn, notcB, 501. j 

(’ocoa. fumitfafed, hj'drocyanlc acid nb i 
sorbed by, IT.S.D..\.. .501. | 

Cocoa meal, feedlnj? value, Vt,. 077. 

(‘oroniit j 

bud rot in I*orto Rico. 151. j 

industry in Indo Chinn. 510. 

Industry in Portnjniese India. 510. ! 

leaf moth, notes, 855. , 

oil. TIanus Iodine values, 205. \ 

oil, Bulfiirie index, 411. | 

p.'iltn, replacement of terminal bud, ! 

528. ! 

press cake, vitamin A in. 05. j 

scale, notes. 855. 1 

I 

(’’oeoauts - - I 

culture experiments. (Juam. 252. ! 

Insects affecting, 350, 853. 
nut fall of, 151. 

Cod liver oil — 

♦•hemistry of, 203. 
concentrate, clinical experience, 203. 
durability of vitamin A In, 402. 
feeding to cows, effect on milk, 774. , 
hardened, i>otency of vitamin A In, 
401, 

manufacture and by-products, 805. 
value to laying hens, 273. 
vitamin A In, 05. 

Codflsh - 

insulin from. 804. 

specific dynamic action, 005. 

(^odling moth — 
control, 554, 
habits, N.Y.Stato, 552. 
in walnuts, control, Oallf., 50. 
in Yakima Valley, life history, U.S. 
D.A., 450. 

life history notes. Calif., 57. 
notes, Mich., 856. 
studies, N.J., 750. 

( 'offee — 

black rot, hibernating stage, 544, 545. 

borer, notes, 554. 

bug egg parasites, sex ratio, 383. 

dlebacl^ notes, 545. 

diseases, notes, 653. 

Investigations, 042. 

Liberian, fungus affecting, 151. 
new disease of, 249. 

Colchicnm culture and botanical charac- 
ters, handbook, 844. 


Cold storage — 

holdings, U.S.D.A., 003. 
on the farm, 880. 

plants in Australia and New Zea- 
land, 800. 

Collargol for destruction of Bacterium 
ahortua, Mich., 382. 

CollogcH. (.see Agri»*ultural colleges.) 
(b'llliunbola from Italy, list, 753. 

( ntlvtotrU hn tn — 

falcatum, notes, La., 548. 
Undrmuihiarum spore production, 
efteru of lactic ;«cid, .*>46. 
sp., not«*s, 1,51. 
tHfoHi, studies', Miss., 242. 

chemistry - 
•■ipplicatinns, OOi). 

of milk and dairy productR, IT R.D.A., 
.50.*:. 

fi-eatlKO, duo. 

m.aterials for mixlii;; oils and hard 
water. ir.S.D.A., 441. 
problems of mlik and dairy prod- 
ucts. 1(». 

r.dbdds - 

dei'i.rnposHloii of neutral salts by, 500, 
removal, effect on soil properties, 410. 
soil, binding power, 211. 
soil, composition, T'.S.D.A., 508. 

.soil, esllniatlng, 010. 
soil, h('al of wetting. 418. 
f'oloraftla spp.. new food plants for the 
.8outh. TbS.D.A., 340. 

( 'olonixntion — 

in Argontlnn, need for, .304. 
in Chile. 01. 

on farms In western Australia, 91. 
I'nJopfui e»*af;ro8ftf/fK, parasite of, N.Y. 

Cornell, 300. 

( olor — 

blindness, Incidence in, 524. 
chemical constitution, treatise, 201. 
effect on internal temperature of 
plants, 130. 

indicators for hllght disinfectants, 
740. 

inheritance and pattern characters of 
poultry, 430. 

inheritance in beans, Me., 430, 431. 
inheritance in fowls, 128. 
inheritance in potatoes, 32. 
of hydrangea blossoms, studies, 143. 
science of, treatise, 201. 
tests for vitamins, 313. 

Colorado - 

College, notes. 300. 

River problems, discussion, 1585. 

(Xdostrum — 

antibody transmission In, Mo., 679. 
mineral constituents, IJ.S.D.A., 576, 
Colls, feeding, method of equivalent feeds, 
874. 

Commercial statistics of Japan, 703. 
Community organization for country life 
program, 194. 
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Complement, variation, daring acnrvy, 264. 
Concrete — 

blocka, cinder, in piers, tests, 183. • 
crushed brick aggregate for, 685. 
draintile, curing conditions, 87. 
line posts, construction, Mich., 488. 
nonuniformity, causes, U.S.D.A., 184. 
pavement tests, methods, 87. 
pavements, design, U.S.D.A., 184. 
pavements, reinforced, survey, U.S. 
D.A., 783. 

popular mechanics handbook, 585. 
quality, effect of damp sand curing, 
87. 

strength in tension and compression, 
687. 

Condenser for distilling oils of wide boil- 
ing range, 11. 

Coniferous — 

nursery stock, shading, 643. 
timber soils, studies, Idaho, 816. 
Conifers — 

hardy, treatise, 841. 
northeastern, seed destruction by 
squirrels, 240. 
resin formation In, 427. 
transpiration studies, 345. 
Coniothprium diplodlella — 
notes, 640. 
studies, 849. 

Connecticut — 

Dairymen’s Association, proceedings, 
676. 

State Station, notes, 398. 

ConoiracheluB anaglypticus, studies, 167. 
Contarinia johnBoni. (fifee Grape-blossom 
midge. ) 

Cooperation. {See Agricultural coopera- 
tion.) 

Cooperative — 

movement in Russia, treatise, 95. 
societies in Punjab, 790. 

Copper — 

absorption from artificially colored 
vegetables, 259. 

acetates as non-staining sprays for 
grapes, 549. 

and lime sulfur sprays, anticrypto- 
gamlc values, 746. 
carbonate duster, miniature, 746. 
carbonate for smut control, Kans., 
445. 

carbonate for wheat stinking smut 
control, Kans., 50; Mich., 50. 
content of apricots, Calif., 
Indispensablllty in fungicides, 148. 
salts value in nticulture, 746. 
sprays, modification of leaf-surface 
conditions by, 746. 

sulfate, anthelmintic value, Ohio, 84. 
sulfate treatment for stomach worms, 
Ohio, 483. 
toxicity, 746. 


Copperas. {Bee Iron sulfate.) 

Corn — 

and hog prices, forecasting, 892. 
and soy beans, culture, Mo., 436. 
as sugar crop in Russia, 736. 

Belt Meat Producers’ Association, pro- 
ceedings, 168. 

borer, European, control, 855. 
borer, European, in Ontario, 355. 
borer, European, migratory habits, 
456. 

borer, European, spread in Ohio, Ohio, 
756. 

breeding experiments, Mich., 334 ; N.J., 
782 ; 8.C., 628 ; Tenn., 528. 
breeding methods, Biinn., 31. 
check-row planting, 832. 
chop, feeding value, Kans., 477. 
chromosome numbers in, 828. 
cost of production, W.Va., 589. 
culture experiments, Kans., 483 ; Miss., 
226. 

culture with legume and nonlegnme 
green manure crop, NJ^., 721. 
dominant mutation in, 628. 
dry-rot, notes, 649. 

ear characters, effect of fertilizers, 531. 
earworm, studies, Kan^., 452. 
effect of foreign pollen on kernel 
weight, 336. 

effect of preceding crop, R.I., 23. 
endosperm, phytosterols of, 110 ; N.Y. 
State, 708. 

fall seeding experiments, 633. 
feeding value. Mo., 369. 
fertilizer experiments, 132; S.C.. 528. 
for silage, variety tests, Utah, 732. 
germination and yield, effect of broken 
pericarp, 649. 

growth, relation to climatic conditions, 
682. 

bead smut, notes, Idaho, 844. 
hogging down, Kans., 469 ; Ky., 470 ; 
Mich., 74. 

improvement, 111., 227. 
inheritance of brown aleurone in, N.Y. 
Cornell, 727. 

inheritance of white seedlings in, 429. 
inheritance of xantha seedlings In, 
N.y.Cornell, 727. 
insects affecting, Kans., 452. 
irrigation experiments, Calif., 33. 

Jala, characteristics. 733. 
leaves, protein from, 802. 
meal, analyses, U.S.D.A., 78. 

New England, waxy endospenn in, 427. 
pericarp colors, inheritance, 222. 
planting experiment, Kans., 488. 
primitive sporopbyte in, 81, 32. 
protein and oil content, 111., 438. 
quantitative characters, correlation, 
621. 

root and ear rot, etudies, M.J., 744. 
root rot, notes, DeL, 844. 
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Corn — Continued. 

root rot, studies, Ky., 446. 
root worm In Connecticut, 464. 
rotation experiments, U.S.D.A., 827. 
rots, causes and symptoms. 111., 245. 
rust In Philippines, 148. 
seed, moisture content and viability In 
low temperature, 684. 
seed shortaf^e In Illinois, III., 186. 
seed, water absorption and germina- 
tion, 336. 

seedlings, green and albino, growth 
rate, 625. 

seeds, temperature coefficient of ab- 
sorption, 624. 

selection for exhibit purposes, Mo., 227. 
shelled, feeding value, Ind., 109. 
silage. (See Silage.) 
situation, Mich., 497. 
situation, relation to pork production. 

I7.S.D.A., 596. 
smut, control, Kans., 446. 
soft, chemical characteristics, S.Dak., 
267. 

soft, feeding. Mich.. 497. 
soft, storing. 111., 369. 
soft, use and preservation, IJ.S.D.A., 
631. 

soft, yields, Calif., 83. 
spacing tests, Tenn., 528. 
substitutes for pigs. Ohio, 478. 
supplements for pigs, Del., 871. 
sweet. (See Sweet corn.) 

V. kaflr for hogging down, Kans., 469. 
V. oats for work horses, N.Y. Cornell, 
771. 

V. oats for work mules, Mo., 272. 
varieties, U.S.D.A., 827. 
varieties, comparison, Conn.State, 688 ; 
Conn. Stores, 633. 

varieties for silage, milk-producing 
value, Conn.Storrs, 174. 
varieties, relative susceptibility to 
smut, Calif., 49. 

varieties resistant to chinch bugs, 111., 
483. 

variety teats, Ga.Coastal Plain, 224; 
Ind., 226; Kans., 433; Mont., 436; 
N.J., 782; S.C., 528; Wash.CoI., 
829. 

virescent seedlings In, N.T.Cornell, 
727. 

vitamin A In, 65. 
waxy, rare carbohydrate In, 329. 
weevil damage relation to husk, Qa. 
Coastal Plain, 226. 

yield and growth rate as affected by 
weather, 114. 
yldds, U.B.D.A., 627. 
yielda, effects of fertilizers, 581. 

Cornell Univeralty, notes, 100, 300, 590, 
689. 

Cornstalk — 

rot, eauae, 448. 

sirup, studies, 207 ; Minn., 206. 


Corpora lutea — 

effect on behavior of rats, 525. 
in ovaries of pregnant mice, counting, 
631. 

of the oestrous cycle In cows, 631. 
Corrodentia from Italy, list, 763. 

Corrosive sublimate — 

for potato seed treatment, Kans., 
446 ; Mont., 447. 

injury to seed bed, N.Y. State, 553. 
Corticium vagum on potatoes, 950. 

Coryza, contagious, description, 285. 
CoemopoUtea eordidus, (See Banana root 
borer.) 

Cost of living — 

among colored farm families, U.S. 
D.A., 791. 

in small factory town, N.Y.Cornell, 
296. 

studies, Ky., 400. 

Cost of production — 

and farm organization, studies, U.S. 
D.A., 190. 

projects of ’South Dakota, .890. 
studies, Kans., 489 ; Ky., 480. 

(See also spcoiftc crops.) 

Cotton — 

Acala, spacing experiments, 631 
anthrnenose, studies, S.C., 544. 
aphid, new preparation for, S.C., 663. 
aphid, notes, 853. 

areas in Texas, child welfare In, 791. 
Ascochyta canker, notes, S.C., 644. 
boll weevil. (See Boll weevil.) 
boll worm. (See Bollworm.) 
communities, one- variety, U.S.D.A., 

336. 

crops, world's, treatise, 104. 
culture experiments, 634. 
culture in Argentina, 734, 
culture in Arizona, U.S.D.A., 136. 
culture in Madagascar, 137. 
culture in Salvador, 832. 

Delfos, origin and characteristics. 
Miss., 136. 

disease, notes, S.C., 544. 
diseases and control in Egypt, 746. 
Egyptian and upland, hybrids, 32. 
experimental work in Egypt, 136. 
farms, organization and cost of pro- 
duction, S.C., 588. 

fertilizer experiments, 132 ; S.C., 531. 
flber, breaking load, effect of sulfuric 
acid, 227. 

fiber, internal structure, 437. 
fiber, length, from bolls at different 
heights, 227. 
fiber, salt content, 35. 
flea, notes, 454 ; S.C., 653. 
growth disorder in, 348. 
improved strains. Miss., 226. 
improvement work in China, 784. 
in Australia, treatise, 634. 
industry in British colonies, 137. 
Inheritance of lint length, 182. 
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Cotton — Continued. 

insects affectin«, 863. 
leaf tissue fluids, chloride in, *327. 
marketiujr, IT.S.D.A., 294. 
moisture relations, 632. 

Old and New World, chromosome num- 
bers, 824. 

Pima, and upland varieties, compari- 
son, 437. 

plant, alkaline reaction, 427, 619. 
plan cytology of, 823. 
pollen, medium for germination, 620. 
production in Louisiana, 336. 
production in Virginia, 336. 

Hatoon, quality, 13(». 

Sea Island, fertilizer experiments, 132. 
Sea Island, microspore formation in, 
823. 

seed bug, Egyptian, studies, 3.66. 
seed germination, 34, 737. 

(8cc nUo Cottonseed.) 
seedlings, damping^ff, control, 747. 
shedding experiments, 132. 
smalling or stenosis, new disease in 
Haiti, 660. 

spacing experiments, ; R.C.. 631. 
staple, effect of opening proceH.ses, 336. 
strainer, bacteria in, Calif., 80, 
Technical Research Laborator.v for 
India, notes, 800. 

terminal bud abortion in, non-inheri- 
tance of, 448. 

topping and stripping squares, effect, 
S.C., 632. 

variety tests, 336 ; CaliL, 33 ; Ga. 
Coastal Plain, 224 ; Tcnn., 528 ; 
Tex., 632. 

worm, notes, Ky., 452. 
yarns, breaking strength, relation to 
twist, 633. 

yields, Ga.Coastal Plain, 226. 
Cottonseed — 

meal, analyses, U.S.D.A., 78. 
meal, composition and nutritive value, 
364. 

meal, feeding value, 671 ; 111., 466, 
476; Ind., 169; Miss., 169; S.C., 
667 ; Tex., 672. 

meal poisoning and iron deficiency, 
271. 

meal poisoning In animals, 364. 
oil and ammonia content, 410. 
oil, Hanus iodine values, 206. 
oil, irradiated, antirachitic proper- 
ties, 762. 

oil production in Argentina, 228. 
oil, sulfuric index, 411. 

Cottonwood in Iowa, growth, returns, and 
uses, Iowa, 644. 

Country — 

life and school, treatise, 706. 
theatre movement In Connecticut, 696. 
{See al»o Rural.) 

Cover crops — 

culture experiments, Guam, 226. 
ferjUlisiiig value, Ohio, 28. 


Cover crops — Continued. 

for apple orchards, Wash.Col., 837. 
for coconut trees, Guam, 232. 

Cow pox, paper on, West.Wash., 608. 

Cow tester’s handbook, U.S.D.A., 478. 

Cow testing associations In New York 
State, accomplishments, 174. 

Cowpea — 

crop, effect of weevlly seed cowpeas, 
858. 

mosaic, transmission by bean leaf 
beetle, 646. 

('owpeas — 

as pasture crop, Kaiis., 4(»6. 
nnabham, yl»*lds, Fla., 224. 
fall seeding experiments, 633. 
irrigation experiments, Calif., 33. 
neiuntode.s affecting, Calif., 60. 
seeding experiments, Calif., 83. 
variely tests, (tiinin. 226; Kans., 433: 

Miss., 226. 
vitamin A in, 66. 

Cows — 

breeding, winter rations, Miss., 260. 
chatiges in diet, effect on composition 
of blood and milk, 877. 
change of form with age. Mo., 670. 
feeding experiments, 37,6, 376, 677 ; 

Can., 374; Vt., 677. 
genitalia, cliangeS during oestrnns 
cycle, 631. 

IIolstein-Frlesian, transmitting quali- 
ties for fat production, Del., 877. 
lactation, effect of gestation on, 478. 
maintenance requirements, Pa., 274. 
metabolism experiment, TJ.S.D.A., 577. 
milk production, {See Milk produc- 
tion. ) 

milk yields, effect of pregnancy, 773. 
on official test, feeding, 076. 
ovulation and cori^ora lutea forma- 
tion, 631. 

sterility in, control, 676. 
twinning tendency relation to milk 
production, 174. 

{See also Calves, Cattle, and Heifers.) 
Crab, fresh-water, of South India, 164. 
Crabs damaging imddy in Burma, 154. 
Orambue hortuellus. {See Cranberry 
Girdler.) 

Cranberries — 

frost injury, Wash.Col., 8,37. 
high bush, value and possibilities, 142. 
insects affecting, WastaXol., 863. 
spotted cutworm affecting, 61. 
Cranberry — 

bogs, weeds infesting, N.J., 737. 
girdler, control, N.J., 761, 
picking, studies, 040. 
soils, fertility and acidity studies, 
N.J.. 740. 

Crawfish, systematic and biological study, 
Miss., 262. 

Cream — 

■colloidal chemistry of, IT.8.D.A., 503. 
rising, effect of blood serum end skim 
milk, 278. 



1925] 


INDEX OF SUBJECTS 


945 


Cream — Continued. 

rising on milk, studies, 479. 
sweet, butter manufacture from, lJuiIi, 
774. 

testing, Bnb(!Ock method, Colo., 879. 
whipping, directions, N.Y.Stiite, 580. 
Creameries — 

and shipping stations, N.Dak., 592. 
cooperative, papers on, TT.S.D.A., SO.*!. 
Creamery — 

and testers’ license laws, 

575. 

license division, report, Tnd., 177. 
OremaMohomby<Ha lontanclla, notes, .*156. 
Crepls, genetic sliulles, Calif., 29. 

Crcpi 9 spp., interspecilic hybrids in, XiO. 
Cresol solutions, saponified, met hods of 
control, TJ.S.D.A., 50G. 

Cricket, tree, injury to prunes, 058. 
Crioceris asparagi. {Scr Asparagus beetle. i 
Crocidosema lantana, notes, .‘150. 

Crocu.s culture and botanical characters, 
handbook, 241. 

Cronartium rihicola. (S'cc White pine 
blister rust.) 

Crop — 

plant prol»lcina, re.search fundamental 
to solving, .520. 

production and soil management, 
treatise, 690. 

production, extension pr(jgram In, 
U.S.D.A., 597. 

reports, TT.S.D.A., 192, 290, 492. .595. 
092. 780, 895. 

rotations. (See Dotation ot crop.s.) 
variation, studies, 526. 
yields on soli experiment tlelds, Iowa, 
322. 

yields per acre in India, 396, 390. 
Crops — 

and Markets, monthly supplement, 
IT.S.D.A., 194, 297, 492, 504, 094, 
789, 896. 

effect on each other, R.I., 22, 
growth, relation to alkali content of 
soils, 812. 

on prairie sod, methods of handling, 
U.S.D.A., 828. 
spring, fall seeding, 633. 

(See also Field crops and speoifle 
crops.) 

Crossbills, food habits, U.S.D.A., 354. 

Crossi ng-over — 

effect of X-rays, 129. 
in rats and mice, variations in, 128. 
Croesocephalus spp. parasitizing eqiiincs, 
86 . 

Crotalaria — 

sp., behavior, Fla., 224. 
spp. as green manure and cover crop, 
732. 

usaramoensis, notes, 634. 

Crown gall, studies, 146. 

Cruclferae, evolution In, 330. 

Crude fiber. (See Cellulose.) 

Cryolite, insecticidal value, Tenn., 665. 

66688—26 5 


Cryp to laemus m on trouzi eri — 
notes, 865. 

parasite of citrophllus mealybug, 455. 
Cryptotermes brevis, resistance of woods 
to, 667. 

Crystalline substance with properties of 
bios. Isolation, 110. 

Cucumber — 

nnthracnose, conlrol, Kans., 449. 
beetle, striped, control, N.Y.State, 
663. 

beetles, control, Va.Truck, 43. 
mosaic in greenhouse, control, U.S. 
D.A.. 50. 

Cu<*iimbcr.s — 

cause of reduced yields in gi*een- 
houses, 234. 

fertilizer experiments, Ohio, 23. 
soil sterilization for, Kans., 449. 
varieties, Utah, 739. 
vitamin A in, 65. 

Cucurbit — 

diseases, control, Del., 843. 
mosaic, relation to wild catnip, 647. 
Cijcurblts, insects affecting, 356. 

(billcidae of Australia, 557. 

Culture — 

media, amino nitrogen determination 
in, 212. 

media, changes in H-ion concentration 
in. 409. 

media, fungi growth on, 216. 
solutions. Iron solubility in, N.J., 726. 
Currant — 

aphid, control, N.Y'.State, 455. 
seeds, germination, N.Y^.Corncll, 46. 
Currants — 

black, big bud and reversion disease, 
053. 

black, reverted, structure, 654. 
culture and relation to wliite-pine 
blister rust, U.S.D.A., 343. 
notes, Alaska, 530. 

Cuscuta in Iowa, 639. 

Cut-over — 

hardwood lands, regeneration, Mich., 
48. 

land, plowing, 286. 

Cutworm — 

pale western, effect of weather, Mont., 
453. 

spotted, on cranberry, 61. 

Cyanaraide — 

effect on bacteria in soil, 613. 
fertilizing value, 123. 

Cycloccphala immaculata, parasite of, 62. 
Cyclones — 

tropical, and sun spots, 114. 
tropical, effect on weather of mid- 
latitudes, 808. 

Cylas formicaries. (See Sweet potato 
weevil.) 

Cylin4rocopturus jatrophae, new economic 
insect, 458. 

Cylindrophai'vnx omata from zebra, 385. 
Cpperus rotundas, life history studios, 830. 
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Cystine in protelnS) 802. 

Cytology, Introduction to, 823. 

Vacua oleae — 

campaign against, 660. 
control, International conference on, 
856. 

Dahlem Experimental Station, history and 
activities, 639. 

Dahlia cuttings, stimulation, 239. 

Dairy — 

and factory management, IJ.S.D.A., 
574. 

animals in Italy, IJ.S.D.A., 677. 
bacteriology, history, 177. 
barns, construction, Wis., 587. 
buildings for New South Wales, 489. 
cattle associations, work, IJ.S.D.A., 
674. 

Congress, World's, proceedlng.s, l^S. 
D.A., 573. 

Congress, World’s, report of delegate.? 

from Argentina, 479. 
council, quality control work, IJ.S.D.A., 
574. 

council work, IJ.S.D.A., 562. 
cows. (See Cows.) 
education, extension methods in, U.S. 
D.A., 697. 

education, motion pictures In, TT.S. 
D.A., 597. 

equipment, materials and standardiza- 
tion, U.S.D.A., 576. 
farm organization, W^ash.Col., 292. 
farming, educational and advisory 
work in, U.S.D.A., 574, 
farming in Japan, IJ.S.D.A., 577. 
farming in New York, N.Y. Cornell, 
689. 

herd, tuberculosis-free, establishing, 
779. 

herds, Holstein, Improvement, Nebr., 
376. 

Improvement associations, results, 174 
marketing plans, cooperative, IVls., 93. 
organizations, international, IJ.S.D.A., 
574. 

pedigrees, interpretation. Me., 679. 
products, advertising, cooperative, TT.S. 
D.A., 593. 

products, colloidal problems of, 10. 
products. International trade in, U.S. 
D.A., 694. 

products, marketing, N.Dak., 502. 
products, marketing, cooperative, U.S. 
D.A., 693. 

products, production and marketing, 
U.S.D.A., 674. 

publications, conference on, U.S.D.A., 
674. 

rations, effect of proteins In, Mo., 478. 
sires. (See Bulls and Sires.) 

Utensils, elimination of germs from, 
111., 278. 

wastes, aromatic bacillus from, 81. 
Dairying — 

ecoiiomic study, N.Y.Cornell, 292. 
experiments. III., 479, 


Dairying — Continued. 

in Brazil, IJ.S.D.A., 677. 
in Czechoslovakia, Improvement, U.S. 
D.A., 575. 

in educational Institutions, Instruc- 
tion, U.S.D.A., 596. 

In India, U.S.D.A., 574. 
in Kansas. 877. 
in Norway, U.S.D.A., 574. 
in Kussla, U.S.D.A., 675. 
in.struction in Cornwa 11,4 597. 
lessons on, for club., members, 196. 
papers on, C76. 
principles, treatise, 174. 
relation to child welfare, U.S.D.A., 574. 
research and education In, IT.S.I)..\., 
59C. 

resoarcl), disseminating results, TT.S. 
D.A., 574. 

trade associations In, status, U.S.D.A., 
592. 

(See also Creamery, Butter, Milk, etc.) 
Dallis grass, behavior, Fla., 224. 

Daniar and copal, notes, 146. 

Danaia Umniacc and parasites, life history, 
155. 

Dandelion, Tylcnchna dipsaci an'octlng, 153. 
Desheens, characteristics, composition, and 
food value, U.S.D.A., ,3,3(5. 

Date palm in antiquity, 238. 

Date palms in Egypt, 344. 

Vatura stramonium, chromosomal chime- 
ras in, 727. 

Deer, white-tailed, ticks affecting, 778. 
Deficiency diseases. (Sec Diet deficiency.) 
Dehydration. (See Drying.) 
r>elnwaro Station — 
notes, 300. 
report, 899. 

Delphaatus sp., notes, Fla., 251. 

Delphinium — 

bacterial leafspot, control, 54. 
root rot and bacterial blight, studies, 
N.Y.State, 50. 

root rots, studies, N.Y.State, 543. 
Vendrothrips hiapfnosns n.sp., description, 
854. 

Denitrification, chemical factors in, 621. 
Department of Agriculture. (See United 
States Department of Agriculture.) 
Dermaptera from Italy, list, 763. 

Derria spp., spraying and dusting experi- 
ments, Calif., 59. 

Derrls, test for ox warbles, 869. 

Derrlslne as aphlcide, Calif., 59. 

Desert — 

Egyptian, bioclimntic study In, 316. 
region, southwestern, vegetation, 328. 
Deaiantha nodva, studies, 662. 

Deamodium triflorum as green manure and 
cover crop, 732. 

Dewberries, culture, U.S.D.A., 237. 
Diabetes — 

nature of, relation to use of Intulln, 
464. 

standard diets for, 266. 
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Diabetes — Continued. 

treatment with insulin, 806. 
use of intarvln in, 264. 

Diabetic — 

diet, use of glycerin In, 464. 
patients, muscular cfOclency, 866. 
Diahrotiea vittata. (See Cucumber beetle, 
striped. ) 

Dialeurodvft dtri and parasites in India, 
164. 

Diamond-hack moth, notes, 252. 

JHnporthc — 

prrniclosa, cause of die-back in stoiw 
fruits, 160. 

phaReolorum, notes, Pa., 240, 

IHaprepcs ahhrcviatufi, notes, 636. 

Diarrhea, bacillary white — 

in poultry, Del., 886 ; Kans., 484 ; 
Mass, 484. 

of chicks, summary, Colo., 285. 
IHarthronompia hypogaca. (See Chrysan- 
themum gall-mldge..) 

niatrava mccJiaralis. (See Sugar cane 
borer.) 

VUndomclla javenRis n.sp., description, 361. 
Dicranotrnpifi maidis, dimorphism In, 155. 
Dietpovoulua spp. parasitizing equinos, 85. 
Dlcyandlarnide — 

action on plant growth, 122. 
fertilizing value, 422. 

Diet- 

accessory factors. (Sec Vitamins.) 
and public health, 461. 
deflelency disease, pathogenesis, 68. 
deficiency diseases, 307. 
deficiency diseases, prevention, 480. 
(See also Beiiheri, Pellagra, Rick- 
ets, etc.) 

deficiency, scnsltizution of organism to, 
365. 

efTect on teeth, 763. 
errors of, in urban population, 461. 
factors In hemoglobin production, 260, 
of children. (See Children.) 
of cow, effect on vitamin C in milk, 
877. 

of Infanta. (Sec Infants.) 
of Korean people, 461. 

(See also Food and Nutrition.) 
Digitalis, reciprocal crosses, progeny of, 
Pa., 232. 

Dlhydrositosterol preparation, 709. 
Dioryotria rentculella, notes, Mich., 366, 
Diphtheria — 

false, description, 286. 
of fowls, cause, prevention, and cure, 
886 . 

prevention, 480. 

Diplodia—— 

natalensiSt notes, 362. 

zca% notes, 640 ; Del., 844 ; III., 245. 

seeds on seed corn, Kans., 445. 

Ulpping tanks, arsenical, oxidation In, 82. 
Dips, arsenic determination in, 203. 


Diptera — 

Indian, progress in knowledge of, 155. 
taxonomic and synonymic tendencies, 
355. 

Dipwashes, arsenic in, determination, 82. 
Disease — 

incidence, relation to nutrition, 480. 
prevention, address, 480. 

Diseases — 

deficiency. (See Diet deficiency dis- 

eases.) 

of animals. (See Animal diseases and 
spcdfic diseaaca.) 

of plants. (See Plant diseases and 

apecifle host plants.) 

Distemper, clinical survey, 280, 
niatichlia spicata, notes. 351. 

Ditching with dynamite, Mont., 485. 

Dodder in Iowa, 639. 

Dog.s — 

police, treatise, 074, 

Rhepliord, origin, 272. 
treatise, 886. 

Immcstic science. (See Horae economics.) 
DoryUiimuH regiua, food habits, notes, 551. 
Dothidella ulci, notes, U.S.D.A., 550. 

Dough extensibility, determining, 12. 
Dougins fir — 

reproduction, effect of cutting meth- 
ods, 541. 

S('edlings, heat-resisting capacit.v, TF.S. 
D.A., 47. 

Dragonflies, Lahore, external genii alia, 155. 
Drainage — 

and Irrigation system, Mont., 485. 
construction on Newlands Project, 485. 
of lower Rio Grande Valley, Tex., 403. 
on farms, Wls., 287. 
syst' ins, run-off data for, 887. 

Draintile, concrete, curing conditions, 87. 

( DroaophiUi) Mclanogaatrr ampclophila, 
(Sec I’omace fly.) 

Drought effect on pale western cutworm, 
Mont., 453. 

Drugs, Inspection, Me., 258. 

Dry farming, rotation experiments, Oreg.. 
436. 

Drying by air and steam, treatise, 785. 

(See also Fruits, drying.) 

Duck trematode parasite, frog as Inter- 
mediate host, 684. 

Duck’s eggs — 

composition, 113. 
vitamin A in, 66. 

Ducks, feeding experiments. Cun., 671. 
Duodenum, human, Il-lon concentration in, 
664. 

Dustfall of February 13, 1923, 716. 
Dusting V. spraying for apples, Ind., 141, 
(See also Spraying and speciflo crops.) 
Dyes for coloring glymol, Mich., 314. 
nysdnetus traehypygus, notes, U.S.D.A., 
256. 

Bariaa — 

imulanut color variations in, 164. 
spp., parasites of, 154. 
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Earth’s crust, composition, 208. 

Earthwork cost, effect of haul, U.S.D.A., 
185. 

Earwiff, European--- 

control, Oreg., 253. 
notes, Wash.Col., 852. 

Eccoptogaster quadriapinoaua. {See Hick- 
ory bark beetle.) 

Rchinochloa species in California, Calif., 
33. 

Eehinostomum conoideum, frog as inter- 
mediate host of, 684. 

Echocerua cornutus^ life history and biol- 
ogy, 458. 

Economic - - 

condition of Soviet Russia, 800. 
equilibrium, world’s, agriculture and 
dairying in, U.S.D.A., 696. 
life, needs of, treatise, 794. 

Economics — 

of the home, field of research in, 597. 
principles, treatise, 795. 
rural. (See Rural economics.) 

Edostin analysis, Dakin’s method, 803. 
Education, agricultural. (See Agricul- 
tural education.) 

Egg production — 

as affected by artificial light, I’a., 272. 
correlation tables, seasonal and an- 
nual, N..T., 372. 

effect of calcium feeds on, Ky., 75. 
effect of inadequate rations, Kans., 
475. 

monthly costs and receipts, N.J., 573. 
proteins for. Can., 571. 
relation to Iwdy form, 076. 
studies, Calif., 76. 

winter, feeding for. Can., 670 ; West. 
Wash., 77. 

(See also Hens, laying.) 

Egg- 

proteins, biological value, 762. 
solids, estimation in noodles, 713. 
weight, relation to production, 675. 
yolk, antirachitic value, 263. 
yolk, Chinese preserved, composition, 
113. 

yolk, value for calcium deficient diets, 
260. 

Egg-laying contest, N..T., 476; West. Wash., 
573. 

Egg-laying contest, Utah Intermountaln, 
regulations, Utah, 174. 

Eggplant Phytophthora rot, notes, 648. 
Eggplants, spraying and dusting, Va. 

Truck, 43. 

Eggs — 

antineuritlc vitamin in, 161. 
carbon dioxide given off by, during 
incubation, W.Va., 77. 
color of, inheritance, 128. 
composition and decomposition, 113. 
distribution and prices In Great Brit- 
ain, 693. 

fresh, vitamin A in, 664. 


Eggs — Continued. 

hatchabllity, effect of Inadequate ra- 
tions, Kans., 475. 

hatchabllity, increasing, Ohio, 476. 
pTI value of white and yolk, Ky., 475. 
preserving and storing, Can., 572. 
sliape and weight, relation to sex of 
chicks, 629. 

vitamin A in, effect of prolonged 
storage, 664. 

white, tint in. Calif., 76.* 

Etdamia catmulata, cause of golden color 
in oak wood; 152. 

Eidamin, morphology and physioiogj', 215. 
Eimeria catitia n.sp., notes, 182. 

Eland, Eimeria canna in feces of, 182. 
Elastniis brcvicornis n.sp., description, 361. 
Electric — 

charge of colloidal cloy, Calif., 20. 
currents, atmosplieric, relation to plant 
growth, 808. 

motors and control, principles, 58(>. 
plants, farm, wind power for, 785. 
power in Washington, 182, 

Electricity — 

application to agriculture, research 
features, 688. 

for rural districts from Hydro-Elec- 
tric Power Commission of Ontario, 
183. 

industrial, treatise, 688. 

use in agriculture in Europe, 388. 

use in Itnl.v, 183. 

Electroanaly.sis, platinized alundum cath 
odes in, 310. 

Electrogcnotlcs, 29. 

Electrolytes, action on soil, 121. 

Eleusine ooraoann s('ods, smut on, 546. 
Elm leaf-beetle, account, Mich., 61. 

Elm leaf-beetle, notes. Me., 661. 

Embryonic development, chemistry of, 128. 
Emmer- 

history, distribution, and use, U.S. 
D.A., 34. 

stripe rust, notes, 648. 

Empoasca — 

Jabae, notes, 856. 

mali. (See Potato leafhopper.) 

maligna, notes, 856. 

Empusa — 

aphidia, notes, Mich., 354. 
erupta n.sp., description, 852. 
Encephalitozoon rabid, description, 380. 
Endocrine glands — 

and chick development, 368 . 
seasonal changes in weight, 669. 
Endothia parasitica, notes, 550. 
Engineering — 

aerial photography In, 345. 
agricultural, research at experiment 
stations, U.S.D.A., 485. 
agricultural, research in, 386. 
agricultural, studies, Calif., 86 ; 
Mont., 485. 

Engines — 

automotive, mechanism for antiknock 
action, 888. 
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Engines — Continut^. 

farm' gas, operation and valve timing, 
288. 

internal-combustion — 

air cleaners, testing, 186. 
air-cleaning devices, 185. 
carburetion requirements, 185. 
crankcnsc-oll dilution, 187. 
detonation in, effect of nitnjgen 
compounds, 887. 

exhaust, supplying ln*at from, 
89. 

filtering air in, benefits, 185. 
saving gasoline In, 487. 
tetralin for fuel, 784. 
water in oil pan. 18(5. 
tractor. (See Tractor engines.) 
English scientists, reeeiit visits by, 105. 
Kuterolu'patitla, infc'ctious. (See Black- 
head. ) 

Entomological — 

investigations in Georgia, 252. 
meeting at I’usa, proceedings, 154. 
Society of Ontario, history, .‘155. 
ICntoinology — 

iigrieultural, and iiarasitology, treatise, 
552. 

{ipplled, <»r rulestiiK*. 

economic, in India, pajicrs on, 154. 

ei'onomic, in Itussia, 554. 

forest, problems and met boils, 7,'*5. 

forest, recent work in, 154. 

Indian, cooperation in, 155. 

(See also Insects.) 

UnioDiophthora sp., notes, 755. 

I'hizyine acti<»iis, chemistry* tn'iitise, 409. 
Ftpilaelnm vurrupia. (Sec Bean beetle, 
Mexican.) 

Eplthelloniu, contagious, relation to faulty 
nutritiou In pigeons. 68. 

I'pitria : — 

cucunuris, (See I’otalo flea-beetle.) 
parrula. (See Tobacco fleiv beetle.) 
I'lnuruK iiidagator, notes, U.S.D.A., 456. 
l‘'(jni<lrie, nematode parasites of, 585, 
ICquines, blood of, 82. 

Kriochloa punciatOj striped grass looper 
alTecting, 61. 

I'Jrionola thrua;, notes, 301. 

IJriophyve — 

olcirot'Ufi. (See Citrus rust mite.) 
pyH. (See Pear leaf blister-mite.) 
t'rioBoma lanigvrum. (See Apple aphid, 
woolly.) 

Erysiphaceae — 
notes, 645. 
overwintering, 746. 
use of soda against, C46. 

IJrythrina Uthoftpcrrna as green manure 
and cover crop, 732. 

Erythrodextrin In waxy corn, 329. 

Erythron cura — 

spp. on grapes, Ky., 753. 
trieincta. (See Leafhopper, three- 
bunded.) 

Esca, paper on, 746. 


Estate accountancy, 491. 

Etherization, effect on renewal of growth, 
45. 

Ethyl- 

ace la tc-carhon tetrachloride mixture as 
fumigant, 602. 

alcohol, effect on carbon dioxide pro- 
duction by radishes, 626. 
alcohol, reaction of protoplasm to, 
215. 

Ethylene - 

dlchloride, anthelmintic value, 776. 
effect on respiration of lemons, 62(5. 
gas, use for blanching celery, 640. 
glycol, properties iin<l uses, 11. 
Kuhhmma amabilis, notes, 155. 

Eucalyptus — 

growth In California plantations, 
('alif., 742. 

of Western Australia, key, 742. 
Euethcola ruyiceps, studies, U.S.D.A., 250. 
Eugenia'S and gonellcs, treatise, 822. 
Eupclunis ullynli, notes, Iowa, 358. 
IJujtlialeruR citri, ])arasite of, li>4. 

Euphorbia, noles, 582. 

Euplvvirus sp., notes, 361. 

Eurymuit vnryiheme. (Sec Alfalfa eater- 
pillar. ) 

EuyyithJcpnin coco.s* on eoc(tnut palms, ,854. 
Ettrytoma <hryNOt/iri,v on bamboo, 859. 
l.'utettU- teneUa. (See B<'ct leafhopper. ) 
EuthripH U’iliei. (See Flower lhrip.s. » 

Ettireia a'lnithin lHu to, nolj's, .”.50. 

I’.wes 

breeding, wintcu'ing, Mont., 72. 

Merino, cross-breeding, I’a., 270. 

(See also Sheep.) 

E-voaecHH sp., notes, 352. 

Ex p(*rluien t station — 

hullotins, list, U.S.D.A., 07. 
new, in i’eru, 900. 

ICxiarlnn-ni stations — 

list of workers in agricultijre. U.S.D.A., 
O."*. 

work and cxpendituia'S, 40G. 

(See also Alabama, Arizona, etc.) 
Kxplo.sivc.s, velocity of detonation, 89. 
Export trade, llnancing, 493. 

Extenslmeter, description, 12. 

Extension work. (Sec Agricultural ex- 
tension.) 

Eallow5 methods of handling, U.S.D.A., 828. 
Fullow'ing experinrents, Kans., 434 ; U.S. 

D.A., 527. 

Farm — - 

account book entries, 1769-1782, 789. 
accounting, 788, 895. 
animals. (Sec Livestock and Animals.) 
building, styles, etTect of prices, 491. 
buildings, utilizing polos and timber 
in, 887. 

bureau movement, sociological impli- 
cations, 790. 

credit. (Sea Agricultural credit.) 
drainage, metliodsi of survey and de- 
sign, Minn., 584. 
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Farm — Continued. 

drainage systems, construction, Minn., 
585. 

economics, management and distribu- 
tion, textbook, 197. 
families, colored, cost of living, 
U.S.D.A., 791. 

homes and families, survey, Iowa, 694. 
labor. (See Agricultural labor.) 
management, Mont., 491. 
mechanics, Mich., 380. 
organization — 

and cost of production, ICans., 
489; U.S.D.A., 190. 
and costs on cotton farms, S.C., 
588. 

and management, 111., 490 ; Ky., 
893 ; W.Va., 589. 

and management in Indiana. 

tT.S.D.A., 200. 
in Kansas, U.S.D.A., 688. 
in Minnesota, U.S.D.A., 490. 
plumbing, TJ.S.D.A., 389. 
power survey, national, summary, 487. 
products. (See Agricultural products.) 
tenancy. (See Land tenancy and Land 
tenure.) 

Farmer — 

and agriculture, 896. 
reclamation, financial troubles, 182. 
relation to taxation and national In- 
debtedness, 393. 

Farmers — 

bankruptcy among, causes, 393. 
cooperative business organizations, de- 
velopment. TJ.S.D.A., 592. 
difficulties and complaints, 182. 
Farming — 

as business, treatise, 197. 
dairy. (Sec Dairy farming.) 
economic study, N.Dak., 291. 
partnerships in Tuscany, 690. 

(Sec also Agriculture.) 

Farms — 

business analysis, Ey., 489. 
developing, on South Dakota ranges, 
390. 

eighty-acre, in Indiana, Income from, 
U.S.D.A., 91. 

Fasting and undernutrition, treatise, 664. 
Fat excretion, 065. 

Fat, extracting from cacao products, 713. 
Fat globules, agglutination, 278. 

Fat production in animals, technique for 
study, 109. 

Fats — 

autoxidation, 10. 

import requirements in Germany, U.S. 
D.A., 297. 

origin and significance, 109. 
separation of unsaponiflable matter 
from, 712. 

(See (Use Oils.) 

Fat-soluble A. (See Vltlmln A.) 


Fatty — 

acid scries, insecticidal properties, 666. 
acids, odd v. even carbon, catabolism, 
606. 

Fauna of France, 164. 

Feces, lipoids in, source, 665. 

Feeding device, new, for experimental rats, 

201 . 

Feeding experiments. (Sec Cows, Pigs, cic.) 
Feeding stuffs — 

composition, Calif., 70. * 

home-grown, for fattening hogs, 370. 
In New York State, analyses, 706. 
inspection and analyses. Mass., 866 ; 
Me.. 268 ; N.H., 567 ; N..7., 167 ; Vt., 
167, 671. 

inspection and analysis In North Caro- 
lina. 670. 

inspection and analysis In Pennsyl- 
vania, 866. 

new, for dairy cows, TJ.S.D.A., 78. 
official samples, composition, N.Y. 
State, 71. 

succulent, feeding value, Can., 870. 

valuation, 166. 

wet V. dry, for pigs, 769. 

Pence posts, treatment, Mont., 485. 

Fenuita pumila on birch, 464. 
Fermentation — 

biochemical aspects, 624. 
industries, treatise, .315. 

Ferments. (See Enzyme.) 

Ferric chloride, effect on phosphorus recov- 
ery from soils, 817. 

I''cit!c glycerophosphate v. soluble ferric 
phosphate for soy beans, N..1., 725. 
ITerrous sulfate, anthelmintic value, 770. 
(See aim Iron.) 

Fertilization of crops, broadcast and row, 
817. 

Fertilizer — 

experiraemts, 322 ; Calif., 24 ; Del., 
119; N.Y.Cornell, 520. 
experiments at Piisa, 120. 
experiments at Wellcome Tropical Re- 
search Laboratories, 120. 
experiments In Sw'oden, 621. 
experiments with fine waste mixed 
fertilizers. 121. 

(Sec aim special crops.) 
handbook, American, 123. 
instruction, treatise, 816. 
materials from potaaslc rock, 514. 
mixtures, computation, TJ.S.D.A,, 324. 
requirements of soils. (See Soils.) 
Fertilizers — 

and Feeding Stuffs Act, report, 767. 
and use, 211. 

composition and cost, changes in, N.Y. 
Stete, 819. 

• composition and prices in 1923, N.Y. 
State, 24. 

for crops In Pennsylvania, 621. 
from superphosphate treated with am- 
monia, 514. 
home mixing, 215. 
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Fertilizers — Continued. 

iiispocUon and analyses. Conn. SI ate. 
Me., 62:i ; N.H., 724; Ore;;., 
515; S.C., 24; Tex., 515. 
inspection and analyses — 

In Kansas, 819. 

In Mainland, 123. 

In North Carolina, 215, 724. 

In Ponnsylvanla, 724. 
in Vermont, Vt., 924. 
leach Inff from soils, 81(5. 
nitrogenous. (See Nitrogenous fertl- 
lizer.s.) 

phosphatic. (See Phosphates.) 
potash. (See Potash.) 
selection and purchase, 724. 
selection and use, liandbook, 118. 
use, West. Wash., 515. 
u.sc In the hill for corn plants, 797. 
Fescue, meadow, s^hhI production. 3.31. 
Fentuea rubral occurrence and distribu- 
tion In Creat Britain, i;i7. 

Fiber, crude. (Sec Cellulose.) 

Fiber plants, Indian, studies, 523. 

Fibers, tendered, mlcroscoiiic structure, ;;37. 
Fiilia viticida. (See Grape root-worm.) 
Field crops — 

southern, treatise, 794. 

work in Bihar and Orissa, 132. 

work in England, 529. 

work in India, 227. 

work in Mysore, 529. 

work in I’unjab, 132. 

work in Scotland, 227. 

work in Uganda, 34. 

work In West Indies, 132, 227. 

(See also Crop.s, Forage crops, Ilotd 
crops, etc.) 

I’leld experiments — 

duplication, etlect of climatic complex, 
Calif., 24. 

effect of plot size and replication on 
experimental error, W.Va., 734. 
Student’s method, limitations in, 827. 
Fig smut, studies, 451. 

Fig trees, new psyllld injurious to, 357. 
Figs — 

diseases, cause, Calif,, 48. 
preservation by freezing, Calif., 15. 
Smyrna, culture, 642. 

Filaria, blinding, of Guatemala, 700. 
Filariasis in Australia, 285. 

Filberts, production and pollination, Oreg , 
238. 

Filter — 

bed, sprinkling, bacteriological popu- 
lation, 786. 

sprinkling, chemical changes in, 290. 
niters, sand for, size and depth, 686. 
Fire blight — 

organism, new host for, 449. 
studies, Tenu., 549. 

Fire insurance companies, cooperative, 
N.Y.Cornell, 691. 

Fires, effect on California pine forests, 
U.S.D.A., 542. 


Fin-worms, control, VVash.Col., 85.3. 

Fish — 

dried, vitamin A in, 65. 
meal, analyses, U.S.D.A., 78. 
meal, feeding value, 768. 

Flagellate infections, studies, 582. 
Flat-headed borer, repellent against, Mich., 
355. 

l-'larohaetcrium suavcolcns n.sp., dcscrip- 
Gon, 81. 

Flax — 

fall seeding experiments, 633. 
fibers, mlscroscoplc structure, 337. 
production in Michigan, Mich., 790. 
tesistance to Melampsora Uni, 645. 
seed production, U.S.D.A., 437. 
wilt, effect of soil temperature, 348. 
wilt, notes. Can., 846. 
wilt resistance in, Minn., 245. 
yields and agronomic dnt.a. Can., 733. 
Fli*aIiopper, garden, control, 753. 

Flics — 

house. (See House flics.) 

rearing for experimental purposes, 558. 

white. (See White fly.) 

Florida — 

Station, report, 299. 

University, notes, 300. 

Flour — 

cruke-makiug qualities, 250. 
gluten determination in, factors af- 
fecting, 112. 

moisture determination, 205. 
protein and ash in, converting to uni- 
form moisture base, U.S.D.A., 312. 
quality, factors affecting, 202; Ivans., 
410. 

quality, tests, 12. 

strong and weak, properties, 12. 

(Sec also Bread.) 

Flow’or thrlps — 

Florida, control, Fla., 250. 
on peanuts, Fla., 251. 

Flowers — 

culture, S.Dak., 143. 
numutain, treatise, 344. 

(.See also Plants, ornamental.) 
Fluorine compounds, insecticidal value, 
Tenu., 555. 
l''oals, pyemia in, 885. 

Fodder crops. (See Forage crops.) 
Follicular hormone of hen ovary, action, 
731. 

Fomes — 

ipnlarina, notes, 353. 
pinieola, physiological spccllization, 
550. 

Food — 

analysis, treatise, 113. 
consumption, production, and distri- 
bution, W.Va., 403. 
economy, treatise, 258. 
handling, treatise, 459. 
inspection, Me., 258. 
materials, intestinal reduction, 862. 
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Food — Continued. 

oral administration, effect on Inter- 
mediary metabolism, 64. 
products, textbook, 704. 
products, treatise, 258. 
rich in calcium and iron, lists, 64. 
selection, Ked Cross course in, 704. 
situation, German, and import require- 
ments, U.S.D.A., 297. 
tests, biological, 762. 
iiice also Diet.) 

Foods — 

calcium and pbospborus contents, 
table, 260. 

canned. {Sec Canned foods.) 
drying. {See Drying.) 
of East Indies, proteins and vitamin 
A In, 64. 

protein value, calculation, 666. 
Foot-and-mouth disease — 

causal organism, 170, 682. 
control, 881. 
immunization, 778. 
immunization, dangers in, 370. 
in Europe, control, TI.S.D.A., 583. 
methods of combating, 778. 
outbreak in California, 682. 
outbreak of, U.S.D.A., 282. 
prevention, 480. 
rats as carriers, 778. 
studies, 682. 

transmission by birds, 282. 
virus, lc<;ture and demonstration, 179. 
Forage — 

crops and summer feeding, 676. 
crops, culture experiments, U.S.D.A., 
527. 

crops for lambs, S.Dak., 170. 
crops of New South Wales, 830. 
crops, variety tests, Wash, Col., 829. 
grasses, damage from prairie dogs, 
U.S.D.A., 250. 

green, electrical and Italian methods 
of preservation, Calif., 70. 
plants, composition. Wyo., 368. 
plants, culture, treatise, 334. 
plants, native American, treatise, 334. 
plants, notes, Fla., 224. 
poisoning. {See Livestock poisoning, 
Plants, poisonous, and specific 
plants,) 

Forages, comparison for pigs, Idaho, 872. 
Forest — 

administration. {See Forestry.) 
entomology, problems and methods, 
753. 

Experiment Station, Northeastern, 
notes, 797, 

Insects, repression by Paleartic birds, 
554. 

manual, 345. 

pathology, notes. Can., 846. 
plantations, cultivation, Mich., 742. 
plantations, rainbow, report. Conn. 
State 643. 


Forest — Continued. 

planting in interiuountain regions, 
U.S.D.A., 643. 
policy for Oregon, 241. 
protective associatiou, work, 241, 
reproduction, factors affecting, 540. 
soils, nitrogen hxation in, 512. 
soils of Czechoslovakia, composition, 
511. 

species Injury from parasitic fungi, 
646. 

types In central Ilocky Mountains. 
U.S.D.A., 239. 

Forestry — 

aerial photography In, 345. 
almanac, 241. 

application of soil classltlcatlon to, 17, 

Congress, World’s, notes, 709. 

in British Columbia, 241. 

in British India, 444. 

in Brunei and I^ibuaii, 444. 

in Central Provinces, 044. 

in Dutch East Indies, 444. 

in Federated Malay States, 241. 

in Great Britain, 743*. 

in Idaho, Idaho, 842. 

in Malay Peninsula, 144. 

In New Zealand, 743. 
in Oregon, 241. « 

in Philippines, 843. 
in Province of Assam, 843. 

In Queensland, 843. 
ill Ilguudu, 241, 843. 
in United I'rovlnces, 345. 
practical, treatise, 345. 
survey of Illinois, 843. 
textbook, 190. 

F<irests — 

California coniferous, succession in, 
ns affected by fire, 144. 
mapping, use of airplane in, 345. 
national, accessions and changes in, 
842. 

national, of Arizona, U.S.D.A., 444. 
of the world, statistics, 841. 
of tropical America, treatise, 345. 
Forflcula auricularia, {See Earwig, Euro- 
pean.) 

Formaldehyde — 

and serum proteins, reaction between, 
801. 

for potato seed treatment, Mont., 447. 
hot, for potato seed treatment, Kans., 
445. 

Ftiulbrood, American — 

transmission by the moth caterpillars, 
758. 

treatment, 859. 

Foundations, abutments, and footings, 
treatise, 887. 

Fowl cholera — 

account. 111., 86. 
studies, Calif., 82. 
summary, N.J., 181. 



19253 


INDEX OF SUBJECTS 


953 


Fowl — 

diphtheria, cause, preveutlon, and 
cure, 886. 

post, European, in United States, 782. 
tick, longevity, 258. 
typhoid, account, 111., 86. 
typhoid, bacteriological study, 782. 
(f!ee also ChickonK. lions, I’oultry, 
etc.) 

Foxtail bacterial disease, notes. Ark.. 148. 
FrankUnieUa trifiai biftpinona, control, 
Fla., 250. 

Froemartins, dcvelopnuTit of genitalia, 130. 
Frosnocs, cost of grading with, U 8.D..\., 
184. 

Frit fly, damage to oats, 856. 

Frog ns host of Eohinoatomum conoiflcvm, 
584. 

Fruit — * 

bud formation, oxporimont station in- 
vestigations on, TT.S.D..V., 442. 
crops, winter injury, Wash. Col., 845. 
cuttings, rooting capacity in green- 
house, Calif., 40. 
farms, child labor on, 501. 
flies, Ethiopian, keys. 855. 
fly, Mediterranean, In Australia, 757. 
fly, Mediterranean, notes, 853. 
fly, Mediterranean, winter trapping, 
757, 

.hilces, carbonated beverages from. 
Calif., 14. 

maggot alTectlng cherries, West. Wash., 
56. 

pickers, seasonal, housing in Scot- 
land, 101. 

ripe, brown rot in, control, Calif., 40. 
seeds, storage and germination, N.Y. 
State, 46, 442. 

tree leaf-roller, c<*Dtrol, Idaho, 851 ; 

Mont., 453; Utah, 752. 
tree leaf-roller, studies, N.Y.State, 552. 
trees, dying in Hudson Valley. N.Y. 
State, 543. 

trees, fertilizer experiments, 140. 
trees for Iowa, low’a, 442. 
trees In mild climate, rest period, 45. 
trees, stone, fungi associated with die 
hack in, 140. 
trees, top-working, 640. 
trees, variation iu yield, Me., 428. 
trees, winter injury and sour sap dis- 
ease, Calif., 49. 

Fruit 5? — 

American, treatise, 342.- 
cltrus. {Bee Citrus fruits.) 
cold storage, 530. 

cooperative marketing In United 

States, 93. 

culture, Alaska, 636; Can., 341, 639. 
dried, fumigated, hydrocyanic acid ab- 
sorbed by, U.S.D.A., 661. 
dried, packaging, Calif., 14. 
dropping, factors affecting, Del., 822. 
drying, Calif., 14. 
new and noteworthy, N.Y.State, 46. 


Fruits — Continued. 

of Queensland, marketing. 394. 
phenological data, N..T., 738. 
pollination studies, 342. 
preservation by freezing, Calif., 15. 
production and prices in Canada, 640. 
small, pollination studies, 342. 
small, production, economic study, 
Wash.Col., 804. 
spray schedules for, Mo., 236. 
standard containers for, U.S.D.A.. 206. 
stone, diseases, U.S.D.A., 653. 
stone, nnreported diseases of, 248. 
use in candy, Calif., 14. 

{Bee aUo Orchards, Apples, Peaches, 
etc.) 

FiieLs, liquid, Government specifications, 
784. 

Fiimarineeae. evolution In, 330. 

Fumigation v. spraying for citrus scale In- 
sects, Calif., 60. 

Fungi — 

apical growth of hyphae, 216. 
differentiation, Mich., 346. 
growth on culture media, 216. 
in wood, effect of m<*thods of season- 
ing, U.S.D.A., 240. 

injurious to cultivated plants in 
Turin. 148. 

parasitic, biology, 746. 
phytopathogenic, action at a distance, 
746. 

W(>od-destr<»ylng, resistance to moist 
and dry heat, 55. 

wood-destroying, staining hyphae. .353. 
Fungicidal powders for wheat smut, 118. 
Fungicide and insecticide guarantee in Can 
a<la, 253. 

Fungicides-'- 

analyses, Conn. State, 537. 
copper in. indispensabilily, 148. 
on apple trees, tests, 848. 

{Bee al/to Sprays and apf^ciflc Htida.) 
F»ingns 

cultures, eeutral l>ureau for, 645, 7 4r», 
dison.srs of plants In Egypt, 745. 
spores, germinating and staining, 447. 
Fur-bearing animals, laws. U.R.D.A., 55. 
Furfural, detenninatiou, 804. 

Fusarium — 

cepao on onions, 348. 

Uni, notes, Minn., 245. 

Ivcopcrnici — 

control, Ark., 247. 
notes, 351. 
strains, Kans., 446. 
moniUforme — 

ascigerous stage and synonymy, 
448. 

notes, HI., 245. 
on seed corn, Kans., 445. 
studies, Teiiu., 544. 
oryzae « and fi, description, 747. 
oxyaporum, notes, Pa., 243. 
sp. on wheat, 747. 

spp. causing wilt, studies, Tenn., 544. 
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Fuaarium — Continual. 

spp., Minn., 648 ; N.J., 744. 

spp. on sweet potatoes, N.J., 744. 
Fusarium wilt, notes, 549. 

Fuaicladium — 

dendriticum. {See Apple scab.) 
effusum, notes, 152. 

Galerucella, systematic account and new 
species. Me., 6G0. 

Gambo bemp, studies, 034. 

Oambusia holhrooki, spernyatosenesls, 433. 
Game laws for 1924-26, U.S.D.A., 65. 

Game, protection, directory of officials for, 
U.S.D.A., 452. 

Garbage, sifted, fertilizing value, 123. 
Garden springtail as crop pest, 852. 
Gardening — 

handbook, 640. 

In California, treatise, 344. 
treatise, 138, 341, 640, 642, 741. 
Gardens — 

of South Africa, treatise, 344. 
plans and sketches, treatise, 540. 

{See also School gardens.) 

Gas — 

analysis apparatus, 615. 
engines. {See Engines, Internal-com- 
bustion.) 

gangrene and blackleg In cattle, 780. 
house waste, fertilizing value, 819. 
Gases absorbed on charcoal, Insecticidal 
value, Tcnn., 565. 

Gasoline tests, effect on carburetor adjust- 
ment, 487. 

Gelatin, specifle dynamic action, 665. 
Genetics and eugenics, treatise, 822. 

{See also Heredity and Hybridization.) 
Qcoeoris pollens affecting beet leafhoppor, 
Calif., 58. 

Geography — 

economic, treatise, 598. 
industrial, textbook, 899. 
political, New World problems in, text- 
book, 196. 

Georgia — 

Coastal Plain Station, reports, 299. 
College, notes, 697. 

Geotroplc excitation in roots, conduction, 
217. 

Geranium stem rot, notes, 749. 

Germ cells in potatoes, formation and de- 
generation, 126. 

German scientists, Ame'rlcan tour, 500. 
Germination — 

chemical aspects, 624. 
physiological aspects, 516. 
tests, duplicate, variations, 737. 
tests, laboratory and field, 737. 
Oihberella — 

moniliformis n.comb., description, 448. 
sauUnetii, notes, Del., 844 ; III., 245 ; 
Minn., 648. 

sauhinetii on seed corn, Bans., 445. 
Gipsy moth — 

control in New Jersey, 557. 
spread and winds, 355. 


Girls’— 

clubs, organization and programs, 795. 
4-H clubs in Missouri, 795. 

Gizzard worms In poultry, Kans., 481. 
Gladiolus — 

culture, Alaska, 636. 
leaf and corm disease, 654. 

Glladin, specifle dynamic action, 066. 
Olirieidia macvlata as green manure and 
cover crop, 732. 

OUricola porvelli, control, CaMf., 69. 
Glocosporium musarum, studies, 653. 
Glomerella — 

cingulata, notes, 549. 
sp., notes, 151. 

Glow worm, Indian, habits and life history, 
552. 

Glucokinin from yeast, 765. 

Glucose — « 

e<iuivalcnt of sugars, 800. 
fermentation ns affected by insulin, 
110 . 

fermentation by Uaoillus coll, effect of 
Insulin, Gil. 

fermentation, effect of Insulin, 203. 
Olucosides and carbohydrates, treatise, 108. 
Glutathione production in bacterial cul- 
tures, 611. 

Gluten — 

determination in wheat flour, factors 
affecting, 112. 

quality, relation to lipoids, 202. 
Glutenin imblbltional properties, dctennl- 
nation, 13. 

Glycerin, use in diabetic diets, 464. 
Glj'cerol — 

identification, 614. 

manufacture from sugar, fermentation 
proe^'sscs In, 315, 

Glyceryl margarato, including in diabetic 
diet, 766. 

Glymol, coloring matter for, Micb., 314, 
796. 

Oljjphina eragrostidis , parasite of, N.Y. 
Cornell, 360. 

Goats, Angora, weights of fleeces, Tex., 
569. 

Goat’s milk. Jack cheese from, Calif., 80. 
Goiter — 

In Michigan, survey and prevention, 
266. 

prevention and cure, 366. 
relation to iodine In food and drink, 
68 . 

Goldenrod leaf-beetle, notes, Me., 661. 
Qfinatopus cofLtortulus affecting beet leaf- 
hopper, Calif., 68. 

Qoniocotes gigas, control, Calif., 69. 

Goose septicemia, outbreak, 684. 
Gooseberries — 

culture and relation to white-pine blis- 
ter rust, U.S.D.A., 348. 
fertilizer experiments, 141. 
notes, Alaska, 536. 
varieties, 237. 

Gooset)erry seeds, germination, N.Y.Cornell, 
46. 
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Gouda cheese making, 177. 

Gousiekte in sheep, 84. 

Gout, effect on calcium In blood, 465. 

** Gouwzlekte ” veld, vegetation and flora, 
82. 

Oracillaria — 

azaleella, studies, 660. 

spp., notes, 361. 

syrini/ella, notes, Wash.Col., 852. 

Grain — 

airtight storage, 155. 
cooperative marketing in United 
States, 93. 

dressed, statistical analysis of yield, 
526. 

fall seeded, spring fertilization, Mich., 
796. 

fertilizer experiments, Del., 119. 
for laying hens, comparison, Mont.. 
476. 

futures, statlalical information, XI.S. 
D.A., 393. 

growing in Great Britain, early esti- 
mates, 194. 

heating caused hy insects, 555. 
manuring experiments. 722. 
mixtures for cows, testa, Kans., 477. 
mixtures for laying hens, Ky., 475. 
newly threshed, dormancy, 737. 
nutritive and vitamin values, ns af- 
fected by manure, 212. 
small, drill calibration, relation to 
stand and yield, 828. 
small, hay production, Mont., 435. 
stubble, spring v. fall plowing, 17. S, 
D.A., 828. 

testing In Montana, Mont., 638. 
trade documents, 890. 
w'eevils, fumlgnlion nguinst, IT.S.I). 
A., 601. 

winter, fertilizer experiments, 72.3. 
vield, relation to seed size, 731. 
yields and rainfall in Sicily, 16. 

{See also Cereals and Oats, Rye, 
Wheat, etc.) 

Granary weevil, resistance to Idgh and 
low temperatures, 458. 

Granite weathering, 323. 

Grap(‘ — 

ftnthracnose in Florida, 549, 
berry moth, notes, Mich., 354. 
bitter rot, notes, 549. 
black rot In Floiidia, 649. 
black rot, notes, Del., 844 
blossom midge, notes, Mich., 355. 
buds, microscopic studies, Calif., 43. 
downy ndldew, notes, 746. 

Icafhopper, control, 355, 658 ; Calif., 
66; N.Y.State, 553. 
leaf hopper, studies, Ky., 753. 
mildew control in France, 749. 
mildew, notes, 544. 
phylloxera and viticulture, 756. 
pigments, chemistry, CIO, 803. 
powdery mildew, control, N.Y.State, 
558. 

rootworm, control, N.Y.State, 658. 


Grape — Continued. 

white rot, notes, 549. 
white rot, studies, 849. 

Grapefruit — 

blue mold rot, control, 451. 
canning, Calif., 14. 
niclnnose, control, Fla., 241. 
Phomopsis from Isle of Pines, 352. 
transportation from Porto Rico, U.S. 
D.A., 5.39. 

Grapes — 

Alineria, production in Spain, 343, 
American, grafting, N.Y.State, 538. 
changes during ripening, 641. 
culture in Australia, 641, 
culture In English greenhouses, 341. 
culture in Yugoslavia, 142. 
culture, treatise, 641. 
drying, Calif., 14. 

fertilizer experiments, Mich., 740 ; 
N.Y.State, 537. 

grafted, value, N.Y.State, 443. 

Illinois, pruning and training, 641. 
improvement in Prussia, 740. 
leaf and fruit color, correlation, N.Y, 
State, 729. 
notes, N.Y.State, 46. 
preservation by freezing, Calif., 15. 
pruning, Calif., 43. 
pruning, Wash.Col., 837. 
varieties new for California, 343. 
variety tests, S.C., 537. 

Grapevines, dusting, Calif., 50. 

Grass — 

gall midges, notes, 155. 
looper, striped, studies, Cl. 
mixed hay, United States grades for, 
n.S.D.A., 02. 

rotathm experiments, N.Y. Cornell, 520. 
seed production, 334. 
seeds, longevity, 340. 

Grasses — 

composition, Wyo., 368. 

culture experiments, Calif., 33 ; Ga. 

Coastal I'lain, 225 ; Guam, 226. 
forage, imported into Porto Rico, 630. 
nomenclature, 227. 
of New South Wales, 830. 
of Pennsylvania, manual, 732. 
pasture and lawn, studies, Fla,, 224. 
seasonal productivity, 133. 

Septoria diseases, 448. 
variety tests, Idaho, 828 ; Kans., 433. 
wild, rOle in corn injury from sugar 
cane borer, 01. 

{See also Meadows, Pastures, and 
speciftc kinds.) 

Grasshopper — 

clear- winged, studies, Minn., 556. 
long-horned, on coconut palms, 854. 
Grasshoppers — 

notes, Mich., 355. 
synopsis, Utah, 454. 

Grassland In peat soli, Chilean nitrate for, 
613. 

(See also Grasses, Meadows, and Pas- 
tures.) 
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Gravel for roads. (Sec Road materials.) 
Gravimetric mlcrochemlcal technique, notes, 
612. 

Grazing — 

areas, improvement in India, 830. 
cost in Engrland, 391., 
of cattle and horses in pine planta- 
tions, 842. 

(See also Range.) 

Green manure — 

crops, legume and nonlogumc, compari- 
♦ son, N.J., 721. 
crops, studies, Md., 420. 
methods of handling, U.S.D..\., 828. 
value, 121. 

value at different stages of growth 
and decomposition, 721. 

Green manuring for potato scab control, 51. 
Greenhouse — 

crop yields, analysis, 233. 

Insects, summary, Mich., 252. 
leaf-tyer, on celery, Fla., 251. 
leaf-tyer, studies, 659. 
soil, formaldehyde treatment, 233. 
Greenhouses, carbon dioxide distribution In, 
234, 327. 

Grosbeaks, food habits, U.S.D.A.. 351. 
Grouse locusts, inheritance in, studies, 
Kans., 428. 

Growth and nutrition of children, photo- 
graphic method of study, 261. 

Growth, studic.s, 302. 

Growth-prombtliig accessory. (See Vita- 
mins) 

Guam Station, report, 299. 

Giianidlnlum salts, preparation, 212. 
Guanylurea sulfate — 

action on plant growth, 122. 
fertlizing value, 422. 

Ouignardia bidwelliit notes, 549. 

Guinea pigs — 

as diagnostic reagent for tuberculosis, 
682. 

immunization against abortion, Midi., 
481. 

Inheritance of characters in, Kans., 
427. 

lowered birth rate In winter, cause, 
632. 

Gutta percha trees, studies, 145. 
Qymnoconia interstitialis, uniuucloated 
aecidlospores In, 451. 

Gypsum — 

brands and composition, Oreg., 515. 
effect on acid soils, 621. 
effect on potassium availability, Ky., 
421. 

fertilizing value, 120. 
use, 121. 

Oyropua ovalis, control, Calif., 59. 

Hahetia defoUaria n.sp., description, 854. 
Hahroneum spp. parasitizing equines, 85. 
TIadronotus antestiac, sex ratios, 333. 
Haemonchus contortus in cattle and sheep. 
280. 

Ilalticus citri on celery, Fla., 251. 


Hampton Institute — 

agricultural training In, 298. 
notes, 100. 

JlapJoa lecontei, notes, Ky., 453. 

Hardwood cuttings, propagation, 837. 
Hardwoods, mixed, growth relation to 
thinning, 841. 

Hare, ICiiropean, In North America, 551. 
Harlequin bug, control, Ky., 4.53. 

Harvard Biological Institute In Cuba, 344. 
Hay — 

and silage, proportions for long year- 
ling steers, Wash.Col., 767. 
of Tlyparrhenia rnfa, value, 34. 
replacement by other feeds, 275. 

(Sec also Meadows, Grasses, and A1 
falfa, Timothy, etc.) 

Haymaking, artificial, studies, 688. 

Health — 

demonstration and nutrition, U.S. 
D.A., 562. 

public, and diet, symposium, 461. 
relation to meUtensis-nhortus group, 
U.S.D.A., 580. 

Heart, seasonal ebanges in weight, 669. 
Heat- 

effect on botuliniis toxin, 464. 
of wetting for estimating colloidal 
material In soils, 619. ' 
of wetting of soil colloids, 418. 
production In cattle, ratio of carbon 
dioxide to, 168. 

resistance of bacterial spores, studies, 
113. 

transmission through building mute 
rials, 288. 

(See also Temperature.) 

Heating plants, small, oil burners for, 489. 
IJedoMa puhescens on Liorantbaceac, 554. 
Heifers — 

cost of raising, N.Y.Cornell, 590. 
development, relation lo feeding and 
age of calving, Kans.. 276. 
protein requirements. Mo., 373. 

(See also Cow's.) 

Jleliophila nnipuncta. (Sec Army worm.) 
Jlcliothis ohsolcta. (Sec Bollw^orin and 
Corn onrworm.) 

TJclniinthosporlum 

pcdUiellatum n.sp., description, 619. 
sativum, resistance of barley to, 
Minn., 244. 

8pp., notes, 040. 
spp. on barley, 347. 

Hclmlnthosporium root rot of wheat, 347. 
Uemerophila pariana, present status, 355. 
Heniiptera from Italy, list, 753. 

Ilcmiieles areator, biological notes, 661. 
Hemlock — 

growth and silvicultural requirements, 
741. 

western, habits and characteristics, 
345. 

Hemoglobin regeneration In anemia, 260. 
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riemp — 

breeding experiments, Mich., 334. 
fall seeding experiments, 633. 
irrigation expeiiments, ('alif., 33. 
sex in, effect of environment, 525. 
yields and agronomic data, Can., 733. 
Hen, crowing, genitalia of, 333. 

Hen ovary, action of follicular hormone, 
730. 

Henequen fiber, procluctlon in Yucatan, 
IJ.S.I).A., 337. 

Hens, laying — 

calcium metabolism in, Ky., 75. 
protein feeds for, Tex., 572. 

(^ee also Kgg production.) 

Hereditary factors, nocessily for broader 
study, 620. 

Heredity— 

and animal reproduction, Kuns., 427. 

human, Meudellsm in. 427. 

in barley, .30, 31 ; Minn., 244. 

in Crepis, studies, 30. 

in dairy cattle. 111., 429. 

in IlibiHCUfi sahdariffa, 523. 

in kafir, 32. 

in pigs, 222. 

in plants, role, 29. 

ill poultry crosses, Kuns., 4.‘>0. 

in radishes, 523. 

in Ilaphanus, 30. 

In tobacco, 522. 
in tomatoes, Pa., 522. 

. in Wensleydale sheep, 332. 
in wheat crosses, 521. 
linked, in adzukl beans, 333. 
of absence of kidney In mice, 524. 
of albinism, 826. 
of birth weight in rabbits, 331, 
of brown akHiroiie In corn, N.Y’. Cor- 
nell, 727. 

of color. (iS’ee Color Inheritance.) 
of earllne-ss in wheat, 728. 
of egg size in pomace fly, 221, 
of night blindness, 430. 
of pericarp color In corn, 222. 
of pubescent nodes in wheat, 332, 
of retinal abnormality in white mice, 
429. 

of structural defects in descendants 
of X-ray treated mice, 131. 
of white seedlings in corn, 429. 
of xantha seedlings in corn, N.Y.Cor- 
nell, 727. 

valence in, hypothesis, 521. 

Herons in United States, 665. 

Hessian fly — 

free date, predicting, 667. 
life history notes, Kans., 452. 
parasite of, 663. 

parasite, polyembryonlc development, 
360. 

survey, Ohio, 456. 

HeteraMs — 

pallinaej control, Calif., 69. 
iBolonclie in pheasants, 86. 


TIeicrodera radicioola — 

depth distribution in soil, 654. 
notes, 551. 

Ileviia hraailimtaia. (/See Rubber.) 
Hexachlorethane, u.se against clothes 
moth, 654, 
llihiacua — 

cannahinua, studies, 634. 
aahdariffa. Inheritance in. 523. 
Hibiscus, ornamental, breeding, 143. 
Hickory — 

bartc Ixietle, effect of rainfall, 55i*. 
canker and disease, notes, 353. 
wood, decaying, succession of insects 
in, 753. 

Highway- - 

income from motor vebieles, (187. 
l>r.*i<‘tico, English, impressions, U.S.D. 
A.. 783. 

Uesoarcb Board, ]>rot eedings, (iS7. 
Irafiic in California. If.S.H.A., 5S.-i. 
transportation co.'^ts. 784. 
transportation courses, place and con- 
tent, 687. 

transportation surveys, IT.Ss.D.A., 184. 
Highways. {Sec Roads.) 
llia/Ki armif/rrn^ notes, 154. 

Histidine and arginine, ndation to growth. 
859. 

Hog cholera immunization, post-vaccina- 
tion trouides, 583. 

Hogs. (8ee Pigs.) 

Hokkaido Imperial Uiiiversiti’, develop- 
ment, 396. 

Holcovera iccryacella larva as citrus pest, 
OGO. 

Home — 

accounts, value and directions, 197. 
conveniences, treatise, 890. 

• economics — 

curriculum making in, 298. 
education, 396. 
education for 1924-25, 196. 
extension, 196. 
in education, treatise, 107. 
teaching at Antioch College, 396. 
type instruction sheets in, 96. 
grounds, planting, 239. 
relation.shlps, teaching, 794. 
llomona vopcaria, notes, 361, 

Honey — 

marketing In Maryland, 663. 
production, 663. 
production, papers on, 858. 
vitamin content, 64. 

Honeybees. {See Bees.) 

Hookworms — 

in foxes, control, 182. 
of cattle, preparasitic stages, 781. 
Hop diseases new to Great Britain, 747. 
Hop drop, proposed name, 748. 

Hop mosaic disease, studies, 547. 
Hoplocavipa cookei, notes, Wash.OoL, 852. 
Horiamenua fratcmiia, notes, Iowa, 358. 
Ilonniua haaalia, notes, 767, 

Horse bean, analyses, Calif., 70. 
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Horses — 

Argentine, spotting, 21U. 
blood of, studies, 885. 
exportation from Great Britain, 280. 
farm, care and management, U.S.D.A., 
272. 

feeding experiments. Can., 674 ; Mlcb., 
570, 772. 

mules, and motor vehicles, U.S.D.A., 
695. 

on pasture, time used in foraging and 
resting, 868. 

speed and massiveness, correlation, 
172. 

work, feeding experiments, N.Y.Cornell, 
770. 

Horticulture — 

courses in Rhine Province, 597. 
instruction in Cornwall, 597. 
studies, textbook, 696. 

House — 

flies, bacterial disease of, 558. 
painting, paper hanging, etc., treatise. 
089. 

Ilowardia zamiaCt parasite of, 063. 

Humin formation in protein hydrolysis, 108. 
Humus, properties, 121. 

Hurricanes, West Indian, and other tropi- 
cal cyclones, U.S.D.A., 416. 
Hybridization, Inheritance In, 29. 

{See also Plant breeding and speciflo 
(inimala and plants.) 

Uydnum septentrionale, parasite of trees, 
646. 

Hydrangea, soil acidity studies, N.J., 738, 
Hydrangeas, color control in, 3 43. 
Hydrochloric acid, effect on botulinus 
spores, 106. 

Hydrocyanic add — 

absorption and retention by fumigated 
food products, U.S.D.A., 661. 
gas for fumigation of chick-peas in 
warehouses, 859. 

gas treatment of nursery stock, status, 
654. 

liquid, fumigation costs, 360. 
Hydrodynamics, treatise, 684. 

Hydroelectric power — 
in Washington, 182. 
systems of Italy, 183, 

Hydrogen cyanide, fumigation for pear 
psylla, N.Y.State, 864. 

Hydrogen-ion concentration — 

determinations, standardizatiop of 
methods, 111. 
in soil, measurement, 204. 

Hydrophobia. {See Rabies.) 

Hylobius perforatue on olives, 062. 
Hymenoptcra — 

new parasitic, 869. 

parasitic, from Java and Sumatra, 301. 
HyparrUenia rufa, hay from, value, 34. 
Hypera punctata, life history, 366. 
ffyphantria cunea, {See Webworm, fall.) 
Hyphonvycosls of horses, studies, 781. 
Hypodetaeum oonotdeum, frog as interme- 
diate host of, 684. 


Hypoderma larvae destruction, 369. 
Hypoglycemia-producing principle in vege- 
tables, isolation, 667. 

Hypophyseal substance injection, effect on 
ovulation, 031. 

Hypophysis us affected by castration in 
rats, 480. 

Icc cream — 

bacterial content, 880. 
colloidal chemistry of, tJ.S.D.A., 503. 
formulas and standardization, Nebr,; 
580. 

making on the farm, Mich., 776. 
manufacture, effect of sugar in, Mo., 
679. 

manufacture problems. Pa., 279. 
ovenuu, Idaho, 880. 
plant and manufacture, treatise, 377. 
problems, papers on, TJ.S.D.A., 574. 
quality, factors affecting, 111., 479. 
quality, measuring, 775. 
sandiness in, Ind., 880. 
sugar substitutes in, Mich., 377. 
viscosity studies, Kans., 479. 
yield, factors affecting, Ind,, 880. 

Ice houses, planning and construction, 890. 
Ice miaklng In Australia and New Zealand, 
890. 

Icterohemaglobinurla in cattle, studies, 
Calif., 81. 

Idaho Station — 
notes, 398. 

publieulions available, 890. 
report, 809. 

Idiocerup spp.- - 
control, 554. 
life history noies, 155. 

Illinoia pisi. {Sco Peii aphid.) 

Illinois — 

Station, notes, 98, 498. 

Station, report, 496. 

ITnlverslty, notes, 98, 408, 697. 

Imhoff tanks, operating and resting, studies, 
N.J.. 890. 

Immunity — 

local, studies, 580. 

perinancut acquired, and tissue resist- 
ance, 680. 
symposium on, 8S2. 

Immunization. {Sea Anthrax, Hog chole.ra, 
Tuberculosis, etc.) 

Imperial Forestry Institute, courses of 
study at, 793. 

Inanition, biological and sociological as- 
pects, treatise, 664. 

Inbreeding, human, for eight generations, 
825. 

Incubating plant, electrically equipped. 
580. 

Incubation — 

experiments, 676. 
problems, Utah, 778. 
studies, Kans., 474. 

Indian meal moth, control by fumigation, 
359. 

Indiana Station, notes, 08, 699. 
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ludicntor, mixed, for carbonate-bicarbonate 
titrations, 203. 

Indiyujera spp. as green manure and cover 
crop, 732. • 

Indole derivatives, condensation with alde- 
hydes, 108. 

Industry, self-government In, TJ.S.D.A., 574. 
Infants — 

atrophic, calcium and fat metabolism, 
503. 

feeding, 64. 

feeding, review of literature for 1923, 
362. 

mineral in (da holism, effect of heat 
treatment of milk, 764. 
premature, growth studies, 302. 
respiratory metabolism, 261. 

(Sec aUo Children.) 

Influenza, equine, (^V'e Tl europneumonia.) 
Inheritance. (8'cc Heredity.) 

Insect and Test Act, innv regulations, 355. 
Insecticide — 

and fungicide gnurant<‘e in Canada, 
253. 

law of Connecticut, Conn. State, 537. 
Ins(‘cllcides — 

analyses. Conn. State, 537. 
desirable qualities, WIs., 56. 
new, for Mexican bean lK*etle, 555. 
none rsen leal, studies. 15S. 
toxicity, apparatus for testing, 356. 
iSce aUo Sprays and ttpeciflc formn.) 
Insects — 

affecting pecaii.s, systematic and bio- 
logical study, Miss., 252. 
boring, detection, 662. 
collecting in l‘anama, 852. 
control in IVnusylvauin, 646. 
control, nicotine for, 535. 
economic, control in I’ennsylvania, 657. 
economic, in Torto lllco, 453. 
economic, In Uganda, 554. 
forest. (See Forest ius(^cts.) 
heating of grain by, (‘ffect of fumiga- 
tion, 555. 

injurious, and parasites from Italy, 
list, 753. 

Injurious in Canada, 355. 
injurious in Madras, 154. 
injurious in New Brunswick, 852. 
injurious in Samoa, 356. 
injurious to crops. (See special 
crops.) 

instructions for killing, use in India, 
155. 

Mexican, in National Museum of Nat- 
ural History, list, 164. 
natural control, papers on, 356. 
of Mandalay, 554. 
of Quelpart Island, 654. 
of south India, notes, 155. 
on imported nursery stock, 664. 
orchard. (See Orchard insects.) 
pejsonallty of, 760. 
resistance to fumigation, effect of tem- 
perature, Calif., 57. 


Insects — Continued. 

scale. (See Scale insects.) 
subterranean, control, Wash. Col., 861. 
succession in decaying hickory, 753. 
sucking, control, 646. 
used ns food in Burma, 155. 

Insulin — 

and nature of diabetes, 464. 
clinical assaying, 667. 
convulsions in mice, effect of sugars, 
567. 

effect on carbohydrate and phosphorus 
metabolism, 766. 

ciffect on glucose fermentation, 110. 
effect on glucose- fermenting action of 
Bacillus coU, 611. 

effect on lactic fermentation of glu- 
cose, 203. 

effect on normal and diabetic blood, 
765. 

effect on phosphate excretion, 666. 
from codfish, 804. 

intraderrnal v. subcutaneous Injection, 
366. 

lecture on, 2(>5. 
manufacture in England, 11. 
studies, Oil. 

treatment of dlalKites, 865. 
use, 366, 

Inli-.rvin — 

fat, use in diabetes, 264. 
food value, 264. 
including in diabetic diet, 766. 
metabolism, 660. 
physiological behavior, 264. 
use in diabetes, clinical results, 666. 
International — 

Congress of Agriculture, arrangements 
for, 200. 

dairy organizations, TJ.S.D.A., 674. 
In.ytilute of Agriculture, organizing 
dairy shitlslics, U.S.D.A., 596. 
Uiiliber Conference, proceedings, .346. 
Intestinal — 

autointoxication, theory, 304. 
chemistry, 862. 

contents, reaction, relation to diet 
and flora, 163. 

Iodine - 

absorption of compounds, changes in, 
517. 

determination, 712. 
determination in biological material, 
613. 

dietary source from dried kelp, 366. 
gradient of permeability to, in seed 
coats. 29. 

in food and drink, relation to goiter, 

68 . 

in Michigan water supply, 265. 
number of soy bean oil, 636. 
numbers of cottonseed and coconut 
oils, 205. 

lonolization, use of term, 29. 
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Iowa — 

College, notes, 98, 900. 

Cooperative Livestock Shippers, pro 
ceedlngs, 168. 

Station, notes, 98. 

Jpa spp., notes, Calif., 58. 

Iridomyrmex humilia. (Bee Ants, Argen* 
tine. ) 

Irises — 

culture and hybridization, 741. 
handbook, 143. 

Iron — 

availability as affecled by aniiuonium 
sulfate, 320. 

nvailability for plants, factors affect- 
ing, 320. 

availability for wlieat, 123. 
deficiency In pigs, 271. 
deterniinatiou in biological substiinces, 
411. 

solubility in culture solutions, effect 
of pH values, N.J., 725. 
solubility in nutrient solutions, Calif., 
27. 

sulfate, anthelmintic value, Ohio, 84. 
sulfate, effect on black alkali soil, 
Calif., 21. 

supply In nutrient medium, 024. 

(See also Ferric.) 

Irrigation — 

and drainage water, comparison of 
composition, 486. 
development of West under, 182. 
experiments, Utah, 783. 

(See also special crops.) 

In Punjab, 886. 

of lower Rio Grande Valley, Tex., 493. 
projects, development, Senate hearing, 
182. 

spray, value, 287. 

supplemental, for Willamette Valley, 
Oreg., 287. 

water, measurement, Mont,, 287. 
water, saline, studies, Calif., 21. 
works of Ajmer-Merwara District, re- 
port, 687. 

Isoptera from Italy, list, 753. 

JalysuH spinosus affecting tomato, 00. 
.Japanese beetle — 

in Pennsylvania, 657. 
insecticide for, 168. 
notes, Mich., 458. 

.Taragua grass, behavior, Fla., 224. 
.Taundlce, leptospiral, in dogs, 782. 

Jelly formation, action of calcium chloride 
on, 62. 

Journal bearings, behavior, effect of oiliness, 
186. 

Kafir — 

culture. U.S.D.A., 828. 

Inheritance studies, 32. 
seed, ground, feeding value, Kans., 
477. 

v. corn for hogging down, Kans., 469. 
varieties, TJ.S.D.A., 827. 


j Kalotermes minor, control on power-line 
poles, Calif., 59. 

Kansas — 

College,* notes, 90, 198, 498, 699, 697. 
Station, notes, 198, 398, 097. 

Station, report, 490. 

Kaoliang, varieties, U.8.D.A., 827. 

Kelp, dried, use for iodine deficiency in 
diet, 300. 

Kemp fibers in Merino sheep, character- 
istics, 768. 

Kentucky — * 

Station, notes, 198. 

Station, report, 496. 

University, notes, 198. 

Kidney — 

inheritance of absence of, 524. 
respiratory activity and vitumlu It 
coiilent, 05. 

Kidneys - 

effect of intravenous mercnrochronie, 
080. 

seasonal changes in weight, 609. 
Kikuyu grass — 

characteristics and botanical descrip- 
tion. 533. 

value for poultry, 372. 

Kleidotoma sp., notes, Iowa, 358. 

Koufii, (‘ffect on physical properties of 
soil, 622. 

Kudzu, culture experiments, N.J., 732. 
lactation, dietary needs for, 176, 464. 
I^actic acid — 

bacteria In milk, enzymatic studies, 
879. 

effect on carbon dioxide production, 
620. 

manufacture, fermentation processes 
In, 315. 

production in diabetes after Insulin 
Injection, 205. 

Lactohacillus — 

acidophilus and L. hulgaricus, com- 
parison, 611. 

hulgarious and L. acidophilus, com- 
parison, 611. 

thermophilus, description, 278. 

Lactose determination methods, 411. 
Ladybird beetles, notes, Mich., 354. 

Laetilia cocoidivora attacking mealybugs, 
Fla., 251. 

Lambs — 

and wool for market, 870. 
crossbred, characteristics, 871. 
docking and castrating, 270. 
fattening, Nehr., 668. 
feeding experiments, 171 ; Idaho, 871 ; 
111., 468; Kans., 467, 468; Nev., 
468; Ohio, 468; Wash.Col., 672. 
forage crops for, S.Dak., 170. 
raising, 871. 

raising in New South Wales, 672. 

(Bee also Sheep.) 

Lamprophorus tenchrosus, habits and life 
history, 552. 

Lamziekte and loin disease, comparison, 
Tex., 84. 



1925] 


INDEX OP SUBJECTS 


961 


Land — 

clearing, studies, Minn., 88. 
credit. (See Agricultural credit.) 
cut-over. (See Cut-over land.) 
grant colleges. (See Agricultural col- 
leges.) 

plaster. (See Gypsum.) 
purchase In northern Ireland, 91. 
question in Finland, 892. 
reclamation, Fed<‘ral, achievements, 
182. 

reclamation policies, U.S.D.A., 00. 
revenues in Great Britain, 743. 
settlement, Calif., 01. 
settlement and colonization In Great 
Lakes States, U.S.D.A., 80.‘i. 
settlement in Australia, 05. 
settlement, organized, after reelama 
tion, 182. 

subdivision, in Sweden, 788. 
tenancy, share in rice districts in 
Philippines, 180. 

tenure in England, hi.story, treatise, 
91. 

tenure, relation to plantation organ i 
zatlon, U.S.D.A., 203. 
tenure, Spanisli, in Philippines, 180. 
tenure, studies, Xebr., 589. 
value.s, relation to rents, Tex., 189. 
Lantana — 

effect of sodium nrsenito, 830. 
insects, introduction into Hawaii, 350. 
Larch, western, germination, factors af- 
fecting, 541. 

r.Arvae, device for Inflating, 50. 
Laaioderma serricornc. (See Tobacco 
beetle.) 

Lanpeyrcaia intcratinctana. (See Clover- 
seed worm.) 

Laurel leaf-beetle, biology and control, M<*., 
G61, 

I.ead — 

acetate, basic, preparation, 501. 
arsenate and lime-sulfur spray, chemi- 
cal studies, N.y. State, 501. 
arsenate, determination of lend and 
arsenic in, 711. 

arsenate, determination of water-solu- 
ble arsenic in, 712. 

arsenate solubility in digestive fluids 
of bee, 600. 

boring beetle, notes, 002. 
determination in lead arsenate, 711. 
hydrogen arsenate, sticker for, N.J., 
761. 

number of maple products, determina- 
tion, 713. 

number of vanilla extracts, 713. 

Leaf crumpler, notes, U.S.D.A., 255. 

Leaf hopper, tbrec-baudod, notes, Micb., 355. 
Leafhoppers — 

affecting apple and potato, correct 
names, 856. 

of Ithaca region, synopsis, N.Y.Cornell, 
758. 


Leaves — 

carbohydrate and water content, rela- 
tion. 425. 

dried, absorptive capacity for carbon 
dioxide, 425. 

nitrogen In, diurnal variations in, 320. 
rust infection of, study In Petri dishes, 
Conn.Stato, 047. 
wound responses of, 518. 

Lecithin In milk and in mammary gland, 
U.S.D.A., 570. 

Legume — 

bacteria, isolating, Wash. Col., 822. 
roots, mycorrhizal fungi in, 045. 

.seeds, longevity, 340. 
liCgumes — 

and Sudan grass, ensiling, 08. 
culture experiments, Calif., 33 ; S.C., 
528. 

for green nranuring, comparison, 132. 
for hay, variety tests, Fla., 224. 
inoculation, Mich., 700 ; N.J., 732. 

(i8ce alao Nodule production.) 
mycorrlilzal fungus in roots, 740. 
new, characteristics and green manure 
value, 830. 

nitrogen experiments, 123. 
rotation experiments, Alaska, 528. 
urt'aae in root nodules, 28. 
variety tests, Guam, 220 ; Idaho, 828. 
(See alao Green manure and Alfalfa, 
Clover, etc.) 

Leguminous seeds, hard-coated, growing ex- 
periments, 831. 

Lemon — 

Altcrnarla rot, notes, Calif., 63. 
blue mold rot, control, 451. 
juice, antiscorbutic fraction, 710. 
oil for red spider control, 300. 

Lemons — 

growth and fruit bud differentiation, 
Calif., 39. 

respiration as affected by ethylene, 
026. 

Lentils, fall seeding experiments, 033. 
Lentinua lepideus, notes, 65. 

Lenzitca spp., notes, 55. 

Lvpldodcrma albohirtum, notes, 853. 
Lepidoptera — 

of Japan, notes, 600. 
of New York, N.Y.Cornell, 455. 
Lepidoaaphea ulmi. (See Oyster-shell 
scale.) 

Leptinotaraa ilecemlineata. (See Potato 
beetle, Colorado.) 

Leptoohloa nealleyi, striped grass looper 
affecting, 61. 

Oeptoaphacria avenaria n.sp., notes, 448 
Leptoapira icterohaemorrhagiae — 
in wild rats, 55. 
notes. 782. 

Lepua europacua pallaa in North America, 
651. 

Lepyronia guadrangularia, injury to com, 
464 . 
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Lespedcza — 

hay, feeding value, Miss., 276. 

Korean, culture experiments, Tenn., 
528. 

Lethol, test for ox wnrbles, 369. 

Lettuce — 

culture, 111., 440. 

grading, packing, and handling, 394. 
greenhouse production, U.S.D.A., 441. 
hypoglycemia-producing principle in, 
667. 

leaves, irradiated, antirachitic prop- 
erties, 763. 

seed germination, 737. 
strain tests, Idaho, 836. 

Leucaena glauca as green manure and 
cover crop, 732. 

1-Lenclc acid formation, 611. 

Leucocytes — 

monograph, 281. 

relation to mammary secretion, 376. 
Leuroceruft ovivorus, notes, 361. 

Levuana irideacena, notes, 863. 

Lice, biting, control, Calif., 69. 

Light- 

artificial, effect on egg production. 
Pa., 272. 

artificial, plant growth in, 626. 
effect on plants, 327. 

(See alao Sunlight.) 

Lights in chicken house, automatic switch 
for, Mich., 476. 

JAgyrua rugicepa. (See Sugar cane beetle.) 
Lilac-—” 

effect of ringing, 126. 
minor, notes. Wash. Col., 852. 
Limberneck — 

in fowls, account. 111., 86 
or botulism in chickens, West.Wash., 
386. 

Lime — 

arsenate. (See Calcium arsenate.) 
control law of Oregon, Oreg., 616. 
deficiency and soil acidity, studies, 21. 
effect on assimilation of phosphorus, 
Ohio. 213. 

effect on availability of phosphoric 
acid, 212. 

effect on black alkali soil, Calif., 21. 
effect on decomposition of organic mat- 
ter, 323. 

effect on hydrangeas, 143. 

, effect on nodulation of soy beans, 839. 
effect on yield and nitrogen in soy 
beans, N.J., 735. 

fertilizing value, 120; Del., 119. 
for poultry, source, Calif., 76. 
forms, comparison, 818. 
high-calcium and high-magnesium, ef- 
fect on soil reaction, 324. 
in cylinder soils, 119. 
inspection and analyses in Maryland, 
628. 

niter. (See Calcium nitrate.) 
nitrogen. (See Calcium cyanamide.) 
relation to crop production, Va., 422. 


Lime — Continued. 

rOle and importance in agriculture, 
818. 

water purification by, 389. 

(See alao Calcium and Liming.) 
Limekiln, plans and specifications, 819. 
IJmestone — 

brands and composition, Oreg., 615. 
effect on phosphoric acid in super- 
phosphate, 514. 

grit V. oyster shell for poultry, 
Calif., 75. 

ground, fertilizing value, Ohio, 23. 
in rations, effect on egg production, 
Ky., 76. 

making more available for farmers, 
819. 

Lime-sulfur — 

liquid, v. sulfur dust for apples, Ind., 
141. 

spray and lend arsenate, chemlcul 
studies, N.Y.State, 501. 

Liming — 

crop response to, relation of soil re- 
action, 17. 

In western Ohio, 422. 
studies, Guam, 214. 

TAmnaea atagnalia, development of liver 
fluke In, 584. 

TAmnerium ernaai femur, variability of life 
cycle, 561. 

Linkage — 

In Oenothera, 4.31. 

In rats and mice, variations in, 128. 
Linseed oil — 

Irradiated, antirachitic properties, 762. 
production in Argentina, 228. 

TApeurua heterographua, notes, 366. 
Lipochromos in etiolated wheat seedlings, 
610. 

lapoids, effect on gluten quality, 202. 
Liquors, malted, dietetic value, 365. 
Liatroderea nociva, studies, 662. 

JAatronotua latiuaculua, notes, 758. 
fAthovollctia platani, parasite of, 663. 

Liver — 

fluke development to cercarial stage, 
684. 

injury from carbon tetrachloride, effect 
of diet, 584. 

respiratory activity and vitamin B 
content, 66. 

seasonU changes in weight, 669. 
Livestock — 

and animal products statistics of 
Canada, 96, 792. 

and Meat Board, National, paper on, 
168. 

breeds of Australia and New Cale- 
donia, 167. 

cooperative marketing in United 
States, 93. 

crisis in La Plata region, effect, 304. 
diseases. (See Animal diseases.) 
feeding, treatise, 866. 
improvement, 674. 
industry, rdle of phosphorus In, 670. 
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Livestock — Continued. 

judging, for club memberB, 196. 
marketing, cooperative, future, 168. 
marketing, cooperative, in United 
States, 192. 

poisoning by alkali water, 199. 

(See also Plants, poisonous, and 
apeciflo plants.) 

shipping, cooperative, Ohio, 788. 
statistics. (See Agricultural statist 
tics.) 

water suitable for, 671. 

(See also Animals, Cattle, Sheep, etc.) 
Lloyd’s Alkaloldal Uengent, notes, Calif., 
59. 

Locust trees, black, plantations, Idaho, 842. 
JjOcfjp.eria ncvcrmanni n.g., and n.sp., de- 
scription, 179. 

I.oganl)errIes, i>r(scrvatlon by freezing, 
Calif., 15. 

Loganberry beverages, notes, Calif., 14. 
Logging — 

aerial photography In, 345. 
time studies, Callf., 47. 

Loin disease, notes, Tex., 83. 

Longitaraua menthae — 

n.sp., description, Mich., 758. 
notes, 499. 

Longspurs, food habits, U.S.D.A., 364. 
Louisiana — 

State Livestock Sanitary Board, re- 
port, 280. 

University, notes, 698, 

Lubricants, Government specifleations, 784. 
Lubrication — 

mechanism, 186. 
of bearings, theory, 687. 

Lucern. (See Alfalfa.) 

Ludiua noa'ius, rearing, 856. 

Lumber, kiln drying, demonstration 
courses in, TT.S.D.A., 496. 

(Sec also Timber and Wood.) 

Lupines — 

nitrogen fertilization experiment.**, 123. 
spray irrigation for, 287. 

Lyctua planioollis, temperatures fatal to, 
458. 

Lygua pal)ulinua, biology, 058. 
Lymphangitis, epizootic, rOle of staphy- 
lococci in, 483. 

Lyaiphlehua sp., notes, Mich., 354. 
Macroaiphum roaae, parasite of, N.Y.Cor- 
nell, 360. 

Macroaporium — 

ououmerinum, notes, Del., 843. 
aolanii control, N.J., 744. 
sp., notes, 748. 

Magnesium — 

determination in animal substances, 
014. 

metabolism in avitaminosis, 66. 
metabolism of cows, effect of protein 
In rations, Mo„ 478. 
salts, toxicity and accumulation in 
arid soils. N.Mex., 318. 
sulfate, anthelmintic value, 777. 


Maine Station, abstracts of papers, 497. 
Maize. (See Corn.) 

“ Mai do caderas,” treatment, 582. 

Malaria — 

Importance of animal prophylaxis In, 
155. 

in Australia, 557. 
prevention, 480. 

(Sec also Mosquitoes and Anopheles.) 
Malleln injections, formation of antibodies 
following, 180. 

Malleins, valuation, 885. 

Mallow rust, variability In, 746. 
Malnutrition. (See Nutrition and Under- 
nutrition.) 

Malt- 

analyses, 530. 
dietetic value, 365. 

manufacture, fermentation processes 
in, 315. 

vitamins in, 504. 

Malta fever, prevention, 480. 

Malva leaves, analyses, Calif., 70. 

Mammals, oogenesis in, 727. 

(See also Animals and specific kinds.) 
Mammary — 

secretion, 364. 

secretion, rOlc of leucocytes In, 376. 
Mammltis. (See Mastitis.) 

Manganese- 

effect on crops, 426. 

effect on vegetation, studies, 515. 

in plants, function, Ky„ 426. 

Mangels — 

breeding experiments, 437. 
effect on following crop, R.I., 23. 
Mango hoppers — 
control, 554. 
life history notes, 155. 

Manure — 

effect of time and manner of applica- 
tion, 722. 

effect on black alkali soil, Calif., 21. 
effect on crop growth, Calif., 23. 
effect on decomposition of cellulose, 
323. 

fertilizing value, Del., 119 ; Eans., 
440; Minn., 36. 
nltrllication, 622. 

relation to nutritive and vitamin value 
of grain, 212. 
storage, studies, 120. 
value for truck crops, treatise, 421. 
Maple — 

products, lead number, 713. 
sugar production and weather, Mich., 
416. 

sugar, translocation of carbohydrates 
In, 27. 

Maraamiua ecandens, notes, 150. 

Margarine, air content, 775. 

Maryaropus annulatua. (See Cattle tick.) 
Marine borers — 

control, Calif., 60. 
studies. N..T., 750. 
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Market — 

gardens. (See Truck crops.) 
reports, .U.S.D.A., 192, 290, 493, 695, 
093, 789, 895. 

Marketing — 

cooperative, and city marketing prob- 
lems, 192. 

cooperative central, organization, 
Minn., 93. 

cooperative, commodity plan, U.S.D.A., 
693. 

dairy products, U.S.D.A., 693. 
in North Carolina, N.C., 94, 290. 393. 
movement, cooperative, sociological 
implications, 791. 
of Kansas wheat, Kans., 489. 
programs for cooperative organiza 
tions, IJ.S.D.A., 691. 
studies, Calif., 92. 

Markets for agricultural products, elToct 
of European conditions, 093. 

Marl digging demonstrations, Mich., 24. 
Marog, effect on physical properties of 
soil, 622. 

Marsh lands of northern Michigan, map- 
ping, 17. 

Marwnia potentillaej notes, 362. 

Martynia bacterial disease, notes, 846. 
Maryland — 

State Beekeepers’ Association, report, 
663. 

Station, notes, 698. 

University, notes, 198, 698. 
Massachusetts — 

College, notes, 198, 699. 

Station, notes, 690. 

Station, report, 899. 

Mastitis— 

diagnosis, 885. 

notes, Conn.Storrs, 681. 

papers on, U.S.D.A., 683. 

Matricaria nigellaefolia, intoxication due 
to, 82. 

Matthiola, crosses between mutant and 
ancestral types, Calif., 40. 

Matthiola incana, reversionary character 
In, 330. 

May apple rust, expulsion of aecidiosporcs 
by, 450. 

Mayctiola destructor, (See Hessian fly.) 
Meadow fescue. (See Fescues.) 

Meadows — 

fertilizer experkneuts, 723. 
nitrogen fertilization, 613. 

(See also Hay, Grass, and Grassland.) 
Meadowsweet leaf-beetle, biology and con- 
trol, Me,, 661. 

Mealybug — 

citrophilus. In California, 466, 856. 
of British Isles, biology, 856. 
on pear trees, control, Calif^ 57. 
Mealybugs, control, Fla., 261. 

(See also Pineapple mealybug.) 

Meat- 

bill, reducing, 62. 

distribution and prices in Great Brit- 
ain, 693. 


Meat — Continued. 

fumigated, hydrocyanic acid absorbed 
by, U.S.D.A., 661. 
inspection, handbook, 881. 
packer as distributor of dairy prod- 
ucts, U.S.D.A., 674. 
powdered dried, digestibility, 259. 
putrefaction, relation to bacterial 
count, 460. 

scrap, feeding value, Tex., 572. 
scrap grades, feeding value, Calif., 74. 
vitamin A in, 65. 

(See also Beef, Pork, etc.) 

Meats, import requirements in Germany, 
U.S.D.A., 297. 

Media. (See Culture media.) 

Medicine, German -English diclionary of 
lerms, 580. 

Meguchilc spp., studies, Calif., 50. 

M egapariopsiH opaca, notes, U.S.D.A., 250. 
Meihomiati, new American, 831. 

Melampsora Hni, resistance of flax to, 645. 
Melanconium fuligineum, notes, 549. 
Melanoy aster ampvlophila. (See Pomace 
fly.) 

Melanotus sp. on sugar canc, 454. 
Meligethcs aencus, trap-control experl 
meiits, 554. 

Melon insects, control, Kans., 452. 

Melons, culture in English greenhouses, 
341. 

Mcnopon hiseriatum, control, Calif., 59. 
Menotoxin, effect on viability of sperma- 
tozoa, 524. 

Mercuric chloride solutions, fungicidal 
value, effect of hardness of water, 647. 
MercurocUrome injection, effect on kidneys, 
680. 

Mercury, metallic, insecticidal value, 654. 
Mcrker grass, breeding experiments, Fla., 
224. 

Merulius — 

lachrymanSt notes, 452. 
spp., notes, 65. 

Mestocharella javensis n.sp., description, 
361. 

Metabolism^ — 

basal, constancy of, 761. 
basal. In vitamin B deficiency, 262. 
basal, of women, variations in, 160. 
basal, treatise, 362. 
cage, description, 63. 
calcium and fat, of atrophic infants, 
663. 

intermediary, stimulating action of 
food, 64. 

Metals — 

and wood, strengths and related 
properties, 887. 
fatigue of, studies, 386, 387. 
Metarrhizium anisopliae, notes, U.S.D.A., 
260. 

Metastrongylus apri in pigs, 283. 
Meteorological — 

conditions in 1816, U.S.D.A., 715. 
fallacies, 114. 
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Meteorological- -Continued. 

observations, Alaska, 607 ; Oiinm, 
208; K.y., 416; Mass., 208, 416, 
017; Me., 416; Mont., 415; N..T., 
716; U.S.D.A.. 116. 01.6, 310, 414, 
416, 017, 715; Wyo., 716. 
tables for Lansing, Mich., 316. 
Meteorology — 

agricultural, organization in Ger- 
many, 16. 

papers on, U.S.D.A., 31.6, 414, 716. 
(Ser, also Climale, Rainfall, Tempera 
tore, Weather, etc.) 

Methyl alcohol detection in presence of 
ethyl alcohol, 714. 

Mexican revolution, agrarian phase. 780. 
Mice -- 

absence of kidney In, inheritance, 524. 
fertility in, 826. 

Inheritance of retinal abnormality 
in, 429. 

intrauterine anemia in ‘fotiisos, 028. . 
meadow, breeding, feeding, and habits, 
153. 

meadow. Individual and age varia- 
tion in. 452. 

oest rolls cycle in, effect of alcohol, 
632. 

prenatal mortality, determining, 631. 
sex ratio in, 630, 

(See also Rodents.) 

Michigan — 

Coll(‘ge, notes. 300, 409, 098. 

Station, notes. 99, 300, 499, 698. 
Station, quarterly bulletin, 97, 497. 
796. 

Station, report, 397. 

Microhracon — 

leefinansi, notes, ,*161. 
spp., notes, 85S. 

Micrococci, studies, N.Y. State, 510. 
Micrococcus, classiflcatlon of genus, N.Y. 
Slate, 520. 

Microrocruft ovnKs, niotahollsm, 162. 
Mlcrogravimetrlc determinations, technique, 
612. 

Microorganisms - 

in soil, effect of partial stcrilizatloii, 
N.J., 720. 

In soil, nuurhers, N..1., 720. 
stain for, 378. 

{8ec alifo Bacteria.) 

Mlcroalphones — 

ammonlflcation of amine nitrogen by, 
612. 

utilissaiion of mineral nitrogen by, 512. 
Microtcrya flavua, notes, 657. 

JUicrotus montanua yoaemite. Individual 
and age variation in, 452. 

Mikania aaandens as green manure and 
cover crop, 732. 

Mildew, control, 848. 

(See alao boat plants.) 

Milk— 

acidity, relation to composition and 
properties, 313. 

advertising In Connecticut, 670. 


Milk — Continued. 

amylase in, U.S.D.A., 503. 
and health, U.S.D.A., 662. 
and products, testing, treatise, 12. 
and science, treatise, 373. 
bacterial analysis, methods, Mich., 377. 
bacteriology, paijers on, U.S.D.A., 676. 
bottled, butterfat content of various 
parts, Calif., 81. 

bread, standards for milk content, U.S. 
D. A., 505. 

cans steaming over a jet, 111., 278. 
clean, relation to profitable dairying. 
076. 

coagulation by reunin, 177. 
coagulation during sterilization, U.S. 
D.A., 503. 

colloidal chemistry of. U.S.D.A., 503. 
colloidal problems of. 10. 
condensed and dried, use, U.S.D.A., 
562. 

condensed, bacterial content, N.Y.Cor- 
nell, 479. 

condensed, colloidal chemistry of, 
U.S.D.A.,' 503. 

condensed, thickening. U.S.D.A., 503. 
consumption, papers on, U.S.D.A., 562. 
cooling, spray and flood methods, 
Calif., 80. 

cooling tanks, insulated and uninsu- 
lated concrete, Calif., SO. 
cost of production, U.S.D.A., 590; 

Wash. Col., 292. 
cream line studies. Pa., 270. 
dried, as a food, U.S.D.A., 502. 
dried, bacterial purity in, U.S.D.A., 
576. 

dried, fumigated, hydrocyanic acid ab- 
sorbed by. U.S.D.A., 561. 
drliHl human, experimental feeding, 
864. 

dried, properties, 775. 
effect of heat treatment on luinernl 
metabolism of infants, 764. 
effect on calcium deposition as af- 
fected by diet and management of 
cow, GO. 

evaporated, sediments of, U.S.D.A., 
504. 

evaporated, vitamin B in, 201. 
fat, adulterants in, determination, 
314. 

fat globules, substances adsorbed on 
surface, 109. 

fat, keeping quality, U.S.D.A., 504. 
fat percentage, factors affecting, Mo., 
478. 

fat production, relation to age and 
weight. Mo., 478. 
fat yield, two-day tests, S.C., 577. 
feeding to laying hens, Ky., 475. 
filtration and clniiflcation, N.Y.State, 
679. 

flavor and odor, effect of cabbage and 
potato feeding, U.S.D.A., 578. 
goat’s, Jack cheese from, Calif., 80. 
grade A, production, N.Y.Corucll, 690. 
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Milk — Continued. 

growth-promotinj? and antirachitic 
properties, effect of cow’s diet and 
sunlight, 277. 
handling, 377. 

heat coagulation theory, TLS.D.A., 503. 
Il-ion concentration, effect of tempera- 
ture, 313. 

H'ion concentration, factors affecting, 

376. 

human, mineral content, 4G3. 
in bread, use, T7.S.D.A., 562. 

In the diet, U.S.D.A., 562. 
incomplete removal from udder, effect, 
175. 

Industry, price conciliation in, U.S. 
D.A., 591. 

keeping quality, determining, N.n., 

377. 

marketing, cooperative, U.S.D.A., 593. 
marketing organizations, cooperative. 
In United States, 192. 
nutritional value, papers on, U.S.D.A., 
562. 

nutritive properties, 804. 
official test, and preliminary milking, 
878. 

pasteurization, effect on vitamin C In 
milk, 877. 

pasteurization, papers on, U.S.D.A., 
575, 670. 

pasteurization, studies, 277 ; Mich., 
774. 

pasteurization temperature, 177. 
pasteurized, pin -point colonies in, 278. 
peroxidase In, effect of heat, 202. 
powder in baking, use, U.S.D.A., 562. 
powder, keeping quality, U.S.D..\., 505. 
powder, solubility, 504 
powder, water content, determination, 
U.S.D.A., 505, 

powders, tallowiness In, U.S.D.A., 604. 
production — 

feed cost, relation to fat content, 
878. 

protein requirement, 076. 
relation to twinning, 174. 
statistics of Switzerland, 897. 
utilization of energy in, U.S.D.A., 
577. 

utilization of food in, I'a., 274. 
with antirachitic properties, 774. 
with low bacterial count, 277, 
properties, production, and handling, 
478. 

quality, control, U.S.D.A., 676. 
recording in Scotland, U.S.D.A., 674. 
relation to child life and health, U.S. 
D.A., 662. 

ropy, cause, West. Wash., 377. 
secretion and feed consumption, rela- 
tion, 878. 

secretion and nutrition of cows, 
papers on, U.S.D.A., 675. 
secretion, rate, effect of accumulation 
in mammary gland, 176. 


Milk — Continued. 

secretion, relation to composition of 
blood, 878. 

separated, use for pig feeding, 674. 
serum, specific gravity, 774. 
skimmed. (/S’ce Skim milk.) 
supply, Improving and protecting, 
papers on, U.S.D.A., 575, 676. 
supply under tropical conditions, U.S. 
D.A., 562. 

sweetened condensed, crystals in, U.S. 
D.A., 603. 

sweetened condensed, determining total 
solids, 314. 

sweetened condensed, keeping quality, 
U.S.D.A., 504. 

testing, Babcock method, Colo., 879. 
transportation and distribution, papers 
on. U.S.D.A.. 576. 
use in diet and pellagra, 463. 
v. beef scrap for laying hens, Can., 
671. 

value, educating public to, U.S.D.A., 
662. 

water buffalo, cost of production, 894. 
watered, detection, U.S.D.A., 506. 
Mllk-for-health~ 

campaigns, community, U.S.D.A., 662. 
programs, posters by school children, 
U.S.D.A., 97. 

Milking machines — 

bacteria in, N.Y. State, 579. 
slmplltied type, tests, N.Y.State, 879. 
Millet- 

fall seeding experiments, 633. 
hay production, Mont., 435. 
pearl, hybrid condition, 830. 
seeding experiments, 830. 
variety tests, Ga. Coastal Plain, 224 ; 
N.J., 732; Wash.Col., 829. 

Millipeds in cold frames, control, Pa., 252. 
Milo— 

culture, U.S.D.A., 828. 
dwarf, culture experiments, Calif., 32. 
dwarf, irrigation experiments, Calif., 
33. 

Mincola indiffinella. (Sec I/cnf crumpler.) 
Mln«Tal — 

constituents of milk, U.S.D..\., 676. 
elements In maintenance of health, 
461. 

elements in nutrition of children, 160. 
mixture for chickens, Ohio, 476. 
mixture for pigs, Ala., 473. 
retiulrements of livestock, Mich., 71. 
resources of United States in 1923, 
216. 

supplements for pigs, Kans., 409. 
Minnesota-— 

StatioD>; ntii^tes, 098. 

Station, Vfeport, 698. 

University, notes, 99. 

Mint flea-hectle — 
notes, 499. 
studies, Mich., 758. 

Mireaa nitem, parasite of, 664. 
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Mississippi — 

Colloge, notes, 300. 

Station, report, 299. 

Missouri — 

Station, noles, 199, 499. 

University, notes, 199, 499. 

Mocifi repamla, studies, 01. 

Modecca diaitata, toxicity. 82. 

Moisture— 

determination in wheat and flour, 205. 
equivalent, determination In soils, 
Calif., 810. 

Molasses — 

feeding, eflPef^t on dairy cows. Pa., 276. 
feeding value. Mo., 466 ; U.S.D.A., 78. 
grass, behavior, Fla., 224. 
use as fertilizer, 324. 

Mold of cheese, characteristics, 279. 
.\i()l(‘cular movement, llrownlan, in plants, 
42<). 

MolUftia carliava, note.s, 352, 

Monmithia fflohuHfcrn, life history, 166. 
Monilia — 

on apricots, 160. 
sp., notes, Calif., 49. 

infKsrana, control, N.J., 744. 
Monophlebus' in India, notes, 165. 
Montana- • 

drain Inspection Laboratory, activi- 
ties, Mont., 638. 

Htatlon, report, 497. 

ISIoon, efTect on weather, 114. 

Moor soils, fertilizer experiments, 120. 

(See also Peat soils.) 

Mosaic — 

<Il.sea.se, host range, 047. 

(iiscas(‘d plants, bodies in phloem, 
Mich., 346. 

“ virus,” method of obtaining, 645. 
(Sec also atuuifle host plants.) 
Mosquitoes — 

in Australia, larval stages and biology, 
557. 

control, N..T., 752. 

(See also Anopheles and Malaria.) 
Moss, sphagnum and tree, water holding 
capacity, 842. 

Motlj-borers, injury from, 853. 

Moths, fruit sucking, of South India, 154. 
Motion plcliire.s — 

and dairy education, U.S.D.A., 597. 
of the United States Department of 
Agriculluro, U.S.D.A., 97. 

Motor — 

truck Impact tests, status, U.S.D.A., 
480. 

truck wheels, strength tests, 685. 
trucks, farm, operation, U.S.D.A., 288. 
vehicle accidents in Northwest, U.S. 
D.A., 783. 

vehicle fees and gasoline taxes, U.S. 
D.A., 184. 

vehicle license fees and gasoline tax, 
constitutionality, U.S.D.A., 480. 
vehicle registration, mid-year, U.S. 
D.A. 184 . 


Motor — Continued. 

vehicles as common carriers, regula- 
tion, U.S.D.A., 184. 

vehicles, horses, and mules, TJ.S.D.A., 
695. 

Mottling disease of sugar cane. (See 
Sugar cane.) 

Mountain parrot, notes, 652. 

Mouse typhoid infection, virulence and 
I lost su.sceptibllity, 731. 

(See also Mice.) 

Muck humus, nodule organisms in, 122. 
Muck, nitrogen in fertilizer mixture for, 
Mich., 722. 

Mules, corn v. oats for, Mo., 272. 

Mnng* l>eans, seeding experiments, Calif., 
33. 

Murgantia histrionica. (See Harlequin 
bug.) 

Muriate of potash. (See Potassium chlo- 
ride.) 

Muaca domesHoa. (Sec House flies.) 
Musri7ia pasruorutn in North America, 157. 
Muscle, respiratory activity and vitamin B 
content, 05. 

Mushrooms, Industry in I’ennsylvania, 342. 
Muskmelon — 

dow^ny mildew, studies, Del., 843. 
wilt in Japan, 348. 

Muskinclons - 

culture, N.J., 738. 
marketing, Calif., 92. 
nematodes affecting, OUlf., 50. 
spraying and dusting, Va. Truck, 43. 
Muskrat farming, treatise, 676. 

Mustard — 

beetle, notes, 252. 

fall seeding experiments, 033. 

Mutation In Oenothera lamarcklana, 329. 
Mutations, electrical, in botanical species, 
29. 

(See also Variation.) 

Miitillldae, bionomics and taxonomy, 155. 
Mycorrhizal fungus in roots of legumes, 
746. 

Mycosphacrella vUrvllinn on muskmelons, 
348. 

Mylahris Quadrimaenlatus. (See Four- 
spotted beau weevil.) 

Myrmelachista amhigua ramulorum, notes, 
257. 

Myzus fragariella, notes, 748. 

JUyzus mahaleh, parasite of, N.Y.Cornell, 
300. 

Myzus persicae. (See Peach aphid, green.) 
Myzus iHhis. (See Currant aphid.) 

A'abis Icaimiif notes, Calif., 58. 

Napier grass — 

breeding experiments, Fla., 224. 
yields, Fla., 224. 

Narcissus bulbs, production in United 
States, U.S.D.A., 239 
Tfasutitvrmea morio, notes, 057. 

National — 

B’ovest Reservation Commission, re- 
port, 842. 

formulary of United States, 177. 
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National — Continued. 

Veterinary Medical Association of 
Great Britain and Ireland, report, 
280. 

Nebraska — 

Potato Improvement Association, re- 
ports, 833. 

Station, notes, 900. 

Necrobacillosls in sheep, Mont., 483. 
Necrology, notes, 600, 800. 

Nectarines as future commercial fruit In 
New York State, 840. 

Nectria — 

coccinea, studies, 645. 
ditiaaima, control, 848. 
galligena and N. coednea, differences 
in, 448. 

galligena, studies, 645. 

Ncides muticus, notes, Calif., 68. 

Nematode- — 

larvae wandering In body of host, 777. 
parasites of lilquldac, 385. 

Nematodes — 

and Hylohius ahietis, 554. 
in soil, control, Fla., 249. 
parasitic, in South Africa, 86. 
parasitic in South African e^uines, 85. 
studies, Calif., 50. 

Nematodirua Icporia n.sp., description, 850. 
Nematoapora phaaeoli n.sp., description, 
448. 

yephantia aerinopa, outbreak at Manga- 
lore, 154, 

Neator notaMHa^ notes, 552. 

2^eurotoma nemoralia, parasite of, variabili- 
ty of life cycle, 561. 

Nevada Station, notes, 109 
Now Hampshire — 

Station, notes, 100, 500. 

University, notes, 100, 500. 

New Jersey Stations — 
notes, 190, 699. 
report, 795, 

New York State Station- 

notes, 398, 699, 699, 900. 
report, 698. 

Nicotiana ruatica — 

Inheritance of characters in, 522. 
nicotine content, N.Y.State, 634 ; I’a., 
252. 

source of nicotine for Insect control, 
535. r 

Nicotine — 

content of Nicotiana ruatica. Pa., 262. 
dust, making and use, N.J., 849. 
dust preparation, improved method, 
Calif., 48. 

dust, tests, N.J., 752. 
dust V. sprays, Pa., 262, 
dusts, loss of nicotine during storage, 
U.S.D.A., 666. 

for insect control, source, 636. 
loss from nicotine-soap preparations, 
cause, 309. 

sulfate treatment for stomach worms, 
Ohio, 488. 


Nicotine — Continued. 

toxicity and volatility, correlation, 
Calif., 59. 

Night blindness, inheritance of, 430. 

Miiella cla-vaia, absorption of various ions, 
Calif., 25. 

Nitrate — 

accumulation, relation to soil raois- 
ture, Utah, 719. 

Chilean, as top-dressing for grassland 
on peat soil, 613. 

industry, statistical review, treatise, 
622. 

nitrogen determination, 11. 
of ammonia. (/See Ammonium ni- 
trate. ) 

of lime. {See Calcium nitrate.) 
of soda. (See Sodium nitrate.) 

Nitrates — 

determination, methods, 204. 

In South African soils, seasonal vari- 
ation, 512. 

movements in soil and subsoil, 120. 
toxicity, movement, and accumulation 
in arid soils, N.Mex., 317. 

Nitrification — 

and nitrifying organisms, 118. 
as affected by dlcyandiamide and 
guanylurea sulfate,* 122. 
chemical, and sunlight, 420. 
effect of rotations, 816. 
experiments, 121. 
in South African soils, 211. 
of manure, 622. 
of phosphorus nitride, 514. 

Nitrifying organisms, Isolation methods, 
118. 

Nitroculture distrilmtion, notes. Can., 846, 

Nitrogen — 

amide and amino add, from nlfalfn 
plant, 010. 

aiul carbon delerminaUon, 202. 
and organic matter in soils, mainte- 
nance in dry land cultivation, 81.5. 
assimilation by mlcroslphones, 512. 
atmospheric, assiriiillation by forest 
soils, 512. 

atmospheric, fertllixers, greenhouse ex 
periments, 422. 

availability, effect of phosphoric 
acid-potash ratio, N.J., 722. 
basic, from alfalfa plant, 610. 
compounds, effect on detonation in 
internal-combustion engines, 888. 
determination, wet combustion method, 
612. 

distribution in bean leaves, 325. 
economy of soil, effect of fertilizers, 
421, 

fertilization, effectiveness and profit, 
723. 

fertilization of meadows, 723. 
fixation as affected by radioactive 
mineral, 22. 

fixation in forest soils, 512. 
fixation, soil conditions for, 815. 
in leaves, diurnal vayiatioiis in, 326. 
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Nitrogen-' Continued. 

in tree nutrition, function, 23(1. 

In weed.s, 53(1. 
industrial, treatise, 817. 
lime. (Sfce Calcium cyanamide.) 
metal)ollsm in avitaniinosls, (1(1, (17. 
metabolism of micrococci, N.Y.State, 
620. 

metabolism of plants, (Jalif., 25. 
of acid amines, ammonilicatlon, 512. 
pent as source of, value, 022. 
storage In bark parenchyma, 420. 
survey, 323. 

upward transfer, effect of ringing, 12,5. 
use in muck fertilization, Mich., 722. 
use on meadows, 513. 

Nitrogen-fixing bacteria in Vesuvian soils, 

‘X) 

Nitrogenous - - 

fertilizers, comparison, 422. 
fertilizers, new. of (ireat Britain, 122. 
fertilizers on Silesian soils, 323. 
materials, determination of nitrate and 
ammonia in. 204. 

Nodular typhlitis In pheasants, SO, 

Nodule "" 

bacteria in muck humus, 122. 

(NVe alno rodivivola.) 

formation of soy beans, effect of fer- 
tilizers. 338, 331). 

(N'cr also LeguiiK-s, lih>culation.) 
Nonpartisan L*'aguc, effect. 7fil. 

Noodles, analyses, 713, 

North Carolina — 

College, notes, 300, OHO. 

Station, notes, 000. 

North Dakota — 

College, notes, 300. 

Station, notes, 3()(b 

Nov.arsenohenzol, antbelmintic value, 777. 
Nun moth polyhedral di.seasc, cause, 554. 
Nursery stock, Injury from hydrocyanic 
acid gas, 554. 

Nut meats, fumigated, hydrocyanic acid ab- 
sorbed by, TT.S.D.A., 501. 

Nut trees, top-working, 040. 

Nutrient — 

media. (Sec Culture media.) 

solution, continuous renewal, effect on 
soy bean growth, 125. 
supply, high, effect on apparatus of 
assimilation, 123, 

Nutrients — 

effect on plant development, 123. 
of grasses, loss through ensiling, 208. 
Nutrition — 

activities In public schools, TT.S.D.A., 
502. 

animal. (See Animal nutrition.) 
clinic ns project for part-time school 
girls, 96. 

effect on incidence of disease, 480. 
in green scmlparasltes, 425. 
laboratory, report, 62. 
of children, mineral elements in, im- 
portance, 160. 


Nutrition — Continued. 

Piniuet method of determining, criti- 
cism, 461. 

plant. (See riant nutrition.) 
relation to disease, 280. 
studies in Berlin orphan asylum, 100. 
work in Labrador, TT.S.D.A., 562. 

{See also Diet, Malnutrition, and Un- 
dernutrltion.) 

Nuts -- , 

culture in northern United States, 143, 
pollination studies, 342. 
tryptophan and cystine in, 802. 
XutiaHin equi, notes, 885. 

Nyctalopia inheritance with myopia, 430. 
Xi/mphulu (lepunetalis, notes, 154. 

Cak - ■ 

annular rot, 640. 
golden, origin, 152. 
root fungus, studies, Calif., 49. 
soils, composillon, 511. 

Oaks, growth, relation to source of seed, 
842. 

(Jut - 

and tare silage. (See Silage.) 
grass, tall, sctnl prcaluction, 334. 
smut, control, Idaho, 844 ; Kans., 445. 
speckled blotch, notes, 448. 
stem rust resistant varieties, 347. 

(bits - 

l»rceding <*xperlinenls, Kans., 4.3.3 ; 

Midi., 334. 

eoiit of production, W.V;i., 580. 
culture experiments, Alaska, 528 ; 

Nel)!*., 520. 

drill calibration, relation to stand and 
yhdd, 828. 

effect of preceding crop, It. I., 23. 
fall s«'ediiig experiments, 033. 
fertilizer experiments, 723 ; S.(''., 528. 
field experiments, 533. 
forag<* yields, Mont., 435. 

Fowlds Hull-less, notes, S.Dak., 137. 
germination tests, Mont., 435. 
hulless V. ground, feeding value. Can., 
0 1 3. 

Inhcrltnnce in, Wash. Col., 825. 

Kanota, genetic studies, Kans., 433. 
Markton. smut immune variety, U.S. 
J b A ,, i.»o. 

natural cros.sings in, 727. 

rotation experiments, Mont., 435 ; N.Y. 

Cornell, 526 : IJ.S.D.A., 827. 
seeding experiments, Ga.CTOastal Plain, 
225 ; Idaho, 828 ; Nebr,. 529. 
spray irrigation for, 287. 
lime of plowing, Kans , 434. 

V. barley for pigs. Can., 873. 

V. corn for work horses, N.Y.Cornell, 
771. 

V. corn for work mules, Mo., 272. 

V. rape pasture for pigs, Cun., 873. 
varieties, Calif., 33 ; N.Y.Cornell, 635 ; 
U.S.D.A., 827. 

varieties and characteristics, treatist'. 
832. 
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Oats — Continued. 

variety tests, 337 ; 224 ; Ca. 

Coastal Plain, 224; Idaho, 828; 
Ind., 220; Kans„ 433; Mich., 790; 
Miss., 220; N.J., 732; Nebr., 529; 
S.C., 528; Wash.Col., 820. 
wild, varieties in California, Calif.. 33. 
yields, U.S.D.A., 527. 
yields after fallow, Oreg., 435. 
yields and agronomic data. Can., 73.3. 
Oheliscua cunicuti, notes, 859. 

Ocean temperatures, forecasting rainfall 
from, 207. 

Ochotona, synopsis of genu.s, 15.3. 
Ocfirosidia imniaculata, parasite of, 02. 
Odonate fauna of Palni and Nilgiri 11111s, 

Oceantfiua spp. (iSfee Cricket, tree.) 
Oedipodlnrie, taxonomic and ecological 
study, Utah, 454. 

Ornothera — 

hrevistylia, style length and fertility, 
variations In, 330. 

Jamarckiana, chromosomes, mutant 
characters in, 329. 

Oenothera, linkage with crossing over in, 
431. 

Ocaophapoatomum columhianum, life his- 
tory notes. 82, 181. 

Oostrous cycle — 

in cows, studies, 031. 
in mice, effect of alcohol, 032. 

In swine, external signs .nnd vaginal 
changes, 031. 

Oe.strus In sows, nature of secretion dur- 
ing, 031. 

Ohio — 

State University, notes, 000, 700, 707. 
Station, monthly bulletin, 497, 790. 
Station, notes, 700. 

Oil- 

burners for small heating plants, 480. 
crankcase, dilution problem, 187. 
crankcase, water in, 180. 
of Jiraaaica campeatria production in 
Argentina, 228. 

palms in Brazil, beetle affecting, 359. 
seed crops in Argentina, 228. 
seeds, high tryptophan content, 802. 
sprays, effect on apple aphids, 658. 
sprays, not^S, Wash.Col., 851. 
sprays, preparation and use, Wash. 
Col., 656. 

Oiled materials for apple scald control, 
tests, 653. 

Oils— 

distilling, condenser for, 11. 
emulsified, mixing with hard water 
and lime sulfur, U.S.D.A., 441. 
identification, 411. 
lubricating, specific heats, 586. 
separation of unsaponiflable matter 
from, 712. 

viscosity at high temperatures, 687. 
(See alao Fats, Cottonseed oil, 
Olive oil, etc.) 


Oleomargarine. (^?ec Margarine.) 
Olcthreutea chionoaema spp., notes, U.8. 

D.A., 255. 

Olive — 

fly, control, international conference 
on, 850. 

fly in Corfu, campaign against, COO. 
industry in Morocco, 142. 
oil, Palestine, composition, 412. 
oil, preparation and refining in south* 
em Europe, Calif.. 413. = 
oil production In Argentina, 228. 
oil, sulfuric index, 411. 
trees, flowering, fruiting, and vegeta- 
tive development, 740. 

Olives— 

culture and manufacture into oil, 343, 
fertilizer expt'rinients, 042. 

P.nlesliue, composition, 412. 
pickling in Mediterranean countries, 
Calif., 207. 

production in Spain, France, and 
Italy, Cnllf., 237. 

Onchocerca cactuticna of Guatemala, 700. 
Ouluii-- 

hull) di.sea.se, studies, 318. 

Fusarium rot, notes, Wash.Col., 845. 
maggot in Canada, 355, 
milk, studies, 07t). 

scale pigmentation, relation to dis- 
ease resistance, 840. 
smut in Indiana, 050. 

Onions — 

behavior during and after storage, 235. 
Bermud!!, American-grown, marketing, 
U.,S.1>.A., 503. 

effect of preceding crop, U.I., 23. 
production, economic study, Iowa, 788. 
rest period, studies, 235. 
variety testa, Utah, 738. 
wild, disease, S.C., 544. 

Ooapora — 

avabica. (See Potato scab.) 
sp. on cheese, 280. 

Ophidcrca fullonica, notes, 301. 

Ophthalmia — 

in rats, studies, 462. 
of cattle, transmission and treatment, 
180. 

Opossum — 

genital tract, motility, 524. 
polynuclear ova and polyovular fol- 
licles In, 030. 

Orange — 

beverages, notes, Calif., 14. 
black rot, notes, Fla., 242. 
blue mold rot, control, 451. 
by-products as cattle food, Calif., 70, 
melanose, control, Fla., 241. 
pulp, feeding value, Calif., 79. 

Tortrix, life history, 750. 
trees, effect of concentration of nutri- 
ent solution, 27. 

trees, growth and composition as af- 
fected by, salts, Calif., 20. 
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Oranges — 

bud selection as related to quullly, 
238 . 

freezing on trees, U.S.D.A., 317. 
green spotting of, Fla., 242. 
introduced, culture experiments, Guam, 
232. 

keeping quality, 639. 

Satsuma, Insect pests and diseases, 
853. 

transportation from Porto Rico, 
U.S.D.A., 639. 

Orchard — 

cover crops, tests, Mont., 441. 
grass, culture experiments. Mo., 633. 
grass, seed production, 334. 
iini)rovemeJJt instruction In Hereford 
shire, G9G. 

insects, control, 863. 
lands injury from waterlogged soils, 
Mont., 450. 

leaf roller, control, Wash. Col., 861. 
spray machine, use in alfalfa fields, 
88S. 

t(*mperatnrc studios, Calif., 41. 
trees dying, oaus<\, Colo., 822. 
Orchards — 

management, 640. 

renova lion, relation to spraying, 852. 
soil management, 637. 
i^ce also Fruits, Apples, Peaches, etc.) 
Oregon Agricultural Kconomic Conference, 
report, 490. 

Organ •w('iglits, seasonal changes In, rela- 
tion to meleorological conditions, 609. 
Organic — 

compounds for fumigation of grain 
weevils, IJ.S.D.A., 601. 
matter, action of lime compounds on, 
319. 

matter and nltroge!i in soils, main- 
tenance, in dry-land cultivation, 816. 
matter in plants, transportation, 27. 
matter in soil and sulfur, studies, 
Wash.Col., 814. 

matter in soil, maintenance, 815. 
matter, iodine determination in, 712. 
substances, syntlicsis of, treatise, 108. 
Organisms. (Sec Bacteria and Microorgan- 
isms.) 

Organotherapy and vaccine and serum 
therapy, treatise, 178. 

Ornamental plants, shrubs, and trees. 

(See Plants, Shrubs, and Trees.) 
Omithodoroa coriaceua, ovlposition, Calif., 
60. 

Orthoptera — 

Indian, collection and study, 155. 
of Italy, list, 753. 
of Utah, list, Utah, 464. 

Or yet €8 rhinoceros — 

and other palm pests In Burma, 154. 
control, 554. 

Oscinella frit infestation of oats, varietal 
differences, 856. 

Oacinia frit on oats, factors affecting, 654. 
Osteomalacia In Norway, U.S.D.A., 683. 


Otodectes cynotis, parasite of foxes, 285. 
Ova. unfertilized, in oviducts of rats, cy- 
tologieal changes, 131. 

Ovarian follicular hormone injection, effect 
on sexual maturity in Immature females, 
130. 

Ovaries — 

and uterus, reciprocal effect, 730. 
of opossum, polynuclear ova and poly- 
ovular follicles in, 630. 
of sows, selective elimination of ova, 
G30. 

transplanted, functional ability, 827. 
Ovariotomy, unilateral, In rabbits, effects, 
130. 

Ovogenesis — 

during se.xnal maturity, 432. 
postpiibertal, effect of ijregnancy, G30. 
Ovulation, inhibition in fowls, 031. 

Ox bots, molts, 83. 

Ox labor in South African farming, 787. 
Ox viscera, composition, 159. 

Oxidation mechanism, relation to chloro- 
form anesthesia, 517. 

Oxycarpnus hyalinipennis, studies, 356. 

Oxygi'n — 

absorption by fats, 10. 
pre.ssnres, decreased, effect on plant 
growth, 424. 

OxyiiriH — 

spp. parasitizing cq nines, 85. 
t'cnuicularia, migration of, 777. 
Oysters, studios, N.J., 750. 

Oyster-shell — 

scale, control, Mont., 453. 
scale, parasites of, 557. 

V. limestone grit for poultry, Calif., 75. 
Paddy. (See Rice.) 

Painting, paper hanging, etc., treatise, 089. 
Paints, emissive tests for heat radiation, 
888 . 

Palnqoim yutta, studios, 146. 

Palm — 

coconut. (Sec Coconut.) 

kernel cake meal, feeding value, 769. 

oil, vitamin A in, 65. 

Pan-Africaii Voterinar.v Conference, report, 
177. 

Panicum fasoieulatum, striped grass looper 
affecting, 61. 

I‘apaveraceae, evolution in, 330, 

Papayas — 

insects affecting, 356. 
vitamin A in, 65. 

Paradichlorobenzeno — 

as soil fumigant, 459. 
effect on cane attacked by gray -back 
cockchafer beetle, 863. 
for aphid control, Calif., 67. 
for peach borer control, 657 ; Calif., 
67, 60; Mich, 356; Utah, 752. 
for root borer control, late summer 
application, 659. 

Paraleptomaatix abnormis, notes, Fla., 251. 
Paralysis in swine as affected by nutrition, 
Ohio, 473. 
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Paramermis canailenais, parasite of Aedes 
vexanM, 358. 

Paraaa sp., notes, 361. 

Parasites — 

cryptogamic, estimation of injury due 
to, 640. 

of economic importance In Punjab, 154. 
seed-borne, 447. 

(See also Animal parasites and apeci/lo 
forma . ) 

Parasitic worms, embryology, Kans., 485. 
I*arasltology and agricultural entomology, 
treatise, 552. 

Paratelphusa hydrodromua, notes, 154. 
Parathyroidectomy, effect on rats, 867. 
Paratylenchua nanua on Zinnia roots, 
notes, 551. 

Paratyplioid-onteritidis group, relation to 
food poisoning, 26G. 
l*arrot, sheep-killing, notes, 652. 

Parsley weevil, notes, 758. 
l*a8sifloraceae-8cropliularlaceao of Mexico, 
444. 

Pas tear ella — 

avicida, studies, Kans., 485. 
avium, notes, 685. 

Pasteurization. {Hee Milk.) 

I’asture — 

crops and breed comparison, Pan., 874, 
grasses, studies, Kans., 434. 
grasses, tests, S.O., 528. 

V. soiling for cows, Mont., 477. 
JMistures — 

and heavy and light feeding for pigs. 
Can., 874. 

and meadows, management in New 
South Wales, 830. 

carrying capacity, studies, Kans., 477. 
for pigs, comparison, Mont., 471. 
irrigated, Mont., 633. 
irrigated, carrying capacity, Mont., 
478, 678. 
management, 070, 
seasonal productivity, 133. 
studies, Kans., 466. 

{See also Grasses, Grassland, and 
Meadows. ) 

Pavement slabs, static load tests on, U.S. 
D.A., 486. 

{See also Concrete and Roads.) 

Pea — 

aphid, control, Calif., 58. 
aphid, notes, Mich., 354. 
aphid, studies, Kans., 452. 
aphids on alfalfa, 254. 
bacterial pod spot, notes, S.C., 644 . 
bean mosaic disease, relation to tem- 
perature, 360. 

root rot in United States, 645. 
root rot, studies, N.J., 744, 

Poach — 

aphid, green, control, 657. 

aphid, green, studies, N.Y. State. 553. 

borer, control, 667; Calif., 57, 60; 

Mich., 356; N.J., 762. 
diseases in Ohio, control, Ohio, 461. 


I'each— Continued, 

kernels, germination, N.Y.State, 46. 
leaf curl, control, Kans., 450. 
little disease, studios, Del., 84:3. 
root knot, control. Miss., 242. 
stem, effect of ringing, 125. 
thrlps, notes, Mich., 355. 
trees, nursery, growth rate, 73S. 

twig borer, control, Calif., 00. 
twigs, effect of etherization, 45. 
wilt, studies, N.J., 743. 
yellows, studies, Del., 843. 

Peaches— 

blooming data, N.J., 738. 
breeding experiments, N.J., 738. 
Caldwell system of training, Calif., 
42. 

culture in English greenhouses, 341. 
drying, Calif., 14. 
effect of crowding, Calif., 41. 
fertilizer experiments, Del.. 830; III., 
440; Kans., 440; S.C., 537. 

J. II. Hale, fruit s<‘t1ing in, Mich., 
443. 

keeping quality, 530. 
preservation by freezing, Calif.. 15. 
prices and prosisurls for prodiK’tfon, 
N..T., 787. 

spraying exiM‘rirucnf!s\ 646. 
winter hardiness, Ky., 442. 

I’eanut- - 

cake, n‘edlng value, J7I. 
fet*d, analyses, U.S.D.A., 78. 

Howers, fertilization annd hybridiza- 
tion. 529. 

meal, feeding value, Ala., 472. 
oil productioti in Argentina, 228. 
oil, sulfuric index, 411. 
press cake, vitamin A in, 65, 

Peanuts — 

anatomy, embryology, and ecology, 832. 
breeding experiments. Flu., 224 ; S.C., 
528. 

correlations in, 825. 

effect of lime, Fla., 224. 

feeding value, Ala., 471. 

fertilizer experiments, 132 ; Fla., 224 ; 

Ga.Coa8tal Plain, 225 ; S.C., 528. 
hogging down, S.C., 569. 
variety tests, Fla., 224 ; Ga. Coastal 
Plain, 224 ; S.C., 528. 

I ’ear — 

blight canker, control, Calif., 53. 
buds, development, effect of environ- 
ment, Calif., 41. 
chlorosis, studies, Calif., 52. 
diseases, notes, Calif., 40. 
dre blight, studies, Tenn., 549. 
leaf blister, control, 748. 
leaf blister-mite, control, Oreg., 759. 
psylla, control, N.J., 751 ; N.Y.State. 
552, 854. 

root aphid, control, Calif., 67. 
scald in cold storage, Calif., 52. 
seeds, germination, N.Y.State, 46. 
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I'cJirs — 

blooming data, N..T., 738. 

(*arl)ohy(3ratc concentration in shoots, 
Calif., 42. 

cold storage, 539 ; Calif., 342. 
drying, Calif., 14. 

effect of time of harvesting on quality, 
142. 

Gorham, description, N.Y.State, 46. 

In cold storage as affected by ammo- 
nia, Calif., 53. 
iK)t(‘s, Alaska, 530. 
pollen studios, 739. 

I)riming experiments, Calif., 42. 
storage studies, Calif., 41. 
varieties for Iowa, Iowa, 442. 
vintage, beauty and use, 236. 

I’cas — 

artificially greened, copper absorption 
from, 259, 

canning, diseases, Del., 844 ; Utah, 7 45. 
canning, inoculation, Wis., 734. 
cunning, inetliods of planting, Utnli, 
739. 

canning, value of scalding, U.S.D.A.. 
4f)(). 

canning, variations in varieties, N.Y. 
Sla1(‘, 832. 

crosses with rogues, gamete produc- 
tion in, 521. 

culluie experiments, .Maska, 528. 
drill calibration, relation to stand and 
yield, 828. 

fall see<liiig experiments, 633, 
feeding value, Idaho, 872. 
irrigation studies, Utah, 739, 
mycorrlilzal fungus in roots, 746. 
nitrogen fertilization experiments, 123. 
variety tests, Ga. Coastal Plain, 225; 
Guam, 220 ; Idaho, 828 ; Wasb.Col., 
829. 

yields and agronomic data, Can., 733. 
Peat — 

action of lime compounds on, 319. 
l)actcrized, possibilities and limita- 
tions, 122. 

deposits, profile study, 17. 
land, roller for use on, 90. 
materials, chemical examination, 614. 
nitrogen availability in, 622. 
of northern Prance, cliaracteristics, 18, 
(*SVe also Moor soils.) 
l*ecan scab — 

control. Miss., 152, 242. 
studies, 152. 

I’ecans — 

bud development, Ga., 46. 
culture in Texas, 642. 
hardiness, Kans., 441. 
production, treatise, 642. 

Pectin and protopectin, 11. 

Pediculus. (See Lice.) 

Pegomyia hmsaicae. (See Cabbage mag- 
got.) 

Pellagra — 

etiology, 367. 

relation to use of milk, 463. 
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Pemphigus fraoeinifolii, parasite of, N.Y. 
Cornell, .360. 

Pcnieillium roqueforti, notes, 879. 
Pennsylvania — 

College, notes, 200, 700. 

Station, notes, 200, 700. 

Station, report, 209. 

Pent<ise metabolism, studios, 804. 

IViitoses, fermentation by liacillus granu- 
lohacter peciinovorum. Oil. 

Pepper — 

bacterial spot, description, 449. 
maggot, control, N..T., 752. 
Phytoplilhora rot, notes, 548. 
weevil in California, 662. 

Perfumes, industry, treatise, 413. 
Peridermium strobi. (See White pine 
blister rust.) 

Periodicities, solar and meteorological, 715. 
Periplancta- - 

amervdua. (Sec Cockroach, Ameri- 
can.) 

ausiralasiac. (See Cockroach, Aus- 
tralian.) 

PerissopieruN sp., notes, 5.57. 

Permeability-- - 

of cla.v, cah'ulation of coefliclent. 61t). 
of soils in lysirneters, decrease, 120. 
Peromyscus, specie differ<*nces, origin and 
inheritance of, 128. 

lN*roxhlas(‘ in milk, (‘ff(*ct of heat on ac- 
tivity. 202. 

Pests of Malay Peniusnla, 154. 

Pezi::’rlia lythri, notes, 352. 

I'feiffer's bacillus cultivation, growth-pro- 
moting factor V for, 681. 

Phaedon cochlcarine, notes, 252. 
Phancroioma Uhialis, notes, N.Y.Cornoll. 
256. 

I’harmacology, handbook, 776. 
Ph.armncopoeia of United States, 177. 
Pheasants, parasite of, 86. 

Pheletcs oeddentalis, rearing, 850. 
Phcllinus vruptarunij fungus enemy of 
• dwellings, 645. 

Plienol coefficient of disinfecting powers 
of sodium hypochlorite, 776. 

Phenology, application to agriculture, 16. 
Phlyeiacnia — 

ferrugnlis, (See Greenhouse leaf-tyer.) 
rubigalis, studios, 669. 

Phomopais — 

caUforniea ii.sp., description, 352. 
caribaea n.ap., description, 352. 
dtri, notes, 352. 
vexansi, control, Va.Truck, 44. 
phorbia cepelorurn. (See Onion maggot.) 
Phoroccea parva, notes, 659. 

Phosphate — 

fertilizers for Iowa soils, 213. 
of lime. (See Calcium phosphate.) 
Rhenania, fertilizer experiments, 723. 
rock, analysis, 711. 
rock, solubility, studies, 120. 
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Phosphates — 

availability in ferrutflnons soils, 212. 
availability in soil, determination, 311. 
comparison, 123, 323, 623, 723. 
effect on nodulation of soy beans, 330. 
in soil solution, concentration, Calif., 
20 . 

Inorganic, In blood after insulin injec- 
tion, 265. 

solubility in soil, effect of bacteria, 
320. 

Pbospborlc acid — 

availability In basic slag pho.sphates, 
817. 

available in I’usa soils, 120. 
in cylinder soils, 119. 
on Silesian soils, 323. 
preparation, 213. 

Phosphoric acid-potash ratio, effect on 
nitrogen availability, N..T., 722. 
I’hosphoric oxide in superphosphate, solu- 
bility, effect of limestone, 514. 
Phosphorite — 

ground, activity in fallow and cropped 
soils, 623. 

origin and pulverization, studies, 023. 
Phosphorus — 

and calcium absorption, relation to 
diet. 763. 

assimilation, effect of lime, Ohio, 213. 
depletion, effect on wheat growth, 426. 
dctermlnailon in animal substances, 
614. 

dietary sources, 260. 
effect on tomatoes, 111., 440. 
fertilizers, qualitative study, Fla., 238. 
in livestock Industry, 670. 

Inorganic, determination In serum, 613. 
metabolism In avitaminosis, 60. 
metabolism of cows, effect of protein 
in rations, Mo., 478. 
nitride, nitrification, 514. 
organic, of urine, 807. 
recovery, effect of Iron and aliminum 
salts, 817. 

I*hotography, aerial, 345. 

Photoperlodism of Tephrosla Candida, 120. 
Photosynthesis — 

absorption of carbon dioxide In, 426. 
effect of infinitesimal traces of chemi- 
cal substances on, 820. 
physiology, ftreatise, 819. 
Phragmatiphila truncata. Injury from, 853. 
Phpllocoptua oleivorua, entonrogenous fun- 
gus attacking, 361. 

Phylloatiota — 

pf^aaeolina, notes, Pa., 243. 
aoHtaria, control, Mo., 247. 

Phylloxera vaatatriw. (See Grape phyl- 
loxera.) 

Physalospora and Botryosphaerla, compari- 
son, 248. 

Phyaaloapora malorum on currant, 248. 
Phytalua amithi, notes, 636. 

Phytonomua — 

fHgriroatrta, (See Clover-bud weevil.) 
poatioua. (See Alfalfa weevil.) 


Phytopathologlcal — 

collaboration, European, 645. 
information, 645. 

service of Holland, organization, 646. 
Phytopathology — 

In Russia, development, 646. 
International, 645. 
proposed division, 645. 

Phytophaga deatructor. (See Hessian fly.) 
Phytophthora — 

cactorum^ notes, 150. 

capaici n.sp., description, 349. 

fahieri, notes, 249. 

infeatana, mycoplasm, stage, 615. 

(ISCG also Potato blight, late.) 
nicotianae, notes, Fla., 247. 
phaseoli, notes. Pa., 24.3. 
sp., notes, 352. 
spp. on rhubarb. Pa., 243. 
Phytophthora rot of tomato, eggplant, etc., 
548. 

I’hytosterols — 

of corn endosperm, 110. 
studies, N.Y.State, 708. 

Pickles, fermented, making, U.S.D.A., 114.* 
IMcric acid method for sugars, modifica- 
tions, 111. 

IMg— 

dill) members, lesson^ for, 606. 
foods, 674. 

house, individual farrowing, for Ohio, 
construction, 188. 

homses for Indiana, construction, 188. 
Industry, papers on, 674. 
viscera, composition, 169. 

IMgcon, complete sex revcu'sal In, 129. 
Pigeon’s egg, unfertilized, parthenogenetlc 
cleavage, 131. 

Pigeons — 

homing, care and training, 250. 
nutritive requirements, studies, 68. 
parasite of, 361. 

IMgmcnts, properties and tests, manual, 

201 . 

(See also Anthocyan and Color In- 
heritance.) 

Pigs— 

breeders’ annual, 674. 
care, management, and breeding, U.S. 
I).A., 770. 

cost of production in Philippines, 690. 
diseases, 674. 

fattening on peanuts, Ala., 471, 472. 
fattening, outdoor v. ihdoor, 770. 
feeding experiments, 370, 673, 768; 
Calif., 73 ; Can., 673, 873 ; Del., 871 ; 
Fla., 270; Idaho, 872; Kans., 469; 
Ky., 470; Mich., 74, 371; Mont., 
471; Pa. 270; 8.C., 669; Utah, 
770; Wash.Col., 872. 

(See also Sows, brood.) 

home slaughtering and marketing, 674. 

inheritance in, 222. 

Iron deficiency in, 271. 
judging, Wash.Col., 474. 
litters, frequencies of sex combina- 
tions in, 629. 
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mineral mixture for, Ala., 4711. 
nitrogen and mineral metabolism, ef- 
fect of sodium-potassium ratio, 370. 
parasites of, 083. 
photographing, Ohio, 474. 

I)otatoes a.s feed for, S.Dak., 171. 
prices at public markets, G02. 
production, textbook, 770. 
raising, relation to corn production 
and prices, II.S.D.A., 595. 
raising, treatise, 172. 
records of production, use, 074. 
reproduction, effect of exercise', Ivans.. 
409. 

self-feeders for, construction, Ohio, 
770. 

self-feeding v. hand-f<*edlng. Can., 073. 
sex ratio, effect of size of litter, 020. 
sexual abuorinalities, 074. 
spring and fall, protein supplements 
for, Minn., 470 

transportation b 3 ^ motor truck, U.S. 
D.A., 184. 

tyjie for market production. 111., 409. 
weight, ndation to food consumed anti 
rate of gain, 770. 

(*S’cc alKO 8ows avd Swine.) 
rikas, American, revision, II.S.D.A., 153. 
riling, protection against nmriiic borer.^, 
Calif., 00. 

IHmpla pomorum^ parasite of apple hud 
weevil, 858. 

1‘ine — 

and hemlock mixed stands, value, 14.5. 
blister rust, t^ec White pine blister 
rust.) 

forests, California, rOle of fire In, U.S. 
D.A., 542. 

lands, we.stern yellow, growth on cut- 
over and virgin soil, 542. 
lodgepole, seedlings, heat-resisting ca- 
pacit.v, TJ.S.D.A., 47. 
longlenf, French turpentining system 
for, U.S.D.A., 444. 

plantations, effects of grazing in, 842. 
red, habits and characteristics, 345. 
resin ducts In, anatomy, 427. 
siskin, food habits, U.S.D.A., 3.54. 
slash, western yellow, decay, 452. 
soils, composition, 511. 
western yellow — 

acceleration of growth after log- 
ging, 144. 

growing season, 644. 
seedlings, heat-resisting capacity. 

U.S.D.A., 47. 

white. (See White pine.) 

Pineapple — 

bran, feeding value, 370, 67.3. 
mealybug, enemies of, in I»anama, 852. 
Pineapples, fertilizer experiments, Guam, 
282. 

Pipe culverts, pressure on, U.S.D.A., 585. 
Pipits, food habits, U.S.D.A., 354. 
Pipunculm spp. affecting beet leafhopper, 
Calif., 58, 


Piroplasma caballi, notes, 885. 
Piroplasmosis — 

equine, in France, 886. 
tick biting experiments in, 778. 
Piroplasms in bovlucs, 583. 
riant — 

alkaloids, treatise, 300. 
breeding, founders, 823. 
breeding, handbook, 827. 
breeding in Germany, 628. 
breeding in Ontario, 341. 
breeding in Scotland, 227. 
breeding in semi-arid regions of Ari- 
zona, 823. 

hreeding, methods and principles, 437. 
(See also Heredity, Hybridiza- 
tion, and apeciflo plants.) 
cells, action of X-rays on, 21C. 

(See also Cell.) 

cliroinosomes. (See Chromosomes.) 
cuttings, effect of carbohydrate-nitrate 
content on root production, 138. 
cuttings, stimulation, 239. 
disease legislation in Canada, 645. 
dise.iKt? legislation, international, 645. 
dis<‘uses — 

and pt^sts, S.C., 830. 
aud p(^sts, combating, interna- 
tional cooperation, 045. 

Jiud pests, control methods, 148. 
classification, 040. 
control In Pennsylvania, 040. 
control in West Virginia, 646. 
in Florida, list, Flu., 242. 
in Mississippi, list, Miss., 243. 
on alkaline and sour soils, 645. 
studies, Can., 845. 

(See also Fungi and diff event host 
plants.) 
growth — 

and uuximoncs, 28. 
effect of aeration, 512. 
effect of ammonium sulfate, 320. 
effect of carbon dioxide, 424. 
effect of carbon disulfide, 721. 
effect of decreased oxygen pres- 
sures, 424. 

effect of dicyandiamide, 122. 
effect of electric currents, 808. 
effect of guanylurea sulfate, 122. 
effect of nutrients, 123. 
effect of pressure, 618. 
lice on truck crops, Pa., 262. 
mat<xrial for long-distance shipments, 
handling, U.S.D.A., 232. 
materials, continuous extraction ap- 
paratus for, 603. 
nutrition studies, Calif., 24, 26. 
parasites, diagnosis, serum'agglutina- 
tlon in, 146. 

Pathology, Congress at Strassburg, 746. 
pathology, extension work in, U.S.D.A., 
495. 

pathology In Holland, 554. 
pathology linking with animal pathol- 
ogy, 746. 
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pigmentation, (ffee Pigments) 
products, chemistry of, treatise, 400. 
products, mlcrosubllmatlon, apparatus 
for, 310. 

protection and instruction, 645. 
protective media, evaluation, 645. 
roots, alkali injury to, Calif., 24. 
species, origin, review of theory, 628. 
succession In New South Wales, 830. 
symbiosis, studies, 427. 
tissue fluids, chlorides in, determina- 
tion, 111. 

tissue, isoelectric point for, signlfl- 
caiice, 124, 

tissues, cicatrization after freezing. 
518. 

Plantain root beetle borer, summary, 658. 
Plantation organization, relation to land 
tenure, U.S.D.A., 203. 

Plants — 

as affected by light. 327. 

Rrownian molecular movement in, 425. 
climbing, treatise, 144. 
composition, effect of soil composition, 
Wash.Col., 814. 

control of growth factors in, 424. 
cultivated, in Poland, diseases and 
pests, 148. 

de.sert. (See Desert.) 
domesticated, tracing civilization 
through, 726. 

economic, In New South Wales, keys, 
830. 

effect of cereal straw, N.Y.State, 613. 
effect on air in houses, 126. 
effect on reaction of culture media, 
Calif., 25. 

feeding power, relation to carbon 
dioxide production of roots, 28. 
fertilization In, physiological incom- 
patibilities, 127. 
fiber. (See Fiber.) 
flowering annuals, handbook, 741. 
for exhibition, treatise, 741. 
fungi affecting, in Turin, 148. 
gregarious flowering in, causes, 127. 
growth and blooming in continuous 
artificial illumination, 625. 
imports, I7;S.D.A., 520. 
inhibitory fubstance in, isolation, 210. 
manganese in, Ky., 426. 
medicinal, in Hungary, fungus dis- 
eases, 646. 

new food, for the South, U.S.D.A., 
340. 

nitrogen metabolism, 825 ; Calif., 25. 
ornamental — 

culture, 143, 643 ; Can., 341, 630, 
notes, Alaska, 536. 
phenological data, N.J., 738. 
pruning. West. Wash., 598. 
parasitic diseases in Valley of 
Bareges, 745. 

perennial, culture, treatise, 741. 
photosynthesis. (See Photosynthesis.) 


Plants — Continued. 

plastids in, evolution, 510. 
poisonous to livestock, U.S.D.A., 480. 
poisonous to livestock, treatise, 280. 
(See also Livestock poisoning and 
specific plants.) 
respiration. (See Respiration.) 
stinging crystals in, 427. 
teratology, 619. 

tolerance to acid conditions, Del., 811. 
transpiration. (See Transpiration.) 
transplanting, relation to hardening, 
234. 

transport of organic substances in, 27. 
useful, of China, 795. 
variation. (Sec Variation.) 

Plasm odiophora hrasaicae. (See Cabbage 
clubroot.) 

Planmopara riticola — 
not»’K, 746. 

signal service regarding attacks, 150, 
Plastids in plants, evolution, 510. 
Plaiyuaster vernalis, polyeinbryonic de- 
velopment, 360. 

Plalynota tinctana, notes, 757. 

Platyptilia — 

carduitlaclyliu, control, (’allf., .58. 
puaillidacl yUi , notes, 350. 

PJenodoinus fuscomaculat^s, notes, Calir., 
40. 

JHrsiocoriH ru(fleo1Us, biology, 658. 
Pleuropneumonia, ecpiine contagions, treat- 
ment. 684. 

Pleurotropie — 

Hvidiscutum n.sp., description, 361. 
sp., notes, Iowa, 358. 

Plodia intcrpunctella. (See Indian-m('al 
moth.) 

Plow holts, simplified list, 586. 

Plowing tests. Utah, 719. 

Plowing without turning furrow, 785. 
Plum pits, germination, N.Y. State, 46. 
Plumbing — 

house, hydraulics and pneumatics, 680. 
in the farmhouse, U.S.D.A-» 389. 

Plums — 

blooming data, N..T., 738. 

Caldwell system of training, Calif,, 42. 
culture in Pacific States, TJ.S.D.A., 237. 
effect of time of harvesting on quality, 
142. 

Hall, description, N.Y.State, 46. 
keeping quality, 530. 
notes, Alaska, 536. 
storage studies, Calif., 41. 
varieties, Mont., 441. 
varieties for Iowa, Iowa, 442. 

Wild, plum pocket on, 352.' 
winter hardiness, Ky., 442. 

Plutella macuUpennia. (See Diamond- 
back moth.) 

Pneumococci inhalation, production of im- 
munity In mice by, 682. 

Poa fertiUa, seed production, 334. 

Podontia a^tnia, notes, 361. 
podoaphaera leucatHcha, control, 848. 
Poeoiloooria hardwicM, notes, 861. 
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Poisonous plants. (See Plants, poisonous.) 
Poisons, effects, treatise, 178. 

Poles, utilization in farm buildings, 887. 
Pollards and wheat bran, composition and 
feeding value, 167. 

Polyohroais viteana. {See drape berry 
moth.) 

Polynema cutctttxi affecting beet leafhop- 
per, Calif., 58. 

Polyneuritis — 

avian, effect of ultraviolet light, 366. 
avian, nerve paralysis in, 566. 
mechanism of production in pigeons, 
68 . 

PolyQcha sp., notes, 853. 

Polyporwt volvatua on western yellow pine 
slash, 452. 

I’olysaccliarides, treatise, 600. 

Polyacclia modestua parasite of Hessian 
fly, 663. 

Pomace fly 

inheritance of egg size in, 221. 
Mcndellan inheritance in, 427. 
Pomegranate sirup, preparatiou, Oallf., 14. 
Pond-lily leaf-lKjetle, notes. Me., 66 1. 

Pop corn, selective fertilization among 
ganrt‘tes, 432. 

Popillia japvnica. {Sec .lapanese beetle.) 
Poplar — 

cankers in Ontario, 353. 

Cytospora, notes, Utah, 745. 
disease, notes, 152. 

stumps, annual sprouts from. Pa., 240. 
Popples, fall seeding experiments, 633. 
I»ork— 

production. {See Pigs.) 
products, flavoring from fish meal, 769. 
products, prices at public markets, 
692. 

proteins, biological value, 762. 
soft, studies, Fla., 270. 

Poroaagrotia orthogonia, effect of weather, 
Mont., 453. 

PorthetHa diapar, {See Gipsy moth.) 
Potash — 

deposits in United States, hearings 
on, 214. 

in cylinder soils, 119. 
production from Minnesota shale, 817. 
Potassium — 

availability, effect of sulfur and gyp- 
sum, Ky., 421. 

availability in soil, measurement. Pa., 
214. 

bearing rocks, uses for fertilizers, 
514. 

blphosphate, effect on acid soils, 621. 
carbonate, effect of acid soils, 621. 
chloride, effect on nodulatlon of soy 
beans, 330. 

chloride, fertilizing value, Del., 110. 
effect on orange trees, Calif., 26. 
in blood serum, determination, 411. 
phosphate, effect on acid soils, 621. 
smeate, affect on ac46 sells, <621. 
solubility, cfffect off fertilisers and 
cropping, Ohio. 214. 
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Potassium — Continued. 

sulfate, effect on acid soils, 621. 
sulfate, fertilizing value, 626. 

Potato — 

beetle, Colorado, notes, Idaho, 851. 
black wart, account, 149. 
blackleg, cause, 350. 
blackleg, control, Mont., 447. 
blight, late, control, Fla., 242. 
blight, late, oospores of, 645. 
dartrose, studies, 847. 
degeneration diseases, importance and 
spread. Me., 246. 
digging machine tests, 289. 
disease, serious, in France, 847. 
diseases of curl tyjK*. 645. 
diseases, studies, Utah, 748. ' 

diseases, summary, Mich., 346. 
flea-beetles, control, Va.Truck, 44. 
floral parts of different varieties, 228. 
Inspection and certification, notes. 
Can., 846. 

internal rust spot disease, 645. 
leaf roll — 

control, N.Y.State, 648. 
cfTcct of locality of origin, 51. 
effect of origin of tubers, 645. 
notes, Me., 246. 
studies, Ind., 547; Utah, 745. 
transmission, 74$ ; Idaho, 844. 
transmission in N. Wales, 645. 
leafhopper In alfalfa, notes, Mich., 
355. 

meal, analyses, U.S.D.A., 78. 
mosaic — 

condition of leaves, 045. 
control, N.Y.State, 648. 
notes, Me., 240 ; Wash.Col., 845. 
relation to temperature, 350. 
studies, Utah, 746. 
transmission, Idaho, 844. 
visibility of symptoms, 645. 
phloem, anatomical and microchemical 
alterations in, 046. 

Rhizoctonia, control, Idaho, 844 ; 
Wash.Col., 748. 

Rhizoctonia, notes, Wash.Col., 845. 
scab, control, 51 ; Idaho, 844 ; Mich., 
346; N.J., 743. 

scab, effect of sulfur, Mich., 351. 
seed treatments, effect of presprinkling 
with water, 449. 
selection farm at Oostwold, 645. 
silage. {See Silage.) 
silver scab, studies, 847. 
skin spot, relation to corky scab, 645. 
spindle tuber disease, notes, Me., 246; 
N.J., 743. 

stipple streak disease, 645. 
tuber resistance to Phytophthora, 645. 
tubers, healing of wounds in, 218. 
tubers respiration, relation to black- 
heart, Uallf., 848. 
wart immune varieties, list, 635. 
wart Immunity, Inheritance, Pa., 243. 
wart, varietal immunil^, 148. 
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Potato — C od tinned. 

wilt and fllosity, 847. 
wilt, control. Pa., 248. 
witches’ broom, notes, Idaho, 844 ; 
Wash,Col., 845. 

Potatoes — 

Birgitta, new variety, 438. 
breeding experiments, Mich., 334 ; N.J., 
732 ; Utah, 732 ; Wash. Col., 829. 
cost of production, W.Va., 689. 
costs and profits, N. J., 787. , 
culture, Ky., 338; U.S.D.A.. 828. 
culture experiments, Idaho, 828 ; 
Minn., 36; Mont., 437; Oreg., 486; 
U.S.D.A., 627. 
culture In Quebec, 338. 
development, effect of nutrients, 128. 
dusting V. spraying, N.Y.State, 688, 
534. 

early, premature tuber formation, 645. 
effect of fertilizers In relation to soil 
moisture, N.J., 724. 
effect on following wheat crop, 439. 
feeding, effect on milk flavor, U.S. 
D.A.. 578. 

feeding value, S.Dak., 171. 
fertilizer experiments, 723 ; Minn., 35 ; 
S.C., 528. 

fertilizer requirements. Pa., 233, 
field experiments, factors affecting, 
W.Va., 734. 

germ cells in, formation and degen- 
eration, 126. 

growth as affected by various nutrient 
solutions, Md., 618. 

Inheritance of tuber color in, 32. 

King Edward, Inheritance of color 
pattern, 82. 

manuring experiments, 722. 
marketing, Calif., 92. 
mutations In, Me., 428. 
papers on, 888. 

production, effect of meteorological 
factors, 849. 

rotation experiments, N.Y.Cornell, 626. 
row competition and border effect, N.Y. 
State, 584. 

seed, disinfection studies, N.J., 746. 
seed, factors affecting value, 228. 
seed, hot formaldehyde treatment, 
Kans., 446. 

seed, size 6t sets, U.S.D.A., 86. 
seed, source and cutting, Mont., 488. 
seed, valuation, 645. 
seed, vigor of sprouts relation to po- 
sition on seed piece, 636. 
seeding experiments, Idaho, 828; NJT., 
782. 

sise-of-seed experiment, depression of 
check-row yields, 686. 
source of seed tests, 8.C., 628. 
spray irrigation for, 287. 
spraying and dosting experiments, 
N.J., 748. 

spraying experiments, Kans^ 446 ; 
l^ch., 861. 


Potatoes — Continued. 

spraying v. dusting, Mich., 346. 
storage tests, 830. 

tipburn injury, relation to color in 
tissue, 139. 
varieties, Minn., 35. 
varieties, synonyms, 635. 
variety tests, 880; Alaska, 628; Ga. 
Coastal Plain, 226 ; Idaho, 828 ; 
Utah, 732. 

ventilated storage for, 438. 

Poultry — 

accounts, U.S.D.A., 92. 
anatomy and physiology, 772. 
breeding, Idaho, 876. 
breeding for egg production, Ind., 173 ; 
Utah, 773. 

breeds, egg production In, Conn. 
Storrs, 173. 

breeds In Australia and New Zealand, 
168. 

British, description of breeds. 876. 
business, four-year plan of develop- 
ment, West. Wash., 391. 
cost of production, N.J., 787. 
cross breeds, inheritance In, Kans., 
430. 

culling and feeding, 773. 
culling directions, OTO. 
culling, principles and practice, Mich., 
77. 

disease, new, Mich., 782. 
diseases, 111., 86. 

diseases, prevention and control, Kans., 
484. 

diseases, studies, Kans., 481. 

(Bee also specifle tUseases.) 
distribution and prices in Great Brit- 
ain, 693. 

domestic, origin, 823. 
equipment, home-made, 889. 
experiments, Kans., 474 ; Ky., 476 ; 
Ohio, 476. 

farming, commercial, treatise, 876. 
farming, economic study, Wash.Col., 
894. 

feed prices, relation to egg production, 
N.J.. 676. 

feeding experiments, Calif., 74 ; Can.. 
671; Idaho, 876; Miss., 272; Utah, 
778. 

feeding for winter egg production, 
West. Wash., 77. 

(Bee also Chicks and Hens, lay- 

InxO 

flesh and eggs, antineuritic vitamin in, 
161. 

flock, cost and Income, Mo., 492. 
house, colony brooder, drawings and 
bill, IlL, 90. 

houses, artificial illumlnatioii, 889. 
houses, automatic switch for, Mich., 
476. 

bouses, construction, N.J«, 488; Mo., 
888; UE.DA.., 280. 
houses, construction in Vermont, 889. 



1025] 


INDEX OF SUBJECTS 


979 


Poultry — Continued. 

bouses for Kansas, 488. 
husbandry, class project in, 96. 
husbandry, research program, 

278. 

inheritance of color and pattern char- 
acters, 480. 
hikuyu grass for, 872. 
management, 274 ; Kans., 474. 
management, instruction in Cornwall, 
697. 

Plymouth Rock, egg production in, 
Conn.Storrs, 173. 

raising for club members, 196, 696. 
roundworms, control, Calif., 69. 
sex ratio, factors affecting, 77. 
sources of Tltnmin A for, Calif., 876. 
surgical operations performed on, 
West. Wash., 86. 

vitamin A deficiency in, Calif., 77. 
vitamin deficiency disease, 782. 
vitamin requirements, 273. 

(iiee also Chickens, Ducks, Fowls, etc.) 
Powder-post beetles — 

beetle predacious on, 550. 
temperatures fatal to, 458. 

Power — 

farm, from small streams, U.S.D.A., 

888 . 

plants, hydroclectrlcal, on farms, de- 
velopment, 888. 

Prairie — 

dogs, damage to range grasses by, 
U.S.D.A., 260. 

soils, nature of burn-outs, 818. 
Praliies, origin In Illinois, 627. 

Precipitates, turbldimetric determinations, 
810. 

Preclpitatlon—run-off + evaporatlon + 
dralnage, meaning of equation, 114. 

{See also Rainfall, etc.) 

Pregnancy, effect on postpubertal ovogene- 
sis, 680. 

Pressure, effect on plant growth, 618. 
Prickly pear. (See Cactus.) 

PHonowyatue maomurtrei, pupal case, 856. 
Privet, effect of ringing, 126. 

Privies, intestinal parasites in, 891. 
Prohatmayria spp. parasitizing equines, 85. 
Proso, varieties, U.S.D.A., 827. 

ProapalteUa — 

pemioioai, notes, 557. 

sp. on codling moth eggs, 464. 

Protein — 

consumption, effect of temperature, 
761. 

content of alfalfa, effect of nitrogenous 
fertUijEers, 680. 

crude, in wheat and flour, percent- 
ages, n.S.D.A., 812. 
excess, effect on young, 364. 
feeds, effect on laying hens, Tex., 672. 
from alfalfa leaves, analysis, 802. 
from corn leaves, analysis, 802. 
hydrolysates, incomplete, fractional 
analysis, 803. 


Protein — Continued. 

new, from spinach leaves, 708. 
requirements of calves, 268. 
requirements of heifers. Mo., 378. 
supplements for pigs. Minn.. 470; Pa.. 
270; S.C., 670. 

Proteins — 

and amino acids, interrelations, 665. 
as affecting pig feeding, 674. 
for growing chickens, sources, Miss., 
272. 

for laying hens, sources, can., 571 ; 
Pa., 273. 

nutritive value, 303. 
of blood plasma, effect of immuniza- 
tion with Badllua ahortua, 883. 
of eggs, pork, and wheat, biological 
values, 762. 

of foods of Dutch East Indies, digest- 
ibility, 63. 

of formollzcd serums, changes in, 801. 
of Indian foods, 65. 

of thin and fat individuals, specific 
dynamic action, 160. 
of wheat, factors affecting, 440 ; Calif., 
38. 

specific dynamic action, 065. 
tryptophan and cystine in, 802. 
vegetable, studies, C3. 

Protopectin and pectin, 11. 

Protoplasm — 

living, H-ion concentration, 624. 
of wheat root hairs, effect of pH, 124. 
reaction to reagents, 215. 

Protozoa in plants, 646, 

Protozoan diseases of dairy cattle, 
U.S.D.A., 683 
Prunes — 

as affected by tree cricket, 668. 
culture In Pacific States, U.S.D.A., 
237. 

drying, Calif., 14. 
fresh, canning, Calif., 14. 
potometer studies, Calif., 41. 
pruning experiments, Calif., 42. 
transpiration studies, Calif., 40. 
Pruning wounds, treatment, Wash.Col., 887. 

{See alao apeoifio crops.) 

Piiiiius stocks resistant to crown gall, 
Calif., 68. 

Prunua triloba pUna, fire blight affecting, 
449. 

Paallua aeriatua, notes, 464 ; 8.C., 653. 
Paeudaonidia duplew, winter mortality, 
454. 

Paeudiglyphomyia nigrovariegata, notes. 
Iowa, 358 . 

Pseudocoevua gahatU — 
biology, 855. 
on citrus, 466. 

Pseudogonatopua iotoenaia n.sp., descrip- 
tion, 869. 

Paeudomonaa — 

apii, control, N.Y.Comell, 245. 
ceraaua, notes, Calif., 49. 
citri. {See Citrus canker.) 
diaaolvena n.sp., description, 448. 
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Ptmtdomonas — Continued. 
phMeoU, notes, 146. 
radidoola, {Bee Nodule bacteria.) 
Paeudoperonoapora humuli on bops, 748. 
PayUa pyri, {Bee Pear pay 11a.) 

Puooinia — 

anomala, aecial stages. 545. 
diaperam, aecial stages, 646. 
glumarum in United States, 648. 
graminia poae in United States, 248. 
gratniniaj urediniospore germination, 
347. 

malvagearum, variability in, 746. 
podophyUi, expulsion of aecidlospores 
by, 450. 

aorghij notes, 148. 
auhnitena on spinacb. 861. 

Pueraria javanica as green manure and 
cover crop, 732. 

Pullets — 

changes in egg weight, 675. 
cost of raising. Pa., 273. 
feeding experiments, Kans., 474. 
winter fecundity, correlation studies, 
Mass., 720. 

{Bee alao Chickens and Poultry-) 

Pulp wood resources of Canada, 748. 
Pumping for drainage in San Joaquin 
Valley, Calif., 783. 

Pumpkin — 

leaves, vitamin A in, 05. 
seeds, anthelmintic value, Ohio. 84. 
Pumpkins — 

drying, Calif., 14. 
vitamin A and B in, 762. 
vitamin A in, 65. 

Pumps, air lift, studies, 285. 

PundaXuoya aimpUcia, dimorphism in, 165 
Purdue University, notes, 98, 797, 

Purnell Act — 

editorial, SOI. 

St. Louis conference on, editorial, 601. 
Pyrameia oardui on Canada thistles, 453. 
Pyrauata nubiladia. {Bee Corn borer, 
European.) 

Pyretbrum insecticide from Dalmatia, 155. 
Pyruvic acid determination, 312. 

PytMum complectena n.sp. on geranium, 
749. 

Pythium rootlet rot of sweet potatoes, de- 
scription, 547. 

Quack grass ledf blotch, notes, 448. 
Quebracho forests of South America, 445. 
Quercetin in apple peels, Identification, 502. I 
Quicklime, cbemico-physical effect, 728. 
Quince fire blight, studies, Tenn., 549. 
Qttinhydrone electrode, use in H-ion con- 
centration determination, 204. 

Babbits—— 

breeding and management, 676. 
filterable virus Infection, 661. 
inheritance of birth weight* SOI. 
inheritance of characters In, B^ans., 
427. 

Japanese, factors determining, 882 . 
Japanese, gametic purity, 222 . 


Rabbits — Continued. 

Russian, back color, 525. 
white, varieties, 825. 

Rabies — 

parasite, description, 380. 
vaccination of animals agaljust, 380. 
Rabila frontaUa, notes, 164. 

Raohela bruceata, notes, Wash.Col., 852. 
Radiation, solar — - 

and terrestrial, 615. 
fluctuations in relation to weather, 808. 
intexislty relation to daylight intensity, 
U.S.D.A.. 413. 

variation In intensities, U.S.D.A., 716. 
Radioactive fertilisers, tests, 426. 
Radioactivity — 

and nitrogen fixation, 22. 
of pulped tomato fruits, 519. 

Radish hybrids, notes, Calif., 40. 

Radishes — 

inheritance of color characters and hy- 
brid vigor, 80. 
inheritance studies, 523. 

Ragi— 

flowers, fertilization, 520. 
smut, notes, 544. 

Ragweed leaf-beetle, notes, Me., 661. 

Rain — 

fertilizing value, Ca^., 423. 
making, 317. 

water in Kentucky, nitrogen in, 208. 
water in Kentucky, sulfur in, 208. 
Rainfall— 

and grain production In Sicily, 16. 
and wheat yield' in Ohio, 507. 
effect on hickory berk beetle, 659. 
heaviest, on Island of Guam, 809. 
map of Sweden, 809. 
of Montpellier, 16. 

relation to sugar beet late blight, 351. 
seasonal, forecasting, 207. 

{Bee alao Precipitation.) 

Raisin — 

industry in California, 041. 
sirup, preparation, Calif., 14. 
aalsins, canned, preventing fermentation, 
Calif., 14. 

Range — 

forage plants, analyses, Calif., 71. 
plants, poisonous. {Bee Plants, pol' 
Bonous, and Livestock poisoning.) 
studies by experiment stations, U.S. 
O.A., 465. 

Rape — 

cake, fertilizing value, 526. 
pasture v. oats for pigs, Can., 878. 
Baphanus, heterosis and dominance of else 
factors in, 80. 

Raspberries — 

black, running out of, cause, N.Y. 

State. 548. 
breeding, 841. 
fertiliser experlmeuts, 141. 
notes, Alaska, 586; N.T.State, 46. 
preservation by freeslng, Callt.. 15. 
pruning experiments, 640. 
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Raspberries — Con Hn iied . 

Van Fleet, new hybrid variety, U.S. 

D.A., 237. 
variety tests, 840. 

Raspberry — 

beverages, notes, Calif., 14. 
chlorosis, studies, Calif., 62. 
disease, notes, Calif., 49. 
diseases, notes, N.Y. State, 643 ; Utah, 
746. 

mosaic diseases, 346. 
seeds, germination, N.Y.State, 46. 
Rat-bite disease in United States, 760. 
Rats*— 

experimental, new feeding device for, 
261. 

experimental transmission of foot-and- 
mouth disease to. 778. 

^^In India, paper on, 164. 

inheritance of characters in, Kans., 
427. 

litter production and sex ratio In, 623. 
parent, antenatal feeding, cifect on 
young, 166. 

(iSfee also Rodents.) 

Rattan industry In Malay, 146. 

Reagents, Merck’s catalogue, 805. 

Real estate, farm and (flty — 

assessment and equalization, Kans., 
294. 

assessment and equalization, correc- 
tion, Kans., 788. 

Reclamation — 

law and practice, faults of, 182. 
survey, 182. 

ReourvaHa nanella — 

injury to fruit trees, 468. 
notes, U.S.D.A., 256. 

Red as protective color in vegetation, 640. 
Red spider, control, 859 ; Calif., 57 ; Mich., 
769. 

Red spider in greenhouses, control, 300. 
Red water in cattle, West. Wash., 97. 
Redpolls, food habits, U.S.D.A., 354. 
Redwood — 

artificial reproduction, 841. 
second-growth, revised volume tables, 
841. 

second-growth, yield tables, Calif., 47. 
seed, production and viability, Calif., 
47. 

Redwoods, discontinuous growth rings In, 
144. 

Rennet extract, manufacture, U.S.D.A., 
674. 

Rennln, coagulation of milk by, 177. 

Rent and land values, relationship, Tex., 
180. 

Reproduction — 

physiology, 826. 

relation to vitamin A, U.S.D.A., 664. 
Research, agricultural. {See AgHcultural 
research.) 

Resedaceae, evolution In. 880. 


Resin — 

ducts in Pinua ailveatria, anatomy, 
427. 

formation in conifers, 427. 
forms, in Malay, 146. 

Respiration, studies, 616, 626. 
Reticulitermes Hesperus , control on power- 
line poles, Calif., 58. 

Rhagoletls — 

dngulata. (See Cherry fruit fly.) 
pomonella, notes, 355. 

Rbinanthaceae, nutrition in, 425. 
Rhinoceros beetles, control, 564. 
Rhizoctonia disease of potatoes, control, 
Wash.Col., 748. 

Rhizoctonia — 

napi, notes, 151. 

solani, notes, 352, 647 ; N.J., 744 ; 
N.Y.State. 50. 

Rhlzopertha dominica, control by fumiga- 
tion, 359. 

Rhizopus — 

sp., notes, 111., 246. 

gpp. spores, amylase in, 126. 

Rhode Island Station, notes, 700. 
Rhododendrons — 

and hybrids, treatise, 144. 
culture, treatise, 642. 
handbook, 239. 

Bhoeadules, evolution in, 330. 

Rhubarb disease, notes, Pa., 243. 
Rhpnchiles hicolor. (Bee Rose curculio.) 
Rhynebota from northern India, 155. 
Ribes eradication, effect on blister rust 
control, 550. 

Rice — 

and by-products, feeding value, Calif, 
73. 

case worm, notes, 154. 
culture, effect on soil microorganisms, 
Calif., 22. 

culture experiments, 220. 

culture in California, U.S.D.A., 137. 

culture in Egypt, 833. 

effect of spacing on tillering, 338. 

effect of water supply, 338. 

fertilizer experiments, Guam, 226. 

flowers, sterility in, 833. 

flowers, time of blooming, 635. 

germination and seedling growth, 220. 

Hispa, notes, 164. 

Injury from crabs, 164. 
marketing, U.S.D.A., 294. 
plant, history and culture, 438 
polish, feeding value, Miss., 270. 
proteins, digestibility, 68. 
rough, handling, U.S.D.A., 86. 
Bclcrotium oryzae affecting, 747. 
seed bed, heating water for, 486. 
size of seedling tests, 888. 
tenancies, Philippine, 189. 
treatise, 634. 
vitamin A in, 66. 

weevil, fumigation against, 869; U.S. 
D.A., 661. 
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Bice — Continued. 

weevil, reelstance to high and low 
temperatures, 468. 

Rickets — 

cause, 566. 

dietetic and light treatment, 867. 
effect of diet of mother on offspring, 
566. 

in pigs, 674. 

in swine as affected by nutrition, 
Ohio, 473. 

infantile, clinical signs, 566. 
photoactivity of substances curative 
of, 668, 669. 

prevention and cure by bile, 268. 
skeletal signs, 565. - 
treatment by ultraviolet radiation, 
665. 

treatment with active cod liver oil 
concentrate, 263. 

Rieti Experiment Station for cereals, 633. 

Rinderpest — 

immunization of suckling calves 
against, 380. 
prevention,. 480. 

Rio Grande Valley of Texas, general con- 
dition, Tex., 493. 

Road materials, tests and inspection news, 
U.S.D.A., 183, 486. 

Roads — 

gravel, rhythmic corrngationa in, ef- 
fect of haul, U.S.D.A., 184. 
oiled earth, on Long Island, U.S.D.A., 
184. 

rural public, mileage, income, and ex- 
penditures, U.S.D.A., 783. 
sand-clay and semi-gravel, U.S.D.A., 
184. 

(gee aUo Pavenrents. ) 

Rock for road building, (gee Road ma- 
terials. ) 

Rock phosphate, (gee Phosphate.) 

Rocky Mountain fever, prevention, 480. 

Rodents — 

control, Kans., 452. 

enemies of fruit and shade trees, 853. 

(gee aleo Mice and Rats.) 

Roentgen — 

ray treated mice, hereditary structu- 
ral defects in descendants, 181. 
rays, action on plant cells, 216. 
rays and crsfsslng-over, 129. 
tube for detection of boring insects, 
662. 

Roller for use on peat land, 90. 

Boot — 

crop ration, optimum for dairy cows, 
677. 

crops, seed production and marketing, 
880. 

crops, variety tests, Mont., 435. 
development, devices for observing, 
880. 

development, factors affecting, 888. 
growth from seeds, 217. 
growth, measuring, 217. 


Root — Continued. 

knot nematode, depth distribution In 
soil, 654. 

nodules, (gee Nodule bacteria.) 
Roots, conduction of geotropic excitation 
In, 217. 

Rose — 

aphis, notes, Idaho, 844. 
curculio in Manitoba, 855. 
leaf-tyer, notes, U.8.D.A., 266. 
JtoBelUnia — 

oarpae n.8p., life history, '*858. 
sp., notes, 668. 

Roses — 

culture, treatise, 144. 
handbook, 741. 
insects affecting, 855. 
treatise, 344, 841; N.J., 741. 
wild, in British Isles, treatise, 844. 
Rotation of crops, N.Y.Comell, 526; Ohio, 
421; Utah, 782; Wash.Col., 829. 
Rotation of crops, effect on nitrification, 
816. 

Round worms, parasitic. In rabbits, 859. 
Roup and chicken pox vaccine, use, Ky., 
486. 

Rubber — 

Conference, International, at Brussels, 
proceedings, 846. 
popular discussion, 8*46. 
production in Indo-China, 644. 

South American leaf disease, notes, 
U.S.D.A., 660. 

trees, lightning injury to, 863. 

Rural — 

church. Town and Country Series, 
summary, 494. 

credit. {Bee Agricultural credit.) 
economics, elements, treatise, 299. 
economics, studies, N.J., 787. 
economics, study and teaching in Eng- 
land, 396. 
education, 896. 
education, papers on, 898. 
family, Improvement, 897. 
health services, 697. 
labor. (Bee Agricultural labor.) 
life in England, history, 789. 
population of Ohio, 494. 
schools, (gee Schools, rural.) 
social problems, treatise, 94. 
social survey in Iowa, Iowa, 664. 
social work, developing, 193. 
store credit, economic stndy, N.T.Cor- 
nell, 295. 

teachers in high schools, preparation, 
798. 

(gee aUo Community and Country.) 
Rush work, 704. 

Rust Infection of leaves in Petri dishes* 
Conn.State, 647. 

Rust mites, control, Fla., 261. 

Busts — 

biology, 746. 

teliospores of, germination, 447. 

(gee alao apadfio hoat plofits.) 
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Rutabagas. {See Swedes.) 

Rutgers College, notes, 90, 199, 699. 

Rye — 

and spelt, sterile hybrid, notes, 628. 
as forage crop, Utah, 782. 
bacterial blight, notes, 448. 
breeding experiments, Kans.. 483 ; 
Mich., 334. 

culture, U.S.D.A., 828. 
culture, continuous, N.J., 721. 
culture experiments, Alaska, 628. 
fertilizer experiments, 723. 
germination tests, Mont., 436. 
grass, seed production, 834. 
leaf blotch, notes, 448. 
leaf rust, aecial stages, 645. 
prices and profits, N.J., 787. 
spray irrigation for, 287. 
stalk smut, notes, Idaho, 844. 
stripe rust, notes, 648. 

V. barley for pigs, Mont., 471. 
varieties, as nurse crops, 833. 
variety tests, (la.Costail Plain, 226; 
Ind.. 226; N.J.. 732; S.C.. 628; 
Wash.Col., 829. 

yields and agronomic data. Can., 733. 
Snccbariii, manufacture, 806. 

Safflower — 

breeding experiments, 830, 
wilt disease, 151. 

Saissetia oleae, (See Black scale.) 

Sal, borers, geographical dl.strlbution, 164. 
Salmonella pullorut notes, Kans., 484. 
Salt- 

administration, efl’ect oil nerve distur- 
bances in avitaminous uniuials, 68. 
content of cotton fiber, .35. 
efl‘oct on flavor of butter, U.S.D.A., 
575. 

effect on viability and growth of 
BacilluH bfUulinuSf 165. 
neutral, decomposition hy colloids, 
509. 

requirements of Marquis wheat, Mich., 
618. 

system of soil, studies, N.J., 719. 
Salts — 

adsorption hy activated sugar char- 
coal, 110. 

complex, treatise, 409, 
effect on intermediary metabolism, 161. 
effect on spermatozoa, 730. 
toxicity and movement in arid soils, 
N.Mex., 818. 

San Josd scale — 

control, 111., 440. 
parasites of, 667. 

San Juan Canyon, Utah, survey, 686. 

Sand, size and depth for filters, 686. 

Sandal spike disease — 
notes, 644. 

transmission, 560, 551. 

Sanninoidea eteitiosa. (See Peach borer.) 
Santonin, anthelmintic value, Ohio, 84. 
Saperda Candida. (See Apple tree borer, 
round-headed.) 

Bapodillas, vitamin A in, 66. 


Saponin, reaction of protoplasm to, 215. 
Sardna lutea, substances formed by, re- 
lation to yeast growth, 162. 

Satin moth, notes, Wa8b.Col., 862. 

Saws — 

crosscut, sharpening, U.S.D.A., 289, 
sharpening and fitting, 888. 

Scabies — 

auricular, in silver black foxes, 285. 
eradication, control, 881. 

(See also Sheep scab.) 

Scale insects — 

on citrus trees, 853. 
resistance to fumigation, effect of 
temperature, Calif., 67. 
systematic and biological study. Miss., 
252. 

Scarlet fever, prevention, 480. 

Schedius podontiae n.sp., description, 361. 
Schisonella colemani n.sp., description, 862. 
Schizoneura lantgera. (See Apple aphid, 
woolly.) 

Svhizophyllum commune on Japanese chest- 
nut, 740. 

School — 

and country life, treatise, 795. 
children, health of, U.S.D.A., 662. 
children, rural, health of, 597. 
gardens, introducing and developing 
in Argentina, 705. 

part-time eoutinuallon, nutrition proj- 
ect in, 96. 

rural, project in teacher training, 396. 
system of Arkansas, 105. 
winter, for farmers, West.Waab., 307. 
Schools — 

agricultural. (See Agricultural 
schools. ) 

manual education in, 396. 
pioneer manual labor, 96. 
public, of Philadelphia, U.S.D.A., 662. 
rural, elementary agriculturti in, 793. 
rural high, type for, 298. 
rural, junior projects in, 96. 
rural, papers on, 898. 
rural, uses of auditoriums In, 794. 
southern, elementary agriculture for, 
809. 

Science and milk, treatise, 373. 

Solcrotinia — 

oinerea, cause of brown rot, 450, 
cinerea, notes, Calif., 49. 
eclerotiorum, notes, 161. 

Sclerotium oryzae on rice, notes, 747. 
Scolytus rugulosus. (See Shot hole borer.) 
Scurvy — 

effect of pregnancy on, 367. 
effect on subsequent nutrition and 
growth of guinea pigs, 600. 
variation of complement during, 264. 
Bcutigerella immaoulata — 

affecting asparagus, Calif., 57. 
notes, 459. 

Scythe, use, 488. 

Seed — 

analyst, relation to uniform weed leg- 
islation, 737. 
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Seed — Continued. 

coat, structure and development, 616. 
coats, aemipcrmeablc, relation to en- 
trance of toxic solutes, 29. 
control service In Denmark, 231, 
Inspection In Vermont, Vt., 638. 
testing, 638. 

testing in Montana, Mont., 638. 
testing station for England and Wales, 
report, 639. 

tests for 1924, N.H., 737. 
treatment with corrosive sublimate, 
effect of presoaking, Pla., 242. 
treatments, 49. 

treatments, stimulating effect, N.J., 
726. 

Seeds-— 

agricultural, inspection, Ind., 836. 
buried, vitality, 726. 
from overseas, effect of voyage on 
germination, 38. 
germination, papers on, 737. 
germination, physiological aspects, 
616. 

health of, 647. 
imports, U.S.D.A., 620. 
longevity, 340, 638. 
oil. {Bee Oil seeds.) 
origin, determination, 535. 
registered, growing in Alberta, 886. 
sterilization with uspulun, effect, 847. 
tropical, viability test, 636. 
water absorption, effect of tempera- 
ture, 624. 

Self-feeders — 

construction and use, Ohio. 770. 
for calves, 078. 
for cows, 111., 477. 
for pigs, Can., 673. 

V. hand-f(V3dIng for pigs, Can., 874. 
Semen, undescrlbed constituent of, 630. 
Senegin, reaction of protoplasm to, 215. 
Soptoria diseases of cereals and grasses, 
448. 

Beptoria lycopersici, control, N.J., 744 ; 
U.S.D.A., 648. 

Sequoia trees, treatise, 345. 

Sericulture. (See Silkworms.) 

Serradclla — 

behavior, Fla., 224. 
spray irrigation for, 287. 

Serratia marcefioenf, studies, N.Y.State, 
519. 

Serum proteins and formaldehyde, reaction 
between, 801. 

Sesame oil, sulfuric index, 411. 

Sesbania aculeata as green manure and 
cover crop, 732. 

Betaria spp. parasitising equlnes, 86. 
Betora nitens, parasite of, 554. 

Sewage — 

disposal at Jamshedpur, 216. 
disposal, biology, 786; N.J., 890. 
disposal plant, bacteriological study, 
N.J., 188. 

disposal, studies, 889 


Sewage — Continued. 

disposal systems, 786. 
sludge, fertilizing value, 121. 

Sewerage systems for farm homes, 587. 
Sewing — 

essentials, textbook, 696. 
manual, 704. 

Sex ratio, studies, 629, 630. 

Sex reversal, complete, in adult pigeon, 
129. 

Sexually mature condition iq. ininvature fe- 
males, Induction, 180. 

Sheep- 

Blackface, types of fibers in, 170. 
breeding, 169. 
club, manual, 794. 
diseases. (Bee specific dieeases.) 
feeding experiments. Calif., 72 ; Ind., 
170. 

Italian, breeds, 870. 
management, Kana., 467. 
on pasture, time used in foraging and 
resting, 868. 

production, relation to climate, 870. 
raising in Minnesota, 870. 
range, management in New Mexico, 
870. 

scab, iufectlvity of kraals, 84. 
shearing methods, 672. 

Southdown, history^ characteristics, 
and management, 870. 
stomach worms in, Ohio, 483. 
viscera, composition, 159. 

Wensleydale, inheritance in, 332. 

(Bee also Ewes and Lambs.) 

Shelter belt investigations, U.S.D.A., 627. 
Shipping fever. (See Pleuropneumonia.) 
Shot hole borer affecting cherries, West. 
Wash., 56. 

Shrimps, vitamin A in, 65. 

Shrubs — 

culture, treatise, 642. 
germination studies, 516. 
of Indiana, 444. 

Shume Forest Reserve, reafforestation with 
cedar, 444. 

Bigniphora pulchra, notes, 557. 

Silage — 

and hay, proportions for long yearling 
steers, Wash. Col., 767. 
bacterial flora, 376. 

beet pulp and tops, composition, 
U.S.D.A., 267. 

changes in chemical composition, 268. 
corn, feeding value, Ind., 160 ; Miss., 
169, Utah. 80. 

corn stover v. corn, Mich., 369. 
corn V. corn and soy bean, feeding 
value. Miss., 169. 

corn V. sorghum, feeding value, S.C., 
677. 

corn V. sorghum, for milk production, 
Fla.^ 276. 

feedliig value, 276. 

from mlkture of Sudan grass and leg- 
umes. 68. 
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Silage— Continued. 

grass, analyses, 167. 
green forage, composition and feed- 
ing value, 167. 

Napier grass v. Japanese cane, Fla., 
276. 

oat and tare, feeding value, 376. 
potato, feeding value, TJ.S.D.A., 78. 
sorghum, feeding value, Miss., 169, 
sunflower, Miss., 169. 
sunflower, composition and digestibil- 
ity at diflPerent stages, 111., 79. 
sunflower, feeding value, Calif., 78 : 

111., 79, 80; Mont., 477. 
sunflower, quality relation to acidity, 
Mont.. 69. 

sunflower v. corn, Can., 375 ; Wash. 
Col., 767. 

Silica, effect on availability of phosphoric 
acid, 212. 

Silicon determination, sources of error in, 
614. 

Silkworms- 

bacterlal disease, 669. 
raising in Burma, 165. 

Silos, treneb, for North Dakota, 488. 
Sllvor-loof disease, .studies. 846. 
i<iphunophora roaae poriffae, parasite of, 
N.Y.Cornoll. 360, 

Sires — 

Holstein-Frleslan, comparison, Mo., 
.S76. 

purebred, select ion, S.Dak., 276. 

(See also Bulls.) 

Sisal Industry in British Empire, 229. 
Sitophilus — 

fjranariu. (See Granary weevil.) 
oryza. (See Eico weevil.) 

Sitostanol preparation, 709. 

Sitosterol preparation, 709. 

Sitosterol reduction, 709. 

Sitotroya ccrcalella. (See .Angoumois 
grain moth.) 

Skim milk — 

powdered, feeding value, 371. 
use In sprays, 56’, 

Sleeping sickness, prevention, 480. 

Sludge, activated, use ns fertilizer, 216. 
(Sec also Sewage.) 

Smllacin, reaction of protoplasm to, 216. 
Sminthurua hortenaia ns crop pest, S52. 
Sminthurua sp., control, Va.Truck, 43. 
Smut control tests, Utah, 747. 

Smut treating machine, construction, Calif., 
60. 

(See alao apecifle host a.) 

Smuts, biology, 746. 

Snails, effect on sugar cane root dlaease, 
440. 

Suotsiekte in cattle, 84. 

Snow bunting, food habits, U.S.D.A., 864. 
Snow, fertilizing value, Can., 423. 
Soap-nicotine preparations, deterioration, 
309. 

Soda, use ns fungicide, 646. 


Sodium — 

arsenitc samples, composition, 82, 178. 
biphosphate, effect on acid soils, 621. 
carbonate, effect on acid soils, 621. 
carbonate, effect on ammonification 
and nitrification, Idaho, 813. 
carbonate formation, Calif., 21. 
chloride, effect on alfalfa, 723 ; N.J., 
724. 

chloride, effect on ammonification 
and nitrification, Idaho, 813. 
chloride, effect on uric acid concen- 
tration in blood, 860. 
chloride, tolerance of plants as af- 
fected by temperature, Calif., 26. 
(See , alao Salt.) 

determination, iodometric method, 806. 
effect on orange trees, Calif., 26. 
fluoride as an insecticide, 860. 
fluosilicate, insecticidal value, Tenn., 
565. 

hypochlorite, phenol coefilcient of dls- 
inft'ctlng powers. 776. 
nitrate, effect on apples, l»a., 233. 
nitrate, effect on nodulatlon of soy 
beans, 339. 

nitrafe, effect on nutrition of tomato, 
N.Y.Cornoll, 44. 

nitrate, effect on sugar beets, 834. 
nitrate, fertilizing value, 422, 626. 
phosphate*, effect on acid soils, 621. 
silicate, effect on acid soils, 621. 
s\ilfate, effect on acid soils. 621. 
sulfate, effect on ammonification and 
nitrification, Idaho, 813. 

Soll-- 

acldlty — 

and lime deficiency, studies, 21. 
and organic matter, studies, 319. 
and solubility as affected by sul- 
fur, 423. 

measuring intensity factor, 613. 
of air-dried samples, 619. 
papers on, 17. 
qualitative tests for, 310. 
relation to soil type groui>s, 811. 
studies, 319; N.J., 741. 

(See alao Lime, Limestone, Llm* 
ing, and Soils, acid.) 
analysis, mechanical, methods, 121. 
nnalysi.s, value, 209. 
bacteria, effect of carbon disulfide, 721. 
bacteria, effect of cyanamid, 613. 
biology studies, progress, 118. 
blowing, control, U.S.D.A., 828. 
colloids, binding power, 211. 
colloids, composition, U.S.D.A., 608. 
colloids, estimating, 619. 
colloids, heat of wetting, 418. 
colloids, removal, effect, 419. 
conservation, .studies, Kans., 420. 
constituents and plant withdrawals, 
Calif., 20. 

cultivation, motorized. In Germany, 
786. 

erosion as research problem, 386. 
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Soil — Continued. 

erosion » cause and prevcntioD, 22. 

fertility, rebnildiner, 288. 

fortuity studies, Ind., 211; Ky., 421; 

Mich., 817; Wash.Col., 814. 
fertility studies at Bothamsted, 211. 
granulation, effect of water, 418. 
improrement studies at Bothamsted, 
816. 

management. West. Wash., 822. 
management ’ and crop production, 
treatise, 696. 

management and fertilisation in Ark- 
ansas, 816. 

materials, thermal dlffuslTity and con- 
ductivity, 811. 

microorganisms as affected by rice cul- 
ture, Calif., 28. 

moisture, determination, Calif., 810. 
moisture, studies, 612 ; Calif., 19. 
moisture, tank experiments, Utali, 719. 
organic matter and sulfur, studies, 
Wash.Col., 814. 
profiles, studies, 210. 
pulverization, measurement, Calif., 86. 
reaction, effect on availability of phos- 
phoric acid, 212. 

reaction, testing, solltex method, 17. 
salt system, studies, N.J., 719. 
samples, acidity, effect of drying, 619. 
samples, taking, method, 115. 
series and types, classification, pro- 
cedure, 116. 

solution composition, Calif., 19. 
solution, secular and seasonal changes 
in, 418. 

solutions, phosphates in, concentra- 
tion, Calif., 20. 
survey in — 

Alabama, Choctaw Co., U.S.D.A., 
717. 

Alabama, Crenshaw Co., U.S.D.A., 
610. 

Arizona, Benson area, U.S.D.A., 
116. 

Arizona, San Simon area, U.S. 
D.A., 617. 

California, VictorvUle area, U.S. 
D.A., 617. 

Delaware, Sussex Co., n.S.D.A., 
821. 

Georgia, scope of, 116. 

Georgia, Screven Co., n.S.D.A., 
321. 

Illinois, Mason Co., 111., 610. 
Iowa, Greene Co., U.S.D.A., 821. 
Iowa, O’Brien Co., U.S.D.A., 18. 
Iowa, Page Co, r.S.D.A., 416. 
Kentucky, Garrard Co., U.S.D.A., 
416. 

Michigan, Mich., 796. 

Mississippi, Alcorn Co., U.S.D.A., 
618. 

Missouri, Andrew Co., U.S.D.A., 
717. 


Soil — Continued. 

survey in — continued. 

Missouri, Caldwell Co., U.S.D.A., 
322. 

Missouri, Cole Co., U.S.D.A., 209. 
Missouri, Mississippi Co., U.S. 
D.A., 610. 

Nebraska, Antelope Co., U.S.D.A., 
718, 

Nebraska, Deuel Co., U.S.D.A., 
718. 

Nebraska, Perkins^ Co., U.S.D.A., 
718. 

New York, Tompkins Co., U.S. 
D.A., 822. 

North Carolina, Cherokee Co., U.S. 
D.A.. 417. 

North Carolina, Durham Co., U.S. 
D.A., 116. 

Oregon, Benton Co., U.S.D.A., 210. 
South Carolina, Spartanburg Co., 
U.S.D.A., 611. 

South Dakota, Beadle Co., U.S. 
D.A., 18. 

South Dakota, McCook Co, U.S, 
D.A., 417. 

South Dakota, Union Co., U.S. 
D.A., 417. 

survey, papers on, 17. 
temperature determinations from 
April to October, 620. 
water, freezable, U.S.D.A.. 719. 

{See also Soil moisture.) 

Soiling V. pasture for cows, Mont., 477. 
Soils-— 

abandoned virgin, in Cuba, 684. 

absorption of bases by, 419. 

acid, replaceable bases in, Calif., 819. 

(Bee also Soil acidity.) 
aeration, as affected by barometric 
pressure, 116. 

aeration, studies, Mlcb., 317. 
alkali. (Bee Alkali.) 
alluvial, of Netherlands, natural and 
chemical changes, 618. 
ammonia determination in, 612. 
ammonlfication. (Bee Ammonifleation. ) 
anaerobiosis in, 720. 
analyses, 717. 

arable, improvement In, 118. 
arid, studies, N.Mex., 817. 
bacteriological studies, 720 ; Idaho, 
818. 

classification, relation to native vege- 
tation, 17. 

coniferous timber, studies, Idaho, 816. 
cylinder, changes In, 119. 
effect of storage, 121. 
fertiliier requirements, determinatiOD, 
621. 

forest, from Czechoslovakia, composi- 
tion, 611. 

forest, nitrogen fixation in, 612. 
Hawaiian, solutions, iron, aluminum, 
and manganese in, 117. 

H-ion concentration, 121. 
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SOII 0 — Continued* 

InTestlgations at experiment stations, 
401. 

mapping and classification, papers on, 
17. 

marsb. (See Marsh.) 
mathematical analysis, effect of fer* 
tillzers, 816. 

microbiological studies, N.J., 720. 
microorganisms in, N.J., 720. 
moor. (See Peat and Moor.) 
mottled colors in, importance, 17. 
nitrifying capacity, N.J., 720. 
nitrogen content. (See Ammonifica- 
tiou, Nltriflcation, and Nitrogen.) 
of Cattavla Valley, Island of Rhodes, 
analyses, 18. 

of east coast of Sumatra, 718. 
of Germany, reaction, 319. 
of Illinois, Hancock Co., HI., 209. 
of Java, survey, 611. 
of lower Klo Grande Valley, Tex., 403. 
of South Africa, nitrates In, variation, 
612. 

of South Africa, nitrification In, 211. 
of Tennessee, future needs, Tenn., 611. 
of Texas, composition and fertility, 
Tex., 118. 

of the BlesUosch In South Holland, 
studies, 618. 

of the Dollards of Groningen, 618. 
of Transvaal, Waterberg sandy, 210. 
of United States, textural composition, 
208. 

of West Virginia, analyses and fertil- 
ity, W.Va., 611. 

organic matter in. (See Organic mat- 
ter.) 

organic, profiles, 417. 
peat. (See Peat.) 

percolation of water through, Calif., 
19. 

phosphate availability, dot^'rmlnation, 
811. 

proiierties and clas.sification, 717. 
replaceable bases In, Calif., 318. 
reservoir capacity, Wash.Col., 810. 
resistance to addificution, 116. 
salt content, relation to crop yield, 
121 . 

sampling, Mich., 717. 
sterilization, effect, 646. 
sterilization, effect on microorganisms, 
N.J., 720. 

sterilization for yegetablos, Kans., 449. 
sterilization, studies, 234, 821. 
studies, 111., 420 ; Wash.Col., 814, 

816. 

subgrade, field tests, U.S.D.A., 184. 
supporting value as affected by bear- 
ing area, 687. 

total surface, effect of temrperature on, 
117. 

treatise, 115. 

Vesuyian, nitrogen-fixing bacteria in, 

22 . 

Vesuvian, streptothrices in, 22. 


Boils — Continued. 

water freezable iu, U.S.D.A., 788. 
waterlogged, orchard injury from, 
Mont., 460. 

Solar phenomena, systematically varying 
period in, U.S.D.A., 414. 

Solar radiation. (See Radiation.) 

Solutions, nutrient. (See Nutrient.) 
Sorghum — 

breeding experiments, 823 ; Eans., 433. 
culture experiments in Russia, 786. 
experiments on Great Plains, U.S.D.A., 

37. 

fall seeding experiments, 633. 
grain, inbreeding, 32. 
injurious after-effects, 834. 

Insects affecting, Kans., 462. 
silage. (See Silage.) 
smut, control, Kans., 445. 
variety tests, Fla., 224 ; Guam, 226 ; 

Kans., 433; Wash.Col., 829. 

Yolo, breeding experiments, Calif., 38. 
Yolo, culture experiments, Calif., 82. 
(Bee also speoifio kinds.) 

Sorgo — 

as sugar crop In Russia, 736. 

forage yields, Mont., 435. 

honey, irrigation experiments, Calif., 

38. 

sirup, Jellying in, cause, 13. 

V. grain sorghum as forage crop, 
U.S.D.A., 37. 

varieties, yields, Fla., 224. 
variety tests, Fla., 224 ; Guam, 226 ; 
Kans., 433 ; Wash.Col., 829. 

South Carolina Station, report, 698. 

Sow thistle, growth and reproduction, N. 

Dak., 231. 

Sows — 

brood, cost of keeping, Wash.Col., 873, 
brood, feeding and Utters, Mont., 871. 
brood, nutritive requirements, Kans., 
469, 

brood, winter rations, Pa., 270. 
genital organs, nature of secretions- 
during oestrum, 631. 
winter rations for, Wash.Col., 878. 
(See also Pigs.) 

Soy bean — 

bacterial pustule, studies, 660, 661. 
forage, feeding value, S.C., 569. 
hay, feeding value. Miss., 276. 
bay for milk production, I'a., 276. 
hay, yields, Ga.Coastal Plain, 226. 
meal, feeding value, 111., 466. 
mosaic disease, relation to tempera- 
ture, 350. 

oil iodine number, 686. * 

oil meal, feeding valud, III., 476 ; Ind., 
169; Ohio, 473. 
proteins, digestibility, 63. 

Soy beans — 

and corn, culture, Mo., 436^ 
assimilation-respiration balance, 626.. 
culture experiments, Ain ska, 628. 
effect of aeration and continuous re- 
newal of nutrient solution, 126. 
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Soy beans — Continued. 

fall seeding experiments, 638. 
feeding ralue, 111., 466; Ind., 169. 
history and culture, treatise, 636. 
inoculation, effect, Kans., 484. 
mottling in, cause, 826. 
nodulatlob, N.J., 782. 
nodulation, effect of mineral fertili- 
zers, 338, 339. 

protein and oil content, factors af- 
fecting, 636. 

sources of iron for, N.J., 726. 
variety tests, Ga. Coastal Plain, 224; 
Guam, 226 ; Ind., 226 ; Kans., 433 ; 
Miss., 226; N.I., 732; S.C., 628; 
Wash.Col., 829. 
vitamin A in, 66. 

yield and nitrogen in, effect of lime, 
N.J., 736. 

Sparrow, English, in Washington, West. 
Wash., 864. 

Specie differences, origin and inheritance 
of, 128. 

Species concept, symposium, 127. 

Species, origin, W'illls* theory of, 628. 

Spelt — 

and rye, sterile hybrid, notes, 628. 
history, distribution, and use, U.S. 
D.A., 34. 

stripe rust, notes, 648. 
Spcrmatomicrons, suggested name, 630. 
Spermatozoa — 

flocculation, relation to surface charge, 
826. 

physiology of, 730. 
viability, effect of menotoxln, 524. 
Sphaceloma ampelinum, notes, 649. 
Sphaeropsidales, procipitlns of, studies, 
Mich., 846. 

Sphaeropsie malorum, growth on culture 
media, 216. 

Sphagnum and tree moss, water-holding 
capacity, 842. 

SpTienophorus discolor, life history, 867. 
Spices, total ash determination, 801. 

Spider flower, alternation of sexes, 127, 
Spiders, red. (See Red spider.) 

Spilochaloia sp., notes, 868. 

Spinach — 

canning, value of precooking, U.S.D.A., 
469. 

Fusarium flight, 351. 
hypoglycemia-prodtieiBg principle In, 
067. 

leaves, new protein from, 708. 
rust, notes, 861. 

vitamins In, effect Of preparation, 262. 
Spinacin, new protein from spinach, 708. 
Bpirochaeia moreue-muria, notes, 761. 
Spondplooladium atrovirens, studies, 847. / 
Spray — 

machine for alfalfa fields, 888. 
materials and equipment. Mo., 236. 
materials, combined^ preparation and 
use, D.S.D.A., 441. 


Spray — Continued. 

mixture, dry-mix, tests, N.J., 738. 
mixture, triple, 667 
Spraylng*- 

and dusting experiments, N.J., 751. 
and dusting experiments, cooperative, 
646. 

dust. (Bee Dusting.) 
relation to renovation of orchards, 
852. 

stimulation to fruit trees, 860. 

(Bee also Apples, Potatoes, etc.) 

Sprays — 

commercial v. home-mix, Pa., 252. 
copper. (Bee Copper.) 
lead arsenate and lime sulfur, chemi- 
cal studies, N.Y. State, 501. 
spreading power and measurability, 
554. 

use of skim milk In, 56. 

(Bee also Insecticides, Fungicides, and 
specific forms.) 

Springs, steel, heat treatment, 488. 
Sprlngtalls, control, Va.Truck, 43. 

Spruce — 

cone worm, notes, Mich., 355. 
Engelmann, germination, factors af- 
fecting, 541. 

seedlings, heat-roslsfing capacity, U.S. 
D.A., 47. 

soils, composition, 511. 

Squash bug — 

common, parasite of, 156. 
notes, Wash.Col., 852. 

Squirrels, destruction of conifer seeds by, 
240. 

“ Staggers ” or " Pushing Disease ” of cat- 
tle ill Natal, 82. 

Stain for microorganisms and tissues, 378. 
Stains, biological, standardization, N.Y. 
State, 619. 

Stallions, enrollment, Ind., 874. 
Staphylococci r61c in epizootic lymphan- 
gitis, 488. 

Staphylococcus musoae, notes, 558. 

Starcli— 

determination, 112. 
in sorgo sirup, 13. 

of wheat, viscosities, determining, 18. 
storage In pear and apricot trees, 
Calif., 42. 

Starches— 

rate of digestion by amylase, U.S.D.A., 
603. 

treatise, 690. 

Starling, European, spread In North Amer- 
ica, U.S.D.A., 749. 

Statistics, rfile in agronomic experiments, 
/ 781. 

Steel— 

and timber structures, treatise, 188* 
bars, new billet and reroUed, compara- 
tive tests, 287. 
springs, beat treatment, 488. 

Steer calves, winter rations. Miss., 260. 
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SteerB— 

cost of fattening, Mont., 467. 
feeding experiments, Can., 860, 870 ; 
Idaho, 869; Ky., 406; Mich., 369; 
Miss., 169; Mo., 369, 466; N.Mex., 
868 . 

finishing, Miss., 269. 

V. heifers and yearlings, feeding ex- 
periments, Calif., 71. 
winter feeding, Ind., 168. 

(See also Cattle.) 

Stemphylium paraeiticum, notes, 649. 
Stereum purpureum — 

notes, Wash.Col., 845. 
studies, 846, 

Sterility- 

genetic aspects, 280. 
in dairy cattle, U.S.D.A., 583. 

Sterols, separation of unsaturated from 
saturated, 709. 

SUlpnotia saliciit notes, Wash.Col.. 852. 
Stock. (See Livestock.) 

Stock foods. (See Feeding stuffs.) 

Stomach worms in — 

cattle and sheep, 280. 
lambs. Miss., 283. 
sheep, treatment, Ohio, 483. 

Stomata, rOle in transpiration of plants, 
617. 

Stomatitis, mycotic, of cattle, U.S.D.A., 
84. 

Stone, crushed, tests, XT.S.D.A., 783. 

Storage room, winter, for homes, Mich., 
489. 

Storms, tropical, of North Atlantic Ocean, 
U.S.D,A., 416. 

Btrategua antaeua, injury to peach trees, 
454. 

Straw, detrimental effect on plants, N.T. 
State, 618. 

Straw humification experiments. Wash. 

Col., 816. 

Strawberries — 
breeding, 142. 

cost of production, Utah, 788. 
cost of production and marketing, Ky., 
490. 

culture, Mo., 237. 

culture experiments, Guam, 232; N.J., 
738. 

insects affecting. Mo., 156. 
mulching studies, Mont., 441. 
preservation by freesing, Calif., 16. 
production In Florida, 142. 

Sitka hybrid. Alaska, 636. 
variety tests, Ga.Coastal Plain, 282. 
Strawberry — 

black root, Mtch., 58. 
diseases, notes, Utah, 745. 
fruit rots, notes, 352. 
leather rot, studies. 150. 
mollisloae, notes, 852. 
purple leaf blotch, notes, 748. 
red plant, studiea, 748. 
root aphid, studies, Tenn., 553. 
sirup, pasteurised, vitamin C In, 
OaUf., 65. 


Streams — 

pollution, in New York State, 188. 
small, farm power from, U.S.D.A., 888. 
Streptothrices in Vesuvlan soils, 22. 

Stripe rust in United States, 648. 
Stromatinia laaea on apricots, 150. 
Strongylids, equine. In South Africa, 86. 
Stump removal, costs, Minn., 88. 

Sublimed blue lead, use against corrosion 
of iron and steel, 889. 

Subsoiling experiments, 118. 

Sudan grass — 

and legumes, ensiling, 68. 
culture, U.S.D.A., 828. 
fall seeding experiments, 633. 
irrigation experiments, Calif., 33. 
Sugar beet — 

culture in arid Hussia, 736. 
curly-top disease, studies, 149. 
industry in United States and Canada,. 
834. 

late blight, relation to rainfall, 351. 
Phoma rot, notes, Utah, 745. 
pulp and tops, composition, U.S.D.A., 
267. 

root maggot, life history, Utah, 762. 
seed from selected roots, 339. 

(See also Beet.) 

Sugar beets — 

breeding experiments, Mich., 334. 
culture experiments, 330 ; 634. 

effect of sodium nitrate, 834. 
fall seeding experiments, 633. 
fertilizer experiments, Mich., 736. 
inoculation, 735. 
iri-igatlon and growth, 534. 
irrigation experiments, Utah, 733. 
production in Minnesota, 834. 
rotation experiments, Mont., 435. 
seed production, 834. 
spacing experiments, 339. 
tests, Mich., 834. 

Sugar cane — 

beetle, studies, U.S.D.A., 256. 
borer moths attraction to light, 154. 
borer, notes, 654. 

borer on corn, effect of wild grasses, 
61. 

borers, new remedy, 164. 
bud variations and sports in, 735. 
buds, effect of cold, 229. 
burning before cutting, effect, 38. 
culture in Queensland, 439. 
cutting back, effect, 88, 
diseases in 1623 and 1924, La.. 648. 
experiments, 439. 
fertilizer experiments, 182, 686. 
floorers, fertility, 735. 

Imported varieties, studies. 489. 
insects affecting, 356. 
insects affecting in Fiji, 556. 
irrigation experiments, 735. 

Juice, clarification, 118. 

Juice, removal of albumin from, hot 
V. cold liming for, 412. 

Juice, super-defecation, 206. 
marketing, U.S.D.A., 294. 
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Sagar cane — Continued. 

mosaic. {Bee Sugar cane mottling 
disease.) 

mottling disease, notes, La., 548. 
mottling disease, tolerance and re- 
sistance to, 847. 
root borer, notes, 636. 
root disease, rOIe of snails in, 449. 
root rot, data, 140. 
root rots, notes. La., 548. 
spacing experiments, 835. 

Uba, characteristics, 137. 

Uba, deterioration, 735. 
rarlety tests, 132, 636; Guam, 226. 
Sugar — 

content, effect on quality of ice cream. 
Mo., 679. 

crops, culture in arid regions, 736. 
effect on viability and growth of 
Bacillus hotulinus, 165. 
excreted in normal urine, type, 861. 
factory products, surf.'ice tension, 315. 
in blood. (See Blood sugar.) 
in normal urine, nature, 806. 

Industry of world, 634. 
machinery, treatise, 615. 
raw, removing gummy and waxy mate- 
rial, 13. 

rellning, Imsic operations, 114. 
refining industry of New York, his- 
torical sketch, 114. 
substitutes in ice cream, Mich., 377. 
Sugars — 

determination, method, 111. 
effect on insulin convulsions in mice, 
567. 

{Bee also Glucose, etc,) 

Sulfate — 

of ammonia. ( Bee Ammonium sulfate. ) 
of potash. (See Potassium sulfate.) 
Sulfur — 

and soil organic matter, studies, 
Wash.Col., 814. 

colloidal, preparation and use, 850. 
cycle in soil, 117. 

cycle in soils, plants, and animals, 
Mich., 24. i 

effect on barley, 17.S.D.A., 84. | 

effect on crops and soils, 428. 
effect on / potassium availability, Ky., 
421. 

effect on potatoes, Mich., 351 ; N.J., 
782. 

Inoculated, and rock phosphate, fer- 
tUlzing value, Ky., 421. 
inoculated and uninoculated, for potato 
scab, N.J., 748. 
metabolism, 864. 

metabolism of cows, effect of protein 
in rations, Mo., 478. 
mixtures. (See Lime-sulfur.) 
organic compounds produced In bac- 
terial cultures, 011. 
oxidation, 819. 

oxidation by ThiobaeUtua thknmidan 0 , 
N.J., 720. 


Sulfur — Continued. 

oxidation, effect on solubility of 
mlneralB, 615* 

Sulfuric acid, effect on strength of cotton 
fiber, 227. 

Summer fallow tillage, principles, Wash. 

Col., 620. 

Sun spots — 

and tropical cyclones, 114. 
effect on temperature, 208. 

Sunflower — * 

growth, relation to climatic conditions, 
682. 

oil production in Argentina, 228. 
seed oil, sulfuric index, 411. 
silage. (See Silage.) 

Sunflowers — 

culture experiments, Alaska, 528. 
full seeding experiments, 638. 
seeding experiments, Idaho, 828; 
Wash.Col,, 829. 

stage of maturity for ensilage, Can., 
866 . 

variety testa, Mont., 436. 

Sunlight — 

effect on botullnus toxin, 464. 
effect on chemical nitrification, 420. 
effect on egg production, Kans., 476. 
(See also Light.) * 

Superphosphate — 

ammoniated, fertilizing value, 422. 
fertilizing value, 526. 

(See also Phosphates, compari- 
son.) 

treated with ammonia, fertilizers from, 
514. 

Sweating sickness in calves, 84. 

Swedes, breeding experiments, 437. 

Sweet clover — 

breeding experiments, Mich., 334. 
culture, U.S.D.A., 828. 
culture experiments, N.J., 732. 
culture in Alberta, 786. 
hay production, Mont., 485. 

Hubam, behavior, Fla., 224. 
seed coat and germination studies, 
516. 

Sweet corn — 

breeding experiments, 823. 
canning, effect of scalding, XJ.S.D.A.. 
460. 

drying, chemical aspects, Md., 207. 
fertiliser experiments, Ohio, 28. 
injury from high temperature, rela- 
tion to color in stalks, 139. 
simp from stalks, 207; Mliia.f 206. 
varieties for canning, 140. 

Sweet pen germination, notes, Can., 089. 
Sweet potato — 

diseases, Del., 848. 
diseases, control, N.J,, t44. 
meal, feeding valne, tJ.S.D.A., 78. 
mosaic dfsease, notes, Fla., 242, 
pox, control, N,J., 744. 

Pythlnm rootlet rot, dsscrlptloii, 647. 
rots, control, KSns., 440* 
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Bweet potato — Continued. 

stem rot, control, Mies., 242. 
stem rot, studies, N.J., 861. 
weevil in Jamaica, summary, 569. 
Sweet potatoes — 

and peanuts, hogging down, B.C., 669. 
canning, effect of precooking, U.S.D. 
A., 460. 

cost of production in New Jersey, 690. 
culture, Ga.Coastal Plain, 226. 
fertilizer tests, Fla., 224. 
marketing, Calif., 92. 
studies, N.J., 684. 

variety tests, 132; Ga.Coastal Plain, 
226; S.C., 528; Utah, 782. 
yield and shape, effect of fertilizers, 
N.J., 732. 

Sweetening compounds, synthetic, cbemiS' 
try of, 806. 

Swine — 

erysipelas bacillus, effect of bile, 288. 
erysipelas, immunization against, 683, 
781. 

(See also Pigs.) 

Symbiosis of plants, studies, 426. 

Sympicsis spp., notes, Iowa, 868. 
S}’'mptomatlc anthrax. (See Blackleg.) 
Spnohptrium — 

endoMoticumj immunity to, 148. 
spp., notes, 448. 

Synetaeris sp., notes, 669. 

Tacbinid fly parasites, liberation, 863. 
Tafia, effect on physical properties of 
soil, 622. 

Tankage — 

feeding value, Tex., 672. 

T. buttermilk for pigs. Can., 873. 
Tannery waste, feeding value, Calif., 74. 
Tapeworm, control, Kans., 481. 

Tapeworms in dogs, treatment, 886. 
Taphrina hullata, control, 748. 

Taros — 

insects affecting, 866. 
new food plants for the South, U.S. 
D.A., 840. 

Tareoatenue univittatue, egg and first-stage 
larva, 569. 

Tartar emetic, anthelmintic value, 777. 
Tax revision in Kansas, Kans., 691. 

Tea — 

in India, thrlps affecting, 864. 
pests in Dutch East Indies, control, 
664. 

plant, treatise, 840. 
seed oil, sulfuric index, 411, 

Teacher’s professional library, list of books, 
795. 

Teeth— 

formation, effect of light and diet, 
768. 

of children, carles in, effect of diet, 
768. 

Telmofnua — 

notes, 861. 

trummHeemiria, sex ratios, 888. 
Telepnetm Umitmae, notes, 866. 


Temperature — 

and rainfall, correlation, 207. 
and sun spots, 208. 
effect on absorption of water by cot- 
ton, 533. 

effect on corn and sunflower growth, 
632. 

effect on flax wilt, 348. 
effect on protein consumption, 761. 
effect on total surface of soil, 117. 
region map, 809. 

requirements of hot spot manifolds, 89. 
(See aUo Climate and Soil tempera- 
ture.) 

Tennessee Station, report, 598. 

Tepary beans— 

breeding experiments, 823. 
digestibility, 663. 

Tephrosia — 

Candida, photopcrlodism, 126. 
spp. as green manure and cover crop, 
732. 

Teratology In plants, 619. 

Termites — 

distribution, classification, and biology, 
753. 

in Porto Rico, 657. 

new, in Canal Zone, Panama, 657. 

notes, Mich., 355. 

Terraces, Mnngum, planning and construc- 
tion, 111., 22. 

Tetanus, prevention, 480. 

Tetralin as fuel in internal-combustion en- 
gines, 784. 

Tetramorium caeepitum, (See Ants, pave- 
ment.) 

Tetraneura colophoidea, parasite of, N.Y. 
Cornell, 360. 

TetranychuB tetariua. (See Red spider.) 
Tetrastichodee platanellua n.sp., descrip- 
tion, 663. 

Tetraetichue — 

auBtralaaiae n.sp., description, 861. 
diarthronomytae, notes, Md., 457. 
radiatuB, life history, 154. 

Tettigidae, inheritance in, studies, Kans., 
428. 


Texas — 

College, notes, 899. 

Station, history and work, 897. 
Station, notes, 700, 900. 

Textiles, textbook, 197. 

Theola spp., notes, 356. 

Theileria spp., studies, 583. 

TMelavia basioola on watermelon, 852. 
TMelaviopaie — 

paradowa on coconut palm, 853. 
sp., studies, 545. 


ThiobaollluB thiooiHdana, studies, N.J., 720. 
Thiosulfate bacteria, biology of, 117. 
Thistle oil production in Argentina, 228. 
Threshing — 

losses from types of harvester-thresh- 
ers, Utah, 786. ^ 

machines, belt and pulley speeds for, 
289. 
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Thrips — 

control in cauliflower aeefl bed, N.Y. 
State, 653. 

injury to snap beans, Fla*, 251. 

ThripB tritici, notes, Micb., 855. 

Tbymus as affected by castration in rats, 
480. 

Thyroid — 

apparatus, studies, 866, 867. 
feeding, effect on fowl plumage, 675. 
gland as affected by castration In rats, 
480. 

survey of Cincinnati school children, 

165. 

survey of Minnesota school children, 

166. 

survey of Montana school children, 
166. 

weight and body weight, correlation, 
368. 

Thyro-parathyroldectomy, effect on rats, 
866, 867. 

Thysanoptera from Italy, list, 763. 

Tick eradication, 881. 

Ticks in native cattle and deer in Panama, 
778. 

{See also Cattle tick.) 

Tillage, summer fallow, principles, Wash. 
Col., 620. 

Tilletia eeoaUe, threatening development in 
Russia, 646. 

Timber — 

decayed, heat treatment, 55. 
deterioration and preservative treat- 
ment, 585. 

seasoning, effect on fungi, U.S.D.A., 
249. 

utilization in farm buildings, 887. 

{See also Lumber and Wood.) 

Timothy — 

hay. United States grades for, U.S. 
D.A., 92. 

hay v. alfalfa hay for horses, N.Y. 

Cornell, 772. 
seed production, 884. 
variety tests, N.J., 782. 

Tinea spp., notes, 554. 

Tiphia--— 

inornata, notes, U.S.D.A., 266. 
sp., selective parasitism by, 62. 
Tlpulids in nun nHoth areas, outbreak, 664. 
TiBcheria malitoliella, studies, Iowa, 867. 
Tissues, respiratory capacity and vitamin 
B content, 65. 

Tmetocera ocellana. {See Bud moth.) 
Tobacco — 

bacterial leaf spot, notes, Fla., 247 ; 
Ky., 446. 

beetle, control by fumigation, 369. 
black shank, studies, FIa.,’ 24T. 

Burley, ash analyses, Ky., 484. 
cost of production, Ky., 400. 
culture esperiments, Qa.Coastal Plain, 

culture for nicotine extraction, Calif., 
ZS. 

curing tests, S.C., 628. 


Tobacco — Continued. 

diseases, cause and control, U,B.D.A.. 
247. 

diseases, notes, Cau., 846. 
diseases, studies, Fla., 246. 
extracting nicotine from, 685. 
fertiliser experiments, 736; Ga.Coastnl 
Plain, 226 ; Ky., 434, 
flea-beetle in dark flre-cured tobacco 
district., U.S.D.A., 61. 
flea-beetle, life history studies, 856. 
flea-beetles, control, Va.Truck, 44. 
high-nicotlnc, studies, N.Y.State, 534. 
marketing, U.S.D.A., 284. 
mosaic disease, studies, Ky., 446. 
nicotine content, factors affecting, 138. 
parthcnocarpy and parthogenesls In, 
522. 

plants, healthy and diseased, analyses, 
Conu.State, 687. 

powder and lime dressing, test for ox 
warbles, 859. 
root rot, notes, Ky., 434. 
root rot, resistant strains, Ky., 446. 
solution for spraying, preparation, 
667. 

wildfire, studies, Fla., 247. 

Tomato — 

blight, control, Idaho, 844. 
blossoms, blighting, 60. 
catsup, fermentatioo in, N.Y.State, 
603. 

diseases, Calif., 48; N.J., 744. 
fruit worm, notes, Va.Truck, 44. 
leaf spot, control, U.S.D.A., 648. 
mosaic disease, relation to tempera- 
ture, 850. 

l*hytophthora rot, notes, 548. 

** sleepy disease,’* notes, 549. 
stripe disease, cross Inoculations, 52. 
wilt, control. Ark., 247. 
wilt resistant varieties. Miss., 242. 
wilt spread by Infected seed, 361. 
wilt, studies, Kans., 446. 
yellows, studies, Wash.Col., 846. 
Tomatoes — 

addition to milk ration of calves, 678. 
breeding, use of statistical data in^ 
235. 

canning, diseases, Utah, 745. 
canning Industry* Calif., 441. 
canning, value of scalding, U.S.D.A.,^ 
460. 

culture for canning factory, Ind., 887. 
effect of carbon dioxide, 284. 
effect of pinching leaders. Can., 687. 
English, vitamin C in, 868. 
fertiliser experiments, 288; III., 440; 

N.J., 788; Ohio, 23; S.C., 687. 
fertillBer requirements, Pa., 283. 
from pure line selections, yields, Mont., 
441. 

genetic linkage between else and color 
factors, 720. 

greenhouse, psoductlen, U.8.D.A., 640. 
inheritance In, Pa., 622. 
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toheritftnce 6£ plant type. Pa., 2a8, 
nematodee a/fecting, Calif., 50. 
nutrient requlrementa, jK.X.Cornell, 44. 
ripe, radioactivity, 619. 
spraying and dusting, Ta.Truek^ 44. 
strain tests, Utah, 789. * 

triploidy in, 02S. 

variety tests, Oa.Coastal Plain, 282 ; 
Idaho, 836; Kans., 441; S.C„ 687. I 
Top minnow, spermatogenesis, 488. 

TortHa — 

citrana, life history, 766. 
pronubana, life history and habits, ! 
866 . 

Torula Ugniperda in wood tissue, 863. 
Toofoptera graminum, parasite of, N.Y. 
Cornell, 860. 

Trachysphaera ff'uctigena n.g. and n.sp., 
description, 249. 

Tractor engine — 

air cleaners, tests, 680. 
fuel consumption, effect of carburetor 
adjustment, Calif., 86. 

Tractors, tests, Nebr., 288. 

Traflae control and safety, U.S.D.A.. 184. 
y'rametea spp., notes, 56. 

Transplivitiou — 

of coniferous soedlings, studies, 345. 

Of plants, rOIe of stomata In, 517. 
ot white pine, factors affecting, 625. 
Tree — 

growth, effect of meteorological fac- 
tors, 809. 

repair work, examination and licens- 
ing for. Conn. Stale, 841. 
seedlings, relative resistance to ex- 
cessive beat, U.8.D.A., 47. 
surgery, papers on, Conn.State, 841 ; 
West. Wash., 397. 

Trees — 

affected with brown bast, census, 161. 
and shrubs of Mexico, 444. 
and shrubs of Yellowstone Kational 
Park, 240. 

annual rings, rOle in climatic study, 
809. 

coniferous. (Fee Conifers.) 
germination studies, 516. 
native, Identification, 444. 
nutrition, rdle of nitrogen In, 286. 
ornamental, diseases and other in- 
juries, Conn.State, 849. 
rodent enemies, 358. 
shade, inseota affecting, Conn.8tate, j 
854; Kans., 452. i 

spraying, paper oUi WestWaab., 598. 

Tt^nch — 

f^er, preYentlau, 480. 
silo, test. Can., 866. 

TH0hlori8 pluHitora, strtped graee looper 

atte^ng, 61. 

Ttichogrmnma miwttum, notes, U.8.D.A,, ^ 
466. 

7 Hchbjipda ppnnipeM, biology, 160. 

odWirnbae, notes, 661. 
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Triclwitrongylus spp. parasitising etjuines, 

85 . 

TrifoUutn l»p4naet€r, culture experiments, 
Alaska, 528. 

Triosa — 

buaetoni xusp., description, 367. 
fripuftcfa'fo. (gee Blackberry peyilid.) 
Triticum dicoooum dicooooides, gepetic re- 
lation and synthetic form, 228. 

Truck — 

crop pests, control, 753. 
crops, diseases, Pa., 243. 
crops, fertiliser experiments, Ohio, 28. 
crops, manuring experiments, treatise, 

421. 

crops, plant lice affecting, Pa., 252. 
farms, child labor on, 402, 591. 

Trucks. (Sac Motor trucks.) 

Trypaneldae of South African museum, 856. 
I'rypauosomiasiB in animals, treatmeut, 
770. 

Tryptophane in proteins, 802. 

Tsetse in Uie Trrajsraal, 82. 

Tsetse-fly disease, prevention, 480. 

Tuber tissue, isoelectric point for, 124. 
Tubercle bacilli — 

bile-treated, for vaccination of cattle, 
282. 

concentration, 880, 881. 
in milk, thermal death point, 177. 
methods of cultivating, 682. 

Tuberculin — 

derivatives, diagnostic and sensitizing 
properties, 180. 
old, sensitiveness to, 48.3. 

Tuberculosis — 

avian, in swine. 111., 483. 
avian, transmission through eggs, 
682. 

bovine, notes, 280. 
chronic, prevention, 381. 
control, U.S.D.A,, 683. 
eradication, 881. 

eradication, Eastern States Confer- 
ence on, 885. 
immunity, studies, 180. 
iinmunlzatinn with bile-treated bacilli, 
282, 683- 

of fowls, 485; 111., 86. 
prevention, 480. 

pulmonary bovine, inoculation experi- 
ments with chickens, Calif., 81. 
vaccination by Ingestion in laboratory 
animals, 180. 

yacclnation of cattle against, 282. 

Tule billbng, life history, 857. 

Turbidimeter, descrlptton, 810. 

Turbldlscope, description, 11. 

Turkey eggs, hatching artificially* Calif., 
76. 

Turnips — 

breeding experiments, 487. 
notes, Alaska, 586 
Turpentine — 

anthelmintic value, Ohio, 84. 
beetle, i^ed, on pine and cypress, 
Calif., 58. 
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Turpeattnta^— > 

pine trees, methods, 444i» 

studies in Qveeoe, 742. 

Tuskegee Institute, agrlcaltasml trsliilag 
in, 298. 

Tussock moth, anttaue, notes, Wash.CoL, 
854. 

Tplenchua dipsaoi^ 

in seeds of composites, 162. 
on wild strawberry, 352, 

Typhlooyiba — 

comes, (gss Grape leafbopper.) 
roaae, notes, 865. 

Typhoid, equine. (See Pleuropneumonia.) 
Typhoid fever, prevention, 480. 

Typhoid 6y. (See House flies.) 

Typhus fever, prevention, 480. 

Ultraviolet — 

Irradiation, antirachitic properties Im- 
parted by, 762, 763. 
light, effect on anemia in avitamlnous 
animals, 67. 

light, effect on avltarntnoses, 366. 
llqht, effect on egg producQon, Kans., 
475. 

l^ght, effect on poultry production 
and growth, 797. 

light, effect on properties of rations. 
862. 

radiation, ory-products, photolysis. 
06«, 

I'ays as treatment for rickets, 565. 
Vneinaria atenooephala, notes, 182. 
Undernutrition and fasting, treatise, 664. 
(See also Diet deficiency «md Nutri- 
tion.) 

United States Department of Agriculture — 
appropriations, 1925-26, 302. 

Bureau of Plant Industry. (Bee Bu- 
reau of Plant Industry.) 
motion pictures, U.S.D.A., 97. 

Weather Bureau. (Bee Weather Bu- 
reau.) 

Ignited States Government publications use- 
ful to teachers, 897. 

Urea — 

as nltrogcnotxs fertilizer, action, 722. 
effect on soli bacteria, 614. 
feeding value, 171. 
fertilising value, 120, 188, 4M. 

Urease in nodule|» of legtunes, 28. 

Uredo viaiaef notes, 646. 

Urephoa, fertilising value, 482. 

Uric acid— 

concentratioti In hloed, effect of sodium 
chloride, 860. 

determluatlOh tn uidne, 418^ 
ekcretioui 668. 
probl^,' 667. 

rea||l$»t for blood analysis prepara- 
tiou, 614. 

Urine — 

ammonia determlnatloti m, 412, 
normal, sugar In, 806. 
otgamo pheimbortis im 807. 
sugaf) relation to blood sugar, 880. 
uric add determlnatloa In, 412. 


Uspulnn — 

action on seeds In germinatiou, 847. 
use against dampIng-off of cotton 
seodlinipi, 747. 

Utah— 

OoUege, notes, 700. 

Station, notes, 600, 700. 

Station publications, summary, 497. 
Station, report, 796, 

Uterus and ovaries, reciprocal effect, 780. 
V factor and vitamin B, diffSrentiatloii, 
681. 

Valence in heredity and evolution, hypoth- 
esis, 521. 

Vanpueria pyfftnaea poisonous to sheep, 84. 
Vanilla- 

extracts, diatingulahing grades, 202. 
extracts, lead number, 718. 
soft rot, notes, 151. 

Vanillin manufacture, review of literature, 
616. 

Variation, geographical, genetics of, 824. 

(Bee aleo Heredity and Mutation.) 
Variola, avian, studies, 284. 

Vasey grass, behavior, Pla., 224. 

Vegetable — 

gardening. (Bee Gardening.) 
oils. (See Oils.) 

products of commercial Importance, 
textbook, 704. 
proteins. (Bee Proteins.) 
seed production, studies, Idaho, 836. 
seeds, germination, 737. 

Vegetables — 

culture, Alaska, 536; Can., 341, 537, 
639. 

culture, treatise, 341, 
dried, packaging, Calif., 14. 
greep, irradiated, antirachitic proper- 
ties, 768. 

hypoglycemia-producing principle in, 
667. 

In greenhouses, soil sterilization for, 
Bans., 449. 

standard containers for, tJ.6.D.A., 296. 
suited to New Jersey » list, N.J., 788. 
Vegetation — 

natural, of United States, U.S.D.A., 
620. 

of and pertlops of southern Atnea, 
616. 

of southwestern desert raoloii, 288. 
red as psetective color lu, 640. 

Velvet bean-and-tMod meal* feedlmr value, 
MtSSn 169. 

Velvet beana — 

breedliig eupenmeutf, S.C.* 69^ 
feeding value* S.C., 567. 
variety tw#, ffla., 224 ; <)ia,Coe«tal 
Plain, 224; i^uam* 226 . 

Vent gleets netes, i:aiii,* dut 

tmtwie inaeQ^MUe, control* 648. 

. rem$mu»f^ osHoue— 
hietegy, 645. 
noteg# 546* 647. 

Vermont Btatlnn* notat* 200> 
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VerticilUum aXbo-ntrum — 
gvcmth, 147. 

note®, N.J., 744 ; N.Y.State, 543. 
Vertlclllium wilt — 
of tomato, 540. 
pAp«r on, 645. 

Vespa — 

oincta, life history notes, 156. 
^ommutUe attacktniir fall webworm, 660. 
infemaUs, control, 454. 

Vetch- 
es fall sown crop, West. Wash., 07. 
culture experiments, Alaska, 528. 
fnJI Inoculation, Mich., 97. 

Powered, seed analyses, Calif., 71. 
purple, as cover crop, Calif., 89. 
seeding experiments, Kans., 440. 
spray irrigation for, 287. 
varieties, classlPcatlon, U.S.D.A,, 685. 
variety tests, Ga.Coastal Plain, 225 ; 
Idaho, 628. 

Veterinary — 

education In Scotland, 898. 
education, notes, 280. 
hygiene, treatise, 480. 
medicine, progress In, 881. 
medicine, surgery, and obstetrics, en- 
cyclopaedia, 280. 
prescriptions, handbook, 881, 
science principles, textbook, 197. 

(See also Animal diseases.) 

Vibrion septigue — 

Immunisation against, 378. 

Infectious In animals, 778. 

Vifftia oUffosperma as green manure and 
cover crop, 732. 


Vinegar — 

cider, making in the home, Ohio, 413. 
^^lking, methods, U.S.D.A., 16, 
manufacture, fermentation processes 


in, 815. 

Vines, pruning systems, Calif., 28T. 

Violet hybrids of North America, Vt.,629. 
Vliginla Station, notes, 399. 

Vigcera, edlhle, of meat-producing ani- 
mals, composition, 168, 

Vftiuiiin— 

A and B In pumpkin, 762. 

A deficiency in poultry, 782; Calif., 
77. 

A determination, modified technique, 


864. 

A In eggs, effect of prolonged storage, 
664 ^ 

4 in fresh eggs, 664. 

A in Indian foods, 64. 

A in mUkf raidatiLons, tJ.S.D,A., 562. 
A of cod Uvet oU, durability, 462. 

A of hardened cod Mver oH, stability. 

A i^dlreinent 'cf 173. 

A teqplireincht of pS^ pK 669. 

A^ sonf^ in potdtfy foeds> Calif., 

in poultry fiei^ and 




Vitamin — Continued. 

antineuritlc, in yeast, preparing con- 
centrates, 462. 

B and bios, signiflcanee of terms, 110. 
B and carbohydrates, Interdependence 
of, 868. 

B and V factor, differentiation, 681. 

B, concentration, 769. 

B deficiency, basal metabolism In, 262, 
B deficiency, effect on oxidative proc- 
esses, 65. 

B, ferric ferrlcyanide reaction for, 
806. 

B in barley, malt, and beer, 564. 

B in evaporated milk, 201. 

B, synthesis by Intestinal bacteria, 64. 
C deficiency, effect on resistance to 

bacterial Infection, 179. 

C deficiency, sensitization of organism 
to, 365. 

(\ diffusibllity, 711. 

C from lemon juice, 710. 

C In barley, malt, and beer, 664. 

C in English tomatoes, 863. 

C in milk, factors affecting, 877. 

<2 ill pasteurized strawberry sirup, 65. 

C, reducing properties, 711. 

O, significance of term, 110. 
deficiency, Avitaminosis.) 

requirements of chicks, Can., 570. 
requirements of poultry, 273. 
studies, summary* 463. 

X, effect on fertility, 864. 

X, effect on milk production In rats, 
176. 

X, studies, 262. 

Vitamins — 

color test for, 818. 

fat-soluble, experiment station work 
on, IJ.S.D.A., 462. 
fat-soluble, studies, 862. 
immunologic significance, 179. 
in foods for children, 64. 

In honey, 64. 

In preserved milk, U.S.D.A., 662. 

In spinach, effect of preparation, 262. 
relation to production and hatchabll- 
ity of eggs, Kans., 476. 
r51e In bacterial growth, 162. 
water-soluble, studies, 805. 

Vocational education. (Bee Agricultural 
education, vocational.) 

Vuilleminia oomedens on oak, 646. 

Wagon wheels, design, 288. 

Waite Agricultural Institute, notes, 798. 
Walls, heat loss through, 688. 

Walnut — 

black, for timber and nuts, U.8.D.A., 
240, 

roots, effect of hydroxyl-lon concentra- 
tion, Calif., 27. 
rot, notes, 740. 

trees, growth and composition, effect 
of certain ions, Calif., 820. 

Walnuts — 

culture la Caltfomla, Callt, 344. 
drying, Calif., 14. 
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WalAtttiH^ontliia^ 

ntniay tkM black-mefited, cauM, Callf.» 
30. 

Pet«ian» cultnte ia California. 148. 
apraylnir and duntiag oaperlmoiitB, 
Calif., 56. 

vaiietlea. variatloii In blight aiinceptl- 
bility, Oallf., 5S. 

Waabtngton — 

College, notes, 400. 

College Station, notes, 400. 

College Station, report, 800. 
Wasmannia auropunotata, notes, 257. 
Wasps — 

attacking tall webwonn, 661. 
bees, and ants, treatise, 854. 
branconid, from India, catalogue, 165. 
Water — 

absorption and desorption by soda — 
boiled cotton, 682. 

absorption and germination of seed 
com, 835. 

absorption by com seeds, effect of 
temperature, 624. 

bacteriophage and eelf-piirlfleatlon, 
380. 

buffalo milk, coot of production, 804. 
content of batter, 776. 
excretally polluted, effecte of storage, 
eS6. 

dims, function In soil granulation, 
418. 

frcesable In eolla, U.S.D.A., tlO, 788. 
friction in pipes, effect of tempera- 
ture, 887. 

gardening, treatise, 741. 
in crankcase oils, 186. 
in Montana, base exchange In, 686. 
iodine determination In, 712. 
irrigation. (See Irrigation water.) 
percolation through aolla, Calif,, 10. 
powers of Great Salt Laka basin, 286. 
purtdcation by lime in Dutch Blast 
Indies, 880. 
rain. (See Rain.) 
suitable for ttveatook, 671. 
supply, artesian. In North Dakota, 
086. 

supply of — 

Cohimbta Elrer and PadBe slops 
basing 286. 

Hawaii, 87, 

Hudson Bay and upper Mtesls- 
slppi Blrer, 486. 
lUc^giUlf Iodine In, 266. 

North Atlantic slope kaitiii, 286, 
788. 

Paetlle slope basins in Waahlnf- 
tott and upper Colj|iuiua Jdhrer 
basin, 886. 

Santa Clara Talley, 786% 
snake Birer bastii, 8p6. 
Watermelcm^ 

pu|p and rind, amayssA OsNt 
#flt itslatanee in, Wih, 70^ 


Watermrtoaa»» 

culture experiments, Oa.Coaatal Plain, 
282. 

marketing, Calif., 02. 

Thielavia Soslcoia on, 862, 

Water-eoluble B. (ffse Titamln B.) 

Water-Boluble C. (Sea Vitamin C.) 

Weather — 

and maple sugar production, Mich., 
416. 

as affected by moon, 114. . 

Bureau, report, tJ.S.DA., 714. 
cottditioas, forecasting crops from, 
802. 

effect on corn production, 114. 
of mid-latitudes, effect of tropical cy- 
clones, 868. 

of 1024, U.8.D.A., 714. 
phenomena, treatlie, 815. 
relation to solar radlatton, 808. 
reports, Paeiflc radio-tMegmphie, 100. 
systematically varying period In, 
U.S.D.A, 414. 

(See also Meteorological ohservations 
and Meteorology.) 

Webworm, fall, attacked by wasps, 661. 

Weed- 

control, studies, Idaho, 828. 
legislation, relatioa tp aeed analyst. 
787. 


Weeds— 


economic Importance, 704. 
in New South Wales, 80, 880. 
nitrogen content, 686. 
of cranberry bogs, NJT., 737. 

Weirs, semicircnlsr, tests, 584. 

Wells, artesian- 

in North Dakota, 686. 
potential source of danger, 886. 
Western Washington Station, bi-monthly 
bulletin, 07, 807. 508. 

Whale meat and bone, analyses, Calif,, 71. 
Wheat- 

baking quality, effect of stormte, 268. 
behavior and adaptation, Calif., 88. 
bran and pollards, ooinposltioa and 
feeding value, 167. 

bfran, tryptophan and cystlae In, 802. 
breeding exp^menta, 828; Cattf., 88; 

Mloli., 884 ; Dtah, 782. 
bunt (See Wheat smut, stinking.) 
ehiumouoine number, relation to mot- 
phoiogieal and plwiibtogidkl ebarae- 
tors, 220. 

cost eif prodnetion, W.Ya., 622* 
cost el prodiictlo]i ta Butted States 


end Canada, lOi. 

cxesseA sepfudutton and corfUlatltd 
kerttanso In, 621. 
aodiars, ctmtsmous, NJT*, 72t, 
euttttif aaUMffinientA AlaikA 622 S 
KaiMw Wi NWS*. SwT 

1 fMWMM 4*1 , 

mUm vOMPm m npprw*f 
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Wbai^-^-Oenttiiiu^ 

MB calllivfttloii» relation to stand and 
yield, 92 d. 
dwarfness in, 

earllness, effect of enTironment, Calif.. 
25. 

^ect of preceding crop, Ky.. 484; 

Utah. 788; Wash.Col., 829. 
endosperm, phytosterols of. N.YtStatc, 
708. 

exports from United States, ftitnre. 
694. 

fall r. spring plowing. Wash.Col., 829. 
farmers of Kansas, more profit for. 
U.S.t>.A.. 600. 

fertilizer experiments, 121. 280; 

Kans.. 434, 
flour. (See Flour.) 
foot rot, control, Kana, 445. 
foot rot. notes, Wash.Col.. 845. 
forage yields. Mont., 435. 
forecasts in Punjab, 602. 
furrow-drilled, yiel^, Mont., 485. 
Fusarlum affecting. 747. 
germination, relation to after-ripen- 
ing conditions. 182. 
germination testa, Mont., 435. 
glume blotch, notes, 448. 
growth, effect of depletion of phos- 
phorus, 426. 

growth in sand and solution cultures. 
28. 

growth, relation to proportions of nu- 
trients. 128. 

gi'owtb studies, Calif., 25. 
hard, in alfalfa, germination. 787. 
hybrids, genetic and cytological stnd- 
les, 428. 

In water culture, salt requirement, 
Mich., 518. 

Inheritance of earliness, 728. 
Inheritance, studies. Wash.Col„ 825. 
insect survey. Hessian fly. Ohio, 456. 
Iron availability In nutrients. 128. 
irradiated, antiradiitlc properties. T68. 
Kangas, marketing. Kans., 489. 

Kansas, quality, Kans,, 489. 
Mesopotamian, milling and baking 
tests, 685. 

miUlng and baking tests. Calif., 88. 
nematode dleedse, notes, S.C., 544. 
New Kealand-grown, tesU. 280. 
nutrient solutions for. Mich., 8MI. 
nutritive Tains, Wash.Ool., 866. 
periodicity of growth^ Waah.Col., 829. 
protein and ash in, converting to uni- 
lorm ntoistura baae^ V,UJKAh 812, 
protein In, fSaetors affecttng* 440 ; 
Cldlt. 88. 

biOloiMi valtie» 762. 
qpaUty, factors dr^nt, Kans., 410. 
Bed Fiin, quality, 688. 

uf Isctie add. 626. 


Wheat — Continued. 

root hairs, protoplasm of, efCect of 
pH. 124. 

root rot In Idaho, 847. 
root rots, Minn., 648. 
rosette disease, control, U.8.D.A., 847. 
rotation experiments. 230 ; N.Y.Cor- 
neli, 526; Orcg., 485; U.S.D.A., 
82T ; Utah, 782. 
rust, control, Kans., 445. 
rust development, relation to climate, 
045. 

rust Infection, relation to time of 
maturation, 846. 

seed coats, gradient of permeability to 
iodine, 29. 

seed, Kaured, detecting mixtures in, 
138. 

seeding experiments, Qa.Coastal Plain, 
225; Ncbr., 629. 

seedlings as affected by aluminum 
salts, N.J., 726. 

seedlings, etiolated, lipoebromes, 610. 
smut, control, Idaho, 844; Ohio, 448. 
smut, dust seed treatments for, 148. 
smut, hot water treatment, present 
status, 546. 

smut, stinking, control, Kans., 50, 
445 ; Mich., 60, 346. 
smut, stinking, relative resistance of 
varieties to, U.S.D.A., 646. 
smut, stinking, resistance to, Calif., 50. 
smut, studies, Wash.Col., 844. 
species, reduction division in, 824. 
speckled leaf blotch, notes, 448. 
spring, fall seeding experiments, 633. 
spring, seeding experiments, Idaho, 
828. 

spring, time of plowing, Kans., 434. 
spring, varieties, U.S.D.A., 827. 
spring, variety tests, Idaho, 828 ; 
Mont., 435; Utah, 732; Wash.Col., 
829. 

spring, yields after fallow, Oreg., 435. 
spring, yields and agronomic data. 
Can., 738. 

starch determination in, 112. 
starches, vlscoslmetric study, 18. 

State testing mill report, id6. 
stem rust, urediniospore germination, 
847. 

straw mulching, effect on potato wilt, 
Pa., 248. 

stripe rust, notes, 648. 
time of maturation, effect on rust, 846. 
tolerance for alkali, 812. 
varieties, Calif., 88. 
variety teets, Qa.Coaetai Plain, 224; 
Ind., 226; Kans., 438; Mo., 834; 
NJ., 782; Neto., 529; S.C., 528. 
Velvetnode, inheritance of pubescent 
Bodes is, 382. 

winter/ breedBig experlmeuts, Kans., 
488. 

winter, culture, U.8.D.A., 828. 
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Wheat-^ContinuwI. 

winter, effect nf eumiBer fnllnw* Idaho, 
829. 

winter, froet reeietaace* 835. 
winter, in drjr area* ot the weetern 
United SUtee, U.g.0JL, m. 
winter, eeedthg eaperlnoiente, Idaho, 
828 ; UUh, 719, 788. 
winter, testing, ZU., 488. 
winter, Yarletlee, U.SJ>.A„ 827. 
winter, variety testa, Idaho, 828 ; 
Mont, 485; Utah, 782; Waah.Col., 
829. 

winter, yields, U.8.D.A., 627. 
winter, yields after fallow, Oreg., 486 
Yeoman II, teats, 887, 688. 

}leid and protein in, relation to mois- 
ture and nitrogen, 687. 
yield and rainfall In Ohio, 507. 
yield following fallow and attbatltutes, 
227. 

yield following potatoes, 430. 
yield reduction, cause, Mont, 485. 
yield, relation to len^ of growth pe- 
riod, Calif., 38. 

yield relation to loss of leaf surface. 
328. 

Wheat rye hybrids, hairy neck in, 228. 
Wheel- 

scrapers, economical use, U.8 D.A , 
585. 

track widths, standardisation, 288 
Wheels, dishing, etandardlaation. 288. 
Whey, feeding %alue, 709. 

White- 

ants, (See Termites ) 
fly, citrus, and parasites in India, 164 
fly, notes, 85.1; Fla, 261 
White pine — 

blister rust in Pacific Northwest, 461 
blister rust outbreak in Maine, 660. 
chemical Injurlee to, 368. 
growth studies, 146. 
transpiration, effect of tempetrature 
and humidity, 625. 

western, fall sowing and delayed ger- 
mination of seed, 641. 
western, germination, factors affect- 
ing, 541. 

Willow leaf-beetles, txiology and control, 
Me, 661. < 

Wind power for farm electrte plants, 786. 
Winds and gipsy moth spread 35ft« 

Winds and moisture, laws dt, 809. 

Wine industry In YngoySaTla, 148. 
Wireworms — 

control, MJT., 758* 

rearing, 856* 

soil fwnfganf lor« 859. 

Wisconsin--**' 

Station, notes, 209, m, m W* 
Unlyeislty* npfns, g90» 900, WK 
y^ohtfwriUi tiga larvae, In eonjmiattfa at 
man, 454. < 


Wojnowieia omminia, notes, Wash.€!0l« 945* 
Women, bssai «netaiK)4ieee» vnrtmtiens in, 
160. 

Wood— 

and metals, etrengtits and related prop- 
erties, 887. 

compositloii and durability, reiatloa, 
486. 

decay, diagnosis, 849. 
ftre-kUled, pulping onalities, 445. 
fungi la, effect of methods of eeaaon- 
ing, U.ao.A., 249. 
kiln drying and preeervatlon, 66. 
properties gnd uses, treatise, 887. 
tissue, Torula flpnffmrdo in, 868. 
utiltsation, demonstration courses in. 
U.8.D.A., 496. 

sine chloride absorption and penetra- 
tion Into, 885. 

(Sec al$e Uumber and Timber.) 
Wood-destroying fungi, resistance to beat, 
66. 


Woods — 

identification, 845. 

Indian, anatomical notes, 241, 
of New Zealand, Keys, 742. 

Philippine, identification, 241. 

Wool — 

characters of Welsh ^shpep, improve- 
ment, 170 

clip of 1926, Mich., 768. 
physical properttes, 672. 
production in England, progress In, 
871. 

production in Maryland, 870. 
review, annual, of Australia, 894. 
trade, Austra^Sslan, statlsticB, 871. 
yield, effect of age, Ky., 468. 

Woolly aphid. (See Aphids, woolly.) 
World’s Dairy Congress — 
proceedings, U.SJDJL, 578. 
report of delegates of Argentina, 479. 
liffbrld’e Forestry Congress, notes, 799. 
Wyoming-— 

Statloa, notes, 409. 

University, notes, 40<k 
Xanthoeoma epp., new food plants for the 
ffouth, tr*«.aA., 840. 

X-rozs. (See ffoentgen rays.) 

XgfoimjMi fpp„ studies, Calif., 59* 

Yasfs, variety tests, 138* 

Tautias, new Isod plants for the ffeuffi, 
U*8*D.A<, 940, 


Yeast — 

aStiAihbottc hormono from, ommaia- 
tisn, 765* 

ahttimuiiltie sobstanee la, sWwt of vi- 


deveiopinsnt and nutfllloii, 95f * 
dnec nMpiffni fmopmdies, offset of 

ontgaots, cISiSiffeistIbNh ’ 

fats In imSistliiss of nmn tM ifat^ 594* 
fsedHig to IbiMo ^ 
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f«ttiieiitation» effect on imblbittonal 
properties of glutenin, 12. 
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